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Diseases  of  the  Respiratory  Organs 


Skcnox  L 

DISEASES  OF  THE  EASAL  CAVITIES  AHD  OF  THE 
AOGBSSORT  CAVITIES  OF  THE  NOSE 


L    Hcmmiliige  from  the  Nose. 

{Haemorrkagia  marimm,  Rkimorrkagia.) 

By  hemorrhage  fnMn  the  nose  proper  is  understood  a  hem- 
orrhage frcMn  the  vessels  of  the  nose  or  from  those  of  the  acces- 
sory nasal  cavities. 

Etiology.  Epistaxis  is  sometimes  seen  in  otherwise  per- 
fectly healthy  horses  in  consequence  of  a  congenital  predisposi- 
tion, probably  hemophilia,  and  may  then  occur  without  any  ob- 
vious cause  at  aU  or  from  a  quite  insignificant  external  cause. 
Predisposition  of  this  kind  to  epistaxis  appears  to  be  congenital, 
particularly  in  highly  bred  horses,  and  it  often  disappears  with 
advancing  age. 

The  most  common  causes  of  epistaxis  are  traumatic  in- 
juries to  the  head,  such  as  a  blow  or  a  thrust,  or  injuries  to  the 
nasal  mucosa,  which  may  also  be  due  to  the  introduction  of  tiie 
laryngoscope,  to  convulsive  expiration  after  the  penetration  of 
foreign  bodies,  or  to  dust  from  the  feed  (Bigoteau),  to  stings 
and  bites  of  parasites  (Pentastomum,  (Estrus),  to  laceration 
of  the  vena  pterygoidea,  or  of  the  vena  maxillaris  interna  in 
fracture  of  the  condyloid  process  of  the  maxilla.  Epistaxis  also 
frequently  occurs  in  fracture  of  the  base  of  the  skuIK  Another 
cause  may  be  congestion  of  the  head  or  stasis,  especially  in 
chronic  diseases  of  the  heart  and  lungs,  also  compression  oi  the 
jugular  vein. 

Bare  causes  of  epistaxis  are  teleangiectasia  or  angioma; 
the  erosion  of  individual  vessels  in  ulceration  of  the  nasal 
mucosa  commonly  leads  to  hemorrhage  from  the  nose,  particu- 
larly also  in  glanderous  ulcers.  Bare  causes  of  epistaxis  are: 
laceration  of  the  arteria  pharyngea  (Blaise),  of  the  dilated  ar- 
teria  carotis  interna,  of  the  arteria  maxillaris  interna  (Walley, 
Cadeae)  or  of  the  arteria  nasalis  (Marafon). 


2  UeiiKirrlmgt^  frotu  the  Nose. 

Epistaxis  finally  ot*(Mirs  uot  iofrequeiitlj^  in  tlio  course  of 
general  acute  infectious  diseases  (anthrax,  iJiu'pura  lia^iuor- 
rhagica,  scorbutus,  smallpox) ;  also  in  Mood  diseases  (leukemia, 
anemia). 

Syinptonia-  There  is  a  discharge  of  blood  from  one  or  both 
nares,  either  in  the  form  of  drops  (epistaxis)  or  iu  a  continuous 
thin  stream  or  in  larger  amounts  (rhinorrhagia) ;  the  blood  is 
usually  bright  red,  not  foamy,  perhaps  mixed  with  a  few  large 
air  bubbles.  If  nasal  catarrh  exists  simultaneously,  the  blood 
may  appear  in  the  form  of  fine  streaks  in  a  mucoid  or  purulent 
discharge.  If  there  is  a  more  severe  loss  of  blood,  the  patient 
is  frightened,  the  pulse  is  small  and  frequent,  the  mucosa^  are 
very  pale  and  a  fatal  issue  due  to  loss  of  blood  may  occur  under 
intensification  of  the  symptoms  within  eigbt  to  twelve  hours, 
or  only  after  five  to  eight  days.  In  the  majority  of  cases, 
however,  hemorrhage  ceases  spontaneously  after  a  time.  We 
generally  need  consider  only  such  hemorrhages  as  dangerous 
which  occur  frequently  in  anemic  animals  or  which  are  due  to 
serious  underlying  infections. 

Diagnosis*  It  is  generally  easy  to  recognize  the  nasal  cavi- 
ties or  the  accessory  nasal  cavities  as  the  source  of  a  hemor- 
rhage. However,  the  cause  of  such  hemorrhage  can  only  be 
determined  after  a  consideration*  of  all  concomitant  circum- 
stances and  after  a  careful  inspection  of  the  nasal  cavities, 
with  the  rhinolar^nigoseope  when  possible.  If  there  is  a 
more  severe  hemorrhage  such  inspection  must,  however,  be 
postponed,  and  the  stopping  of  the  flow  of  blood  is  the  first 
rer|uirement.  In  Iiemorrhage  frona  the  lungs  the  blood  is  like- 
wise bright  red;  but  it  is  finely  foamy  and  there  is  cough  and 
frequently  dyspnea.  Exclusion  of  hemorrhage  from  the  lungs 
may  lie  difficult  in  those  cases  in  which  portions  of  blood  get 
into  the  pharynx  and  from  there  into  the  trachea  or  bronchi, 
causing  cough  and  becoming  more  or  less  foamy.  In  hem- 
orrhage from  the  stomach  the  blood  is  dirty  brown,  has  an  acid 
reaction  and  may  in  horses,  and  occasioiuiUy  in  cattle,  be  ex- 
pelled from  the  nose  with  vomitory  movements.  Blood  oozing 
out  of  ulcers  is  mixed  with  mucoid,  purulent  or  ichorous  dis- 
charges. 

Treatment.  Hemorrhage  frequently  stops  soon  and  spon- 
taneously if  the  animal  is  taken  to  a  quiet  place.  If  it  persists, 
cold  applications  to  the  frontal  region  and  to  the  nose  are 
indicated,  also  astringent  irrigations  of  the  bleeding  nasal  cav- 
ity (alum,  tannic  acid,  iron  sulphate,  chloride  of  iron  in  3-5% 
solutions).  In  severe  hemorrhage,  which  cannot  I)e  controlled 
otherwise,  one  or  both  nasal  cavities  must  be  tamponed;  this 
may  be  done  witli  absorbent  cotton  soaked  in  an  8-10%  solution 
of  chloride  of  iron,  or  with  oil  of  turpentine  or  with  a  0.01-0.02% 
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solution  of  adrenalin  or  suprarenin.  The  tampons  so  soaked 
roust  be  wrapped  in  gauze  and  tied  to  a  string,  so  that  they  can 
subsequently  be  removed  safely.  (If  in  horses  or  cattle  both 
nares  have  to  be  closed  by  tampons,  it  is  necessary  to  make  a 
preliminary  tracheotomy.)  Sometimes  ergo  tin  given  subcu- 
taneously  is  very  serviceable.  In  a  case  of  Pease  obstinate  hem- 
orrhage from  the  nose  was  controlled  by  the  intravenous  in- 
jection of  a  2%  solution  of  gelatin  in  a  0.4%  solution  of  sodium 
chloride.  Hemorrhages  from  varicose  veins  or  from  ulcers  may 
be  stopped  by  cauterization  with  silver  nitrate  or  by  the  actual 
cautery.  In  very  restless  horses,  narcosis  may  become  neces- 
sary in  order  to  secure  the  arrestment  of  hemorrhage.  (For 
the  treatment  of  a  posthemorrhagic  anemia,  see  Vol.  I.) 

Thrombosis  of  the  nasal  veins  may  occur  in  passive  congestion,  in 
marasmus,  occasionally  also  in  phlebitis  (Zschokke).  It  is  of  some  clini- 
cal importance,  since  occasionally  it  may  be  confounded  with  glanders. 
Corresponding  to  the  thrombi  one  sees  on  the  mucosa  of  the  septum 
yellowish  or  yellowish  gray  nodules  or  narrow  ridges,  the  former  some- 
times arranged  like  a  rosary.  The  mucosa  in  their  neighborhood  ap- 
pears dark  red.  The  appearance  of  the  nodules,  the  absence  of  ulcera- 
tions and  the  lack  of  swelling  of  the  submaxillary  lymph  glands  are  suf- 
ficiently characteristic  to  exclude  glanders. 

Zschokke  saw  abnormaUy  intense  congestion  in  the  veins  of  the  nasal  septum, 
causing  nasal  stenosis  in  a  horse  in  the  course  of  thrombotic  colic.  The  horse 
was  breathing  with  difficulty  through  the  nose  and  also  through  the  opened  mouth 
and  made  a  strong  snuffing  noise.  The  nasal  mucosa  was  intensely  cyanotic,  and 
foamy  blood  was  oozing  out  of  both  nostrils. 


2.    Nasal  Catarrh.    Catarrhus  narium. 

{Rhinitis  catarrhalis,  Coryza,  Ozcena.) 

Etiology.  One  of  the  most  frequent  causes  of  acute  nasal 
catarrh  is  a  cold,  especially  in  spring  and  fall,  contracted  during 
cold,  damp  weather,  particularly  during  a  sudden  change  from 
wann  to  cold.  Other  frequent  causes  are  the  inhalation  of  air 
which  is  irritating  to  the  mucosa,  dust  of  the  street,  dust  of  feed, 
moulds,  sometimes  t)\a  pollen  of  flowers  (hay  fever)  or  irri- 
tating vapors,  viz.,  ammonia  which  has  accumulated  in  poorly 
ventilated  stables.  (Stazzi  discovered,  in  two  cases  in  dogs, 
aspergillus  fumigatus  as  the  cause  of  nasal  catarrh.)  Similar 
are  the  effects  of  too  hot  air.  In  conflagrations  the  effect  of 
the  latter  is,  however,  intensified  by  the  inhaled  smoke  and  soot. 

Foreign  bodies  introduced  into  the  nasal  cavities  inten- 
tionally or  accidentally  may  cause  catarrh  or  superficial  or  deep 
loss  of  substance.  (Nunn  saw  an  ear  of  wheat  drop  from  the 
catarrhal  nasal  cavity  of  a  steer ;  Parson  removed  a  sponge  from 
the  nose  of  a  horse.)  The  same  is  true  of  frequent  iniury  of 
the  nasal  mucosa  of  the  horse,  w^iich  is  often  produced  intention- 
ally in  order  to  mask  existing  glanders. 


Nasal  Catarrh. 

Infection  appears  to  play  a  role  in  some  cases.  It  does  not 
appear  unlikely  that  cold  is  a  predisposing  cause  in  lowering 
the  resisting  power  of  the  nasal  mucosa. 

Nasal  catarrh  occurs  secondarily  in  some  general  acute 
infectious  diseases  and  in  other  inflammatory  conditions  of  the 
respiratory  organs;  it  also  usually  accompanies  catarrh  of  the 
pharynx  and  larynx.  InfJammatory  processes  of  parts  in  the 
immediate  neighliorhood  of  the  nasal  cavities,  especially  in  the 
bones,  teeth,  and  alveoli  of  the  teeth,  usually  extend  into  the 
nasal  mucosa. 

Chronic  nasal  catarrh  develops  from  the  acute  form  only 
very  exceptionally;  it  is,  as  a  rule,  seen  as  a  secondary  affec- 
tion to  disease  in  the  immediate  neighborhood  or  in  other  por- 
tions of  the  respiratory  tract.  The  most  common  afFections 
leading  secondarily  to  chronic  nasal  catarrh  are:  glanrlcrs, 
neoplasms,  animal  parasites  (Pentastonium,  Qistrus),  catarrh 
of  the  accessory  cavities,  rachitis,  chronic  bronchial  catarrh, 
pulmonary  tuberculosis,  lungworm  disease,  etc. 

Symptoms,    Acute  nasal  catarrh  usually  begins  with  local 

symptoms  unless  it  be  due  to  a  general  infection.  One  rarely 
sees  a  prodromal  depression  of  the  sensorium,  malaise  and 
moderate  elevation  of  temperature.  Smaller  animals  generally 
sneeze  a  good  deal  in  the  beginning,  shake  tlieir  heads  and  rub 
their  noses  against  their  feet  or  against  the  Hoor,  while  larger 
animals  snort  often.  The  mucosa  appears  intensely  reddened 
and  feels  warm.  Soon  there  is  a  discharge,  usually  from  both 
nostrils.  It  is  at  first  perfectly  clear,  thin  fluid,  watery;  soon, 
however,  it  becomes  tenacious,  glassy,  somewhat  turbid,  at  the 
same  time  more  abundant.  Finally,  in  consequence  of  the  ad- 
mixture of  numerous  pus  coii>uscles,  the  secretion  l>ecomes  pur- 
ulent and  less  abundant;  it  dries  at  the  margins  of  the  nostrils 
and  there  forms  crusts.  Later  on  the  discharge  again  becomes 
clear  and  then  ceases.  The  mucosa,  which  is  at  first  dry,  gradu- 
ally becomes  shining.  It  retains  its  intense  red  color  during  the 
whole  time  and  becomes  more  or  less  swollen;  sometimes  in 
the  larger  animals,  usually  in  the  smaller  ones,  respiration  be- 
comes snorting  and  suiffiing.  In  dogs  asthmatic  attacks  occa- 
sionally occur,  due  to  a  periodic  accumulation  of  mucus  between 
the  turbinated  bones  (Lieiiaux).  Sometimes  rattling  nasal 
sounds  are  heard.  Exceptionally  roundish,  superficial  erosions 
are  formed  on  the  mucosa.  The  intensely  red  base  of  these 
erosions  soon  becomes  covered  by  new  epithelium. 


In  rare  rases  there  are  forme  il  thin-wallod  vesiclea  of  millet  to  leu  til -size 
{^o-calleti  '*Blatterdrus€,- '  rhinitis  phlyctwevilof^a).  The  process  which  leads  to 
the  formation  of  Mirh  vesicles  is  a  rapi<l  rmiroi(!  de^jeneration  of  epithelial  cells  or 
the  aeciinnilatioii  of  a  serous  exudate  iiinler  thc»  epithelial  roveritijj,  which  elevates 
it  in  spots  froni  the  imHerlyiTi^  tinsiie.  The  vesicles  later  on  dry  and  fonn  crusts 
which  are  shed  during  the  rapid  regeneration  of  the  epitbel  innu 
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One  of  the  most  common  complications  is  acnte  conjunc- 
tivitis, manifesting  itself  by  redness  and  swelling  of  the  con- 
junctivaB,  photophobia,  and  increased  lacrimation.  Some  pa- 
tients show  difficulty  in  deglutition,  also  acute  laryngitis,  as  a 
complication.  The  submaxillary  lymph  glands  are  sometimes 
slightly  swollen  and  somewhat  tender.  The  swelling  soon  dis- 
appears with  the  cessation  of  the  nasal  discharge. 

The  course  of  the  disease  is  usually  favorable.  After  the 
secretion  has  become  purulent,  the  irritation  of  the  mucosa 
ceases,  the  discharge  rapidly  diminishes,  and  recovery  is  com- 
plete within  one  or  one  and  a  half  weeks. 

Chronic  nasal  catarrh  sometimes  begins  with  the  symptoms 
of  acute  nasal  catarrh,  which — ^with  remissions — may  exist  for  a 
long  time.  In  other  cases,  the  affection  develops  with  chronic 
characteristics  from  the  start. 

The  nasal  discharge,  which  always  exists,  varies  in  its  com- 
position from  case  to  case  and  even  from  time  to  time  in  the 
same  animal.  It  is  sometimes  more  mucoid,  tenacious  and 
glassy,  sometimes  more  purulent;  it  may  even  be  bloody  or 
ichorous  and  fetid  (ozena).  It  is  usually  not  abundant,  disap- 
pears from  time  to  time  entirely,  to  become  again  suddenly  pro- 
fuse, and  is  discharged  especially  after  exercise,  sometimes  also 
during  lowering  of  the  head  (rhinorrhcea,  blenorrhcea  nasalis). 
The  secretion  partly  dries  at  the  margins  of  the  nares,  it  partly 
runs  over  the  upper  lip  and  leads  to  the  formation  of  unpig- 
mented  streaks  in  consequence  of  maceration  of  the  skin. 

The  mucosa  appears  bluish  or  brownish-red,  or  sometimes 
grayish-red,  evenly  swollen  or  uneven    (rhinitis  prolifera). 
Cicatrices  of  variable  type  may  also  be  formed. 

Catarrhal  ulcerations  as  described  above  occur  more  fre- 
quently and  in  larger  numbers  than  in  acute  catarrh.  The 
swelling  of  the  mucosa  may  cause  stenosis  of  the  nasal  cavities 
and  may  bring  about  difficulty  in  respiration  with  snorting  and 
sniffling.  Narrowing  of  the  nasal  cavities  occasionally  is 
brought  about  by  masses  of  exudate  which  accumulate  between 
the  turbinated  bones  (rhinitis  concharum).  In  such  cases  thin- 
ning and  deviation  of  the  nasal  septum  may  occur.  The  accu- 
mulation of  masses  of  secretion  and  the  asthmatic  attacks 
caused  by  them  are  seen  most  frequently  in  dogs  with  short 
noses,  and  especially  during  or  after  exercise.  The  attacks 
manifest  themselves  by  snoring  inspirations  (Hebrant  and  Her- 
mans). 

In  horses  we  occasionally  see  nodular  or  smooth,  rarely  ulcerated, 
somewhat  mottled,  translucent  elevations  in  the  lower  third  of  the  nose, 
which  occur  in  consequence  of  cellular  proliferation  and  infiltration  of 
all  the  layers  of  the  mucosa  as  well  as  of  the  vessels  and  of  the  glands 
(hyperplasia  mucosae  narium).  These  formations  partially  give  the 
reaction  of  amyloid  material.    They  do  not  extend  into  the  neighboring 
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skin  and,  mide  from  their  etiology,  differ  in  this  rospeel  from  rliiiioscle- 
roiua,  t\w  oeeurrt'iice  of  whieh  among  animals  has  not  yet  been  estab- 
lished beyond  a  doubt,  thougli  some  eases  have  been  reported  in  litera- 
ture. 

Jn  poorly  nourished,  anemic,  weakly  sheep,  and  espeeially  in  lambs, 
cin*onie  nasal  catarrh  oeeurring  after  drenching  and  eold  often  assumes 
a  severe  type.  In  sueti  eases  the  nose  diseliarg(*s  a  yellowish  or  dirty 
gray,  sometimes  fetid  secretion,  and  respirjitiofi  becomes  snorling  and 
rattling.  Later  on  there  generally  follows  an  obslinate  catarrh  of  the 
eyes  and  of  the  deeper  respiratory  tracts;  the  animals  become  greatly 
exhausted.  It  is  impossible  to  decide  Avhether  this  infection  stands  in 
any  relation  to  the  chronic  form  of  hemorrhagic  scptieemia. 

Cats  sometimes  develop  a  chronic  nasal  catarrli  of  unknown  origin 
which  leads  to  enlargeiiiejit  of  the  nasal  bones,  tlucki^ning  of  the  skin 
of  the  nose  and  to  SAvelling  of  the  submaxillary  glands. 

Chronic  nasal  catarrh  frequently  extends  to  the  neighbor- 
ing accessory  cavities,  in  horses,  especially^  to  the  antrum 
of  Highmore  or  to  the  air  sacs.  In  dugs  generally,  and  espe- 
cially in  animals  with  short  !ioses,  catarrh  often  spreads  into 
the  frontal  sinuses  {Hebrant  and  Ilermans). 

The  submaxillary  lymph  glands  usually  become  somewhat 
swollen,  tougher  and  harder,  but  they  do  not  become  adherent 
to  the  neighboring  tissues. 

Diagnosis  is  generally  easy.    The  decision  as  to  whether 

catarrh  is  primary  or  secondary  is,  however,  more  difficult. 
Since  it  may  l>e  of  great  importance  to  ascertain  tlie  exact  cause 
of  the  afFection,  artiiicial  ilhimination  of  the  nasal  cavities 
is  indicated  eventually  by  the  aid  of  a  rbinolaryngoseope  or  of 
the  panelectroscope  of  i^olansky-Sebindelka,  in  certain  cases 
also  trepanation  of  the  nasal  cavity  and  a  consideration  of  all 
concomitant  conditions. 

It  is  necessary  to  consider  more  particularly  the  catarrh  of 
the  antrum  of  Highmore  and  glanders.  The  former  is  itidieated 
by  unilateral,  frequently  fetid,  discharge,  tenderness  to  pres- 
sure of  the  infra-orl>ital  region  and  sometimes  Iw  an  abnornml 
prominence  of  the  external  wall  of  the  cavity  of  the  suiu^rior 
maxillary  bone.  In  glanders  are  noted  the  peculiar  nodules  and 
ulcers  and  the  condition  of  the  glands  at  the  entrance  of  the 
larynx.  (See  Vol.  I.)  If  characteristic  sjinptoms  are  absent  the 
exclusion  of  the  above  indicated  affections  may  be  very  difficult, 
Plowever,  trepanation,  the  mallein  test,  the  agglutination  or 
the  complement-fixation  tests  will  reveal  the  nature  of  the  dis- 
ease, even  if  clinical  spnptoms  fail  to  do  so.  Increase  of  the 
nasal  discharge,  espeeially  during  work  or  in  depression  of  the 
head,  creates  a  susiiicion  of  a  catarrhal  affection  in  a  nasal 
accessory  cavity  or  in  the  air  sac.  This  niay»  however,  also  be 
observed  in  nasal  catarrh  with  accumulation  of  the  secretion 
betw^een  the  turbinated  bones.  Acute  nasal  catarrh  in  horses 
sometimes  represents  the  first  stage  of  strangles;  hut  the  affec- 
tion of  the  lymph  glands  will  soon  make  the  nature  of  the  dis- 
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ease  evident.  Strangles  may  lead  simply  to  the  symptoms  of 
acute  nasal  catarrh  and  the  specific  nature  of  the  disease  may 
only  be  recognized  because  other  animals  show  the  typical  pic- 
ture of  the  disease.  (See  Vol.  I.)  In  other  animals  we  must 
likewise  consider  the  occurrence  of  specific  nasal  catarrhs. 

Treatment.  Acute  nasal  catarrh  usually  ends  in  recovery 
without  any  treatment.  It  is  sufficient  to  protect  the  sick  ani- 
mals against  drafts  of  air,  to  keep  them  in  a  moderately  warm 
place  and  to  give  them  feed  free  from  dust.  In  severe  cases 
with  higher  fever,  with  abundant  discharge  and  snorting  respir- 
ations, it  is  well  to  irrigate  the  nasal  cavities  with  pure  water, 
1-2%  solution  of  carbonate  of  soda  or  creolin,  or  make 
the  animal  inhale  medicated  vapors.  When  the  secretion  is 
very  abundant,  turpentine  (1-5%  evaporated  over  hot  water) 
is  very  serviceable.  Crusts  adherent  to  the  margins  of  the 
nares  should  be  removed  with  warm  water  and  the  place  should 
then  be  covered  with  fat  or  vaseline. 

Chronic  nasal  catarrh  requires  local  treatment  with  inhala- 
tion and  irrigation  of  the  nasal  cavities. 

In  larger  aniinals  inlialation  is  brought  about  by  placing  under  the  nares  or 
the  patient  a  vessel  filled  with  hot  water  and  by  wrapping  a  large  cloth  around 
the  head  of  the  animal  and  the  vessel.  If  a  horse  should  be  frightened  by  this 
manipulation,  the  lower  part  of  its  head  is  placed  into  a  feed  sack,  fastened  to  the 
head;  the  bottom  of  the  feed  sack  is  removed  and  the  former  connected  with  the 
vessel  with  hot  water  (Johne).  Smaller  animals  may  be  made  to  inhale  in  a  similar 
manner,  or  by  the  aid  of  a  Siegel,  a  Bulling  or  a  Wasmuth  apparatus.  The  use 
of  these  apparatuses  appears  less  serviceable  however,  since  the  greater  portion 
of  the  sprayed  fluid  becomes  deposited  in  the  lower  portions  of  the  nasal  cavities 
(Poeschel,  Freund). 

Much  better  results  are  obtained  in  all  animals  from  irrigation  of  the  nasal 
cavities  with  the  aid  of  a  syringe  connected  with  a  proper  rubber  tube,  perforated 
in  several  places  at  its  free  end.  This  tube  is  introduced  high  up  into  the  nares 
and  the  fluid  is  injected  under  moderate  pressure.  A  catheter  with  lateral  per- 
forations connected  with  an  elevated  irrigator  may  also  be  used.  A  Frick  or  a 
Bayer-Kieselbach  spray  apparatus  which  may  be  introduced  into  the  nares  of  a 
horse  without  difficulty  is  also  quite  serviceable.  The  following  solutions  may  be 
used  for  nasal  irrigations:  1  to  2%  solution  of  carbonate  of  soda  or  creolin; 
%  to  1%  solution  of  carbolic  acid,  tannic  acid;  2  to  4%  boracic  acid. 
Goroiltschaninow  produced  recovery  in  a  short  time  in  a  case  of  chronic  nasal 
catarrh  by  irrigation  with  alcoholic  tannoform  and  menthol  solution,  composed  of 
2  parts  of  tannoform,  0.3  parts  of  menthol  and  145  parts  of  94%  alcohol,  plus  45 
parts  of  distilled  water.  This  solution  was  mixed  before  use  with  equal  parts  of 
distilled  water. 

However,  in  chronic  catarrh  of  the  uppermost  portion  of 
the  nose  these  methods  are  insufficient,  and  here  as  well  as  in 
necrosis  of  the  turbinated  bones  there  is  no  other  procedure  left 
but  trephining  of  the  nasal  cavity  and  irrigation  from  above 
with  disinfectant  and  astringent  fluids. 

Internal  medication  appears  superfluous ;  sulphate  of  atro- 
pine may  perhaps  be  used  in  case  of  abundant  secretion.  In 
secondary  nasal  catarrh  the  primary  affection  must  be  sub- 
jected to  the  proper  treatment,  which  is  usually  surgical.  In 
empyema  of  the  upper  turbinated  bones  the  removal  of  theso 
parts  sometimes  becomes  necessary. 
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Nasal  Catarrh  with  Cutaneous  Desquamation  in  the  Neighborhood 

of  the  Nose  in  Horses.  This  (liaeitse,  Oi-eurring  frequently  among  horses,  is 
probably  due  to  noxious  feed,  in  sueh  a  manner  that  ec^rtain  irritating 
substances  of  such  food^  during  ingestion,  come  in  contact  with  the  skin 
in  the  ncighhorhood  of  the  nose,  the  mouth  and  the  mucosa  of  the  nose. 
Varying  with  the  nature  of  the  feed  either  the  changes  of  the  mucosa  of 
the  muzzle  are  more  marked  or,  on  the  contrary,  those  of  the  nose.  An 
origin  as  indicated  above  was  established  by  Oekresz  who  found  fifty-eight 
out  of  sixty-four  horses  of  one  owner  affected  seven  days  after  they  had 
been  fed  with  chat?  from  a  certain  source.  The  disease  did  not  spread  to 
other  horses.  Aside  from  the  changes  of  catarrh  of  the  mouth  mid  nose, 
desquamation  of  the  skin  was  seen  at  the  lower  part  of  the  head,  the 
pigmented  epidermis  was  shed  in  thin,  but  fairly  large,  lamellae  and 
flakes,  and  the  skiu  assumed  a  peculiarly  ragged  appearance.  Change 
of  feed  in  such  cases,  supported  by  the  usual  therapeutic  applications 
to  the  skin  of  borovaselin»  brings  about  recovery  within  a  few  days 
(Oekresz,  A.  L..  1909,  514). 

Benign  Infectious  Nasal  Catarrh  in  Cattle*  This  disease,  by  Dieek- 
erhoff  also  called  epheraerous  infectious  nasal  catarrh,  is  contagious 
in  nature  and  is  usually  observed  in  adult  cattle,  only  exceptionally 
in  calves.  It  often  occurs  as  a  stable  epidemic,  fre([uently,  however, 
also  sporadically.  According  to  Dieckerhoif,  the  period  of  incubation  is, 
as  a  rule,  only  two  days. 

Tlie  relation  of  tbis  disease  to  malij^Tiant  catarrhal  fever  or  croup  of  cattle 
(see  Vol.  I)  and  to  infectioiiH  catarrh  of  the  upper  respiratory  passages  in  cattle 
(see  catarrh  of  the  larynx  and  bronchi)  ia  still  to  be  established  bj  further  observa* 
tions. 

The  first  symptoms  consist  in  decrease  or  even  in  complete  lack  of 
appetite,  also  weakness  and  a  more  or  less  febrile  temperature,  which, 
in  severe  cases,  rises  up  to  40"^'  C.  and  higher.  In  milch  cows  there  is 
a  decrease  of  milk  secret  ion,  laerimation,  swelling  of  the  eyelids,  a  thin 
mucoid  secretion  from  the  nose,  reddening  of  the  conjunctiv8&  and  of  the 
nasal  mucosa. 

The  course  is  acute  and  recovery  occurs  in  adult  cattle  generally 
after  one  to  one  and  a  half  days,  more  rarely  after  two  to  three  days. 
Dieckerhoif  observed  a  fatal  case  in  a  call 

Treatment  consists  in  a  proper  regulation  of  the  diet  (good  hay  J 
and  bran  mash), 

lilterature.     Dieckerhoff:     Spedelle  Pathologie,  1892,  ii,  86. 


3.    Contagious  Nasal  Catarrh  of  Birds.    Corysa  avium 

contagiosa. 

{Anstechender  ScJuiupfen  der  Voegel  [Gennan] ;  Coryza  con-' 
tagieuXf  nwrve  on  ronpie  des  poides  [French].) 

Contagions  nasal  catarrli  of  fowls  is  an  acute  infectious 
disease  characterized  anatomically  by  a  catarrhal  inflammation 
of  the  mucous  membranes  of  the  head. 

Occurrence.  The  disease  occurs  preferably  among  young 
fowls,  especially  chickens,  during  damp,  cold  weather,  in  fall 
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or  spring.  It  is  epizootic  in  character  and  often  causes  the 
death  of  many  birds.  Its  economic  importance  depends  both 
upon  the  great  mortality  and  upon  the  fact  that  affected  adult 
hens  are  unfavorably  influenced  as  to  their  egg-laying  capacity. 

Etiology.  Contagious  nasal  catarrh  of  fowls  is  due  to  an 
infection.  This  is  shown  not  only  by  the  epizootic  occurrence 
but  also  by  inoculation  experiments  (authors*  observations), 
and  by  the  observation  that  the  disease  is  often  imported 
through  newly  bought  fowls  (Ammenschlaeger,  Feld).  The 
nature  of  the  infectious  virus  has  not  been  determined  exactly, 
but  it  is  contained  in  the  secretions  of  the  mucosa  of  the  head. 

L.  Gallez  and  later  on  Gratia  &  Lienaux  found  in  the  mucous  secre- 
tion from  the  nose  of  sick  chickens  an  organism  similar  to  the  diph- 
theria bacillus  of  Klebs-Loefl9er.  Gallez  believed  these  bacilli  to  be  an 
attenuated  type  of  the  diphtheria  bacillus,  while  Gratia  &  Lienaux  con- 
sider it  doubtful  whether  the  organism  is  an  attenuated  diphtheria 
bacillus  or  a  pseudodiphtheria  bacillus.  Deich  demonstrated  spirilla- 
Uke  organisms  and  also  short  bacilli  rounded  at  both  ends  and  occurring 
in  groups. 

The  disease  has  formerly,  but  also  again  lately,  been  considered  as  a  special 
clinical  variety  of  fowl  diphtheria  (Colin,  Schrevens,  Gallez,  Klee)  due  to  the 
bacillus  of  fowl  diphtheria. 

Natural  infection  takes  place  by  scattering  the  infected 
nasal  secretion  by  movements  of  the  head  and  in  sneezing  of  the 
sick  birds  and  by  the  ingestion  of  these  secretions  with  con- 
taminated food  or  water  by  healthy  birds.  Healthy  flocks 
usually  become  infected  by  the  importation  of  infected  birds. 
The  disease  may,  however,  be  spread  just  as  in  fowl  diphtheria, 
by  free  flying  birds  coming  from  a  distance. 

Predisposing  causes  may  likewise  play  a  role.  Damp  and 
cold  weather  in  the  fall  and  spring,  the  sojourn  in  cold  and 
drafty  places,  may  assist  in  bringing  about  the  infection. 

Susceptibility.  Young  birds  or  such  debilitated  from  any 
cause,  especially  young  chickens,  are  affected  most  commonly. 
In  some  epidemics  birds  are  affected  without  reference  to 
age. 

Deich  did  not  succeed  in  the  experimental  transmission  of  the  disease  to 
chickens  and  ducks. 

Anatomical  Changes.  Aside  from  emaciation  and  anemia 
a  glassy  or  purulent  mucus  is  found  in  the  conjunctival  sac, 
in  the  nasal  cavities  and  in  the  pharynx.  The  mucosa  of  these 
parts  is  reddened.  Pseudomembranous  deposits  or  other  or- 
ganic changes  are  absent. 

Sjanptoms.  The  disease  begins  with  malaise.  The  sick 
animals  separate  themselves  fromothers^and  sit  quietly  with 
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riiflled  foatlLers  and  drooped  wings.  The  ap{>etite  is  decreased 
after  one  or  two  days,  laeriniation  occnrs,  also  frecjneiit  sneez- 
ing and  sliakin^  of  the  liead.  At  first  watery,  lat(*r  on  tenaeions, 
whitish  to  yellowish  masses  are  di8(>harged  from  the  nose. 
Such  secretions  are  diseliarged  from  both  nasal  opeidiigs,  and 
they  dry  there  to  yellowisli  ernsts  which  ck>se  up  the  openings. 
Tlie  birds  breathe  throngh  the  open  Inll  or  respiration  is  rat- 
tling or  sniffling.  The  eyes  are  kept  closed  and  the  lids  lieconie 
matted  together  hy  masses  of  secretion ;  in  the  (*onjnnctival  sacs 
a  whitish,  tenacious,  however  not  croupous,  exudate  collects 
w'hich  makes  the  eyelids  protrude.  The  cornea  appears  cloudy. 
On  account  of  the  matting  together  of  the  eyelids  the  sick 
birds  are  unable  to  take  up  tlieir  food  and  they  may  actually 
starv^e  to  death.  The  infra-orbital  cell,  which  is  filled  with 
masses  of  exudate,  sometimes  protnules  in  the  shape  of  a  swell- 
ing or  tumor.  Tn  tlie  pharynx  we  find  a  miico-seroiis  exudate 
and  intense  reddening  of  the  mucosa.  Swallowing  may  become 
difficult.  The  birds  frequently  succumb  with  rajiid  emacia- 
tion. 

ITaubolcl  saw  in  a  goose-fatteningr  pstablisbmeiit  luinierous  eases 
of  a  (hseiist^  resemblhig  eonta^nouH  nnsn]  ciitarrh  and  leading  to  sonous 
econoiiiit^  losst^s.  AfttT  an  ineuhation  period  of  tn^ht  to  sixteen  da\'s 
the  birds  showed  reddening  of  the  bill  and  a  mueous  nasal  seeretinii 
which  easily  dried  into  erusts.  The  birds  frequently  scratehed  their 
hills,  dipped  them  often  into  water,  curved  their  ueeks  oceasionally  or 
bent  their  heads  toward  the  back,  shook  them,  eried  out  from  time  to 
time,  turned  arouml  in  a  eirele  and  finally  fell  down  almost  nneonseious, 
soon  to  get  up  again.  Oeginninpj  \^ith  the  third  week  there  is  diminu- 
tion of  appetite.  Sometimes  10  to  15  per  rent  of  the  ruimber  of  all 
birds  siiceumh  to  the  disease.  It  appears  that  it  has  been  imported 
into  Germany  from  Russia.  Sebreiber  claims  to  have  found  as  the  cause 
of  the  disease  a  mieroeoeeus,  and  its  toxins  are  said  to  affect  the  cere- 
bellum. 


Course  and  Prognosis.  The  disease  spreads  rapidly  among 
the  birds  of  one  establishment  and  leads  to  death  in  some  e])!- 
zootics  after  only  one  to  three  days;  generally,  however,  the 
course  lasts  several  days,  up  to  three  and  six  weeks.  Most 
yoini^  birds  die  from  the  disease  (sometimes  there  are  05 
per  cent  of  fatal  eases) ;  iu  adult  birds  the  disease  frequently 
ends  in  recoverj". 

Diagnosis.  Tlie  clinical  dia.criiosis  is  ba.'^^ed  on  the  eontn 
gious  nature  of  the  disease  and  the  niiicopurnlent  cltaracter 
of  the  catarrh  of  the  mucous  membranes  of  the  head.  Simple 
nasal  catarrh,  which  nnder  favorable  hygienic  conditions  may 
also  ueeur  anions  a  number  of  bii'ds,  may  be  distinguished  by 
the  fact  that  it  does  not  spread  widely,  that  the  nasal  secre- 
tion remains  thin,  fluid,  and  that  the  afTeetion  of  the  conjunc- 
tivsB  and  phar}TigeaI  mucosa^  which  may  coexist,  remains  nioder- 
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ate  in  degree.    In  fowl  diphtheria  pseudomembranes  are  found 
on  the  mucosae  and  also  on  the  skin. 

Treatment.  Ziirn  recommends  the  inhalation  of  vapors  of 
tar;  Azary,  irrigation  of  the  nasal  cavities  with  a  3-5  per  cent 
solution  of  chlorate  of  potash,  or  a  5  per  cent  solution  of 
borax;  Klee  advocates  irrigation  of  the  nasal  cavities 
with  a  2  per  cent  solution  of  sulphate  of  copper.  The 
same  solution  may  be  used  to  brush  the  conjunctivae  and 
the  mucosa  of  the  pharynx.  One  should  also  see  that  the  masses 
of  secretion  agglutinating  the  eyes  and  the  nostrils  are  removed 
from  time  to  time.  The  infra-orbital  cell,  if  swollen,  must  early 
be  laid  open  by  an  incision  and  must  be  irrigated  for  several 
days  after  the  removal  of  the  exudation.  One  must  also  attend 
to  artificial  feeding  of  j^oung  birds  whose  eyes  have  become 
closed  and  who  consequently  cannot  feed  properly.  Feld  rec- 
ommends that  white  bread  soaked  in  water  or  milk  be  introduced 
into  the  bill  of  such  patients.  While  the  disease  lasts  the  ani- 
mals should  be  kept  in  warm  places. 

Prophylaxis.  Since  treatment  of  the  disease  frequently  is 
mthout  results  it  is  advisable  to  limit  the  spread  of  the  disease 
by  isolation  of  the  sick,  or  better  still,  of  the  healthy  birds, 
and  by  cleaning  and  disinfecting  the  coops  and  runs.  The 
spread  of  the  disease  may  sometimes  be  checked  by  the  imme- 
diate  slaughter  of  all  the  sick  birds  (Ammerschlaeger).  The 
importation  of  the  disease  may  be  prevented  by  careful  exam- 
ination of  newly  bought  birds  and  by  keeping  them  in  quaran- 
tine for  some  time. 

Literature.  Ammerschlaeger,  W.  F.  Th.,  1906,  27.— Deich,  S.  B.,  1903,  67.— 
Feld,  Leipzig,  Geflztg.,  1906. — Gratia  &  Li^naux,  Ann.,  1898,  401.— Haubold,  S.  B., 
1908,  76.— Klee,  Gefluegelkrkt.,  1905,  18;   P.  VC,  1901,  ii,  26. 


4.  Infectious  Nasal  Catarrh  of  Swine.  Rhinitis  inf ectiosa  sumn. 

(Schniiffelkrankheit,   Bosartiger   Nasenkatarrh   der    Schweine 
[Anacker]  [QeruiSin];  Rhinitis  inf  ectiosa  [Imminger].) 

Infectious  nasal  catarrh  of  swine  is  an  enzootic,  infectious 
disease  of  young  pigs,  caused  by  the  bacillus  pyocyaneus,  char- 
acterized anatomically  by  a  hemorrhagic  inflammation  of  the 
nasal  and  ethmoid  mucosa  and  by  hemorrhagic  meningitis. 

HistoricaL  The  disease  has  been  known  in  Germany  for  a  long 
time  under  the  name  of  ** snuffling  disease";  it  was  believed  to  be 
a  rachitic  affection  of  the  bones  of  the  face  or  osteomalacia  (see  Vol.  I) 
(Haubold,  Harms,  Wulff,  Ostertag) ;  others  considered  it  a  specific  form 
of  rhinitis  (Schneider,  Imminger)  ;  while  still  others  (Anacker) 
thought  that  it  was  identical  with  malignant  catarrhal  fever  of  cattle  or 
a  form  of  scorbutus  (Hering).    Since  nasal  stenosis  due  to  tuberculous 
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or  aetinomycotic  ehaiiges  has  aleo  Ijooii  iiiL-luded  undi^r  the  term  of 
'* snuffling  diseast*''  Aiiacker,  juid  partieularly  Friodberger  &,  Frohnoi% 
have  advocated  to  ahaiidon  this  name  entirely.  The  authors  are  fully  in 
accord  with  Friedberger  &  Frohner  and  think  that  it  is  bad  practice 
to  tlu'ow  togctlier  entirely  different  affeetious  under  one  name  merely 
on  aeeount  of  the  presence  of  one  eormnon  symptom;  the  name  should 
therefore  be  abandoned  entirely* 

Imniinger  recognized  the  infectious  nature  of  the  disease  in  1890 
and  Koske  cleared  up  its  etiolog>'  in  all  of  its  main  points  in  1006. 
Aside  from  these  authors,  Anacker,  Rehneider  ami  otliers  have  furnished 
contributions  to  the  symptomatology  and  pathologic  anatomy  of  the 
disease. 


Occurrence.  Infectious  rhinitis  occurs  during;  all  seasons 
enzootieally  among-  pigs  three  to  six  months  old;  older  hogs  are 
afFeeted  only  rarely.  Wooden  pig-pens  appear  to  be  partieu- 
larly favorable  to  the  appearance  and  to  the  spread  of  the  dis- 
ease; other  oliservers  claim  tliat  a  rough  stone  floor  favors  the 
appearance  of  the  affection.  So  far,  only  German  veterinarians 
have  reported  on  the  appearance  of  this  disease. 

Etiology.    Bacillus  pyocyaneus  is  a  usually  small,  slender, 

non-motile  rod  with  rounded  ends  and  with  a  single  flagellum 
at  the  posterior  pole;  its  length  is  between  0.6  to  6  ;t  and  its 
shape  is  likewise  very  variable.  It  does  not  form  spores.  The 
bacilli  have  been  found  in  the  ethmoidal  mucosa  and  in  the  brain 
of  sick  animals.  They  are  easily  stained  with  the  water}^  anilin 
stains,  but  they  are  decolorized  by  Gram's  method. 

Cultural  Properties.     In  a  gelatin  siah  culture  the  bacilli  develop 

almost  exelusively  in  the  upper  part  of  the  stab  canah  to  form  first 
a  depressed  growth  on  the  surface,  greenish  and  fluorescent  in  color. 
Liijuef action  spreads  downward  and  the  growth  eoUects  at  the  bottom 
of  the  liquefied  gelatin  as  a  slimy  mass;  the  surface  becomes  covered 
with  a  greenish -yellow  growth.  On  gelatin  plates  there  are  first  formed 
small,  roundish,  yellowish-white  eolonies  growing  rapidly  in  size,  their 
center  darker  yello^nsh  and  the  periphery  greenish  fluorescent.  On 
agar,  there  is  formed  a  fairly  thick,  grayish-yellow  covering,  which 
at  room  temperature  later  on  becomes  deep  dark  green;  the  cultures 
emanate  an  aromatic  odor  resembling  jasmin.  On  potatoes  the  growth 
is  at  first  reddish-yellow  aaid  changes  from  the  seeond  day  into  green. 
Bouillon  becomes  after  some  time  uniformly  cloudy  and  greenish  in 
the  upper  strata.    Milk  is  coagulated. 

Tenacity.  The  resistanco  of  tiacilliis  pyocjaneus  in  ponsi^lerable,  about  e<|iial 
to  that  of  stapbyloeofeLis  pvogenes  aureus   (Wasspnnaiin). 

Pathogemcity,  Small  laboratory  animals  (mice,  guinea- 
pigs)  die  after  subcutaneous  inoculation  of  pure  cultures  within 
two  to  five  days;  after  intraperitoneal  inoculation  even  after 
three  to  six  hours.  If  youner  pigs  are  inoculated  directly  into 
the  mucosa  of  the  ethmoid,  after  a  preliminary  trepanation,  they 
develop  the  same  sj^iptoms   and  anatomical  changes  as   in 
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natural  infection.  According  to  the  amount  inoculated,  the 
animals  die  after  twenty-four  hours  or  after  eight  to  thirty 
days.  Intramuscular  inoculation  leads  to  death  in  twenty-seven 
to  thirty  days.  Intravenous  injection  of  a  bouillon  culture  only 
leads  to  a  transitory  elevation  of  temperature. 

Natural  infection  occurs  by  the  introduction  of  the  bacilli 
through  the  nose.  Since  bacillus  pyocyaneus  is  a  common  sap- 
rophyte, found  especially  in  manure,  straw,  feces,  etc.,  it  easily 
gets  into  the  noses  of  hogs  in  rooting.  The  inoculation  experi- 
ments of  Koske  admit  also  tlie  possibility  of  diiferent  portals 
of  entrance*  If  the  disease  has  once  made  its  appearance  it  is 
spread  by  the  nasal  secretions  of  the  sick  animals. 

Young  animals  are  especially  susceptible  to  natural  infec- 
tion. 

Pathogenesis,  After  gaining  access  to  the  nasal  nmcosa, 
the  bacilli  nniltiply  rapidly  and  soon  get  into  the  upper  portions 
of  the  nasal  cavities  and  into  the  ethmoid  bone.  They  form 
powerful  toxins  and  these  produce,  in  the  nasal  mucosa  and 
particularly  in  that  of  the  ethmoid  boue,  a  lieioorrhagic  inflam- 
mation which  subsequently  spreads  to  the  meninges.  Bacterial 
toxins,  absorbed  into  the  blood,  soon  cause  a  general  elevation 
of  temperature  and  petechiEe  and  eccbpnoses  in  various  ]ior- 
tions  of  the  body.  Koske  showeil  experiujentally  that  the  toxins 
of  the  bacillus  pyocyaneus  can  by  themselves  produce  a  typical 
picture  of  the  disease. 

Anatomical  Changes,  The  nasal  nmcosa  is  deep  purplish 
red  and  tiie  intensity  of  the  redness  is,  according  to  Imminger, 
somewhat  decreased  upward.  If  the  disease  takes  a  short  course 
one  iimU  blood  coagula  in  the  ethmoidal  cells;  if  the  course  has 
been  more  protracted  a  hemorrhagic  purulent  exudate  is  evi- 
dent; there  may  be  deviation  and  atrophy  of  the  bony  lamella. 
The  frontal  sinuses  usually  contain  a  serous  fluid.  Hemor- 
rhages are  seen  under  the  periosteum  of  the  ethmoid  and  vomer, 
as  well  as  in  the  sheaths  of  the  olfactory  and  optic  nerves.  The 
congested  vessels  of  the  meninges  show  blood  extravasation; 
blood  is  also  seen  between  the  convolutions  of  the  brain,  some- 
times in  the  shape  of  blood  coagida.  The  substance  of  the  brain 
appears  edematous  and  the  ventricles  contain  a  redtinged 
though  clear  fluid.  Sometimes  blood  coagula  are  deposited  on 
the  choroid  plexuses.  While  Imminger  did  not  iind  any  other 
changes,  Koske  found  a  turbid,  re<ldish  fbiiil  in  very  small 
amounts  in  the  peritoneal  cavity,  here  and  there  diffuse  red- 
dening of  the  intestinal  mucosa,  streaky  reddening  of  the  cor- 
tical portion  of  the  kidney,  subserous  hemorrhages  and  paren- 
ehymatous  degeneration  of  the  internal  organs. 

Symptoms.  The  disease  is  ushered  in  by  a  febrile  elevation 
of  temperature  up  to  41^  and  above  and  a  diminution  of  appe- 
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tite;  the  sick  animals  feetl  very  filowly  or  not  at  all,  thougli 
they  root  a  good  deal  in  the  food  which  is  placed  Iiefore  theiiu 
They  early  show  a  certain  degree  of  anxiety  and  excitement  and 
make  a  pecnliar  hlowing  noise,  as  if  they  wanted  to  ex]>el  a  for- 
eign body  which  had  gained  entrance  into  the  nose.  They  occa- 
sionally rnb  their  snonts  on  their  feed  tronghs  or  on  the  walls 
of  the  i)ens.  Usnally  on  the  second  day  there  is  bleeding  from 
the  nose  npon  sneezing,  and  there  appears  a  reddish,  sli?ny, 
later  on  and  in  more  itrotracted  eases,  a  pnrnlent  nasal  dis- 
charge; according  to  Anackcr,  even  ichorons  secretion  (lows  from 
the  nose  in  some  cases.  Breathing  liecomes  more  and  nujre  forced 
and  snorting.  If  the  nasal  mncosa  is  rtmcli  atfected,  there  may 
be  edematous  swelling  of  tlie  region  of  the  nose  and  of  the  sub- 
maxillary  glands.  In  the  further  course,  generally  after  one  to 
three  days,  marked  cerebral  symptoms  become  inanifest,  tlicre  is 
restlessness,  wliich  may  increase  to  maniacal  excitemc^nt  and 
to  attempts  to  scale  tlie  w^alls  of  the  pens;  also  coiivnlsions, 
which  cause  the  animals  to  fall  to  the  floor.  The  excitement  is 
followed  by  coma  and  the  animals  He  apathetically  in  the  straw, 
unable  to  rise. 

Course  and  Prognosis.  The  disease  generally  takes  an  acute 
course  and  frequently  ends  fatally  within  from  tliree  to  six  days, 
under  increase  of  the  disturbances  in  respiration  and  of  the 
general  depression.  In  sonae  epidemics  all  the  animals  die  and  it 
becomes  necessary  to  slaughter  the  exposed  animals  in  time  l>e- 
fore  they  show  signs  of  the  disease,  llarel}^  do  cases  terminate 
fatally  within  one  to  two  <lays.  More  frequently  a  chronic  course 
is  observed,  the  first  tempestuous  symptoms  become  milder,  the 
appetite,  however,  renuiins  poor  or  variable,  there  nmy  be  slight 
epistaxis  at  intervals  and  mild  convnlsions.  Tlie  nutrition  of 
the  patients  suffers  gradually  and  the  animals  die  from  inani- 
tion after  several  weeks  or  months,  unless  they  have  previously 
been  killed.  Recovery  is  rare;  ditferent  epidemics,  however, 
vary  greatly  in  this  respect. 

Diagnosis,  The  acute  onset  with  high  fever,  the  intense 
inflammation  of  the  nasal  mucosa  and  of  the  brain  without  i>ro- 
trusion  of  tlie  bones  of  the  face,  furnish  sufficient  data  for  a 
diagnosis*  Rachitic  or  osteomalatic  extension  of  the  facial 
bones  is  characterizcnl  by  an  atebrile  course  ami  by  the  marked 
disorder  of  the  facial  portion  of  the  head  Mith  simultaneous 
protrusion  of  tlie  bard  palate  toward  the  buccal  cavity;  there 
is  in  this  affection  a  nasal  catarrh  only  after  a  prolonged  course 
and  after  a  nasal  stenosis  has  been  existing  for  some  time. 
Hog  cholera,  in  its  most  acute  form,  might  be  confounded  with 
contagious  nasal  catarrh  liecaose  it  is  sometimes  accompanied 
by  epistaxis  and  by  sjmiptoms  on  the  part  of  the  brain.  The 
absence  of  anatomi<*al  clianges  in  tlie  nose,  and  the  changes  found 
in  the  intestinal  tract  upon  post-mortem  examination,  should 
prevent  an  error  in  diagnosis. 
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Treatment.  This  is  frequently  without  success.  It  appears 
therefore  best  to  slaughter  most  of  the  sick  animals.  If  the 
symptoms  are  mild  from  the  start,  treatment  should  however  be 
instituted.  Imminger  was  successful  in  two  cases  w^ith  instilla- 
tions of  a  1%  solution  of  corrosive  sublimate,  1  tablespoonful 
into  each  nostril  every  one  to  two  hours.  One  may  also  try  irri- 
gation of  the  nasal  cavities  with  corrosive  sublimate  or  another 
disinfectant  solution.     (See  page  7.) 

Prophylaxis.  If  the  disease  appears  in  a  herd,  it  is  well  to 
separate  the  healthy  animals  and  instill  some  corrosive  subli- 
mate or  other  disinfectant  solution  into  their  nares.  The  infected 
pens  must  be  well  disinfected  and  kept  clean. 

Literature.  Anacker,  Spez.  Path.,  1879,  46.— Imminger,  W.  f.  Tk.,  1890,  125. — 
Koske,  Arb.  d.  O.  A.,  1906,  XXTTT,  542. 


5.    Contagious  Nasal  Catarrh  of  Rabbits.^  Rhinitis 
contagiosa  cuniculorum. 

(Influenzaartige  Kaninchenseuche  [Kbaus,  Kasparek]  ;  Infecti- 

oser  oder  Bosartiger  Schnupfen,  Bosartiges  Scnnup- 

fenfieber,  Bosartiges  Katarrhalfieber  der 

Katiinchen,  Kaninchenstaupe  [German] ; 

Rhinitis  Pundenta  [Roger  &  Weil].) 

Contagious  rhinitis  of  rabbits  consists  in  an  enzootic  con- 
tagious affection  of  the  respiratory  passages  by  a  bacterium 
similar  to  the  influenza  bacillus. 

HistoricaL  This  disease,  which  has  long  been  known  imder  the 
name  of  **malif?nant  snuffles/'  was  formerly  believed  to  be  a 
coccidia  rhinitis  of  rabbits  (see  page  28).  The  investigations  of  Beck 
(1891),  Kraus  (1897),  Roger  &  Weil  (1901),  Volk  (1902)  and  Kasparek 
(1903),  have,  however,  sho^\^l  that  the  great  majority  of  cases  known 
under  this  or  similar  names  is  of  bacterial  origin.  Affections  similar 
cHnically  and  anatomically  have  been  observed  by  Suedmersen  (1905) 
and  Koppdnyi  Q906),  but  they  are  due  to  bacteria  of  a  different  kind. 

Etiology.  The  cause  of  the  disease  is  a  very  small,  slen- 
der, immotile  bacillus  of  the  size  of  the  bacillus  bipolaris  avi- 
septicus,  which  is  decolorized  by  Gram 's  method  and  which  does 
not  form  spores. 

Cidtivation.  In  the  presence  of  oxygen  and  at  blood  temperature 
the  bacilli  grow  on  all  of  the  usual  culture  media.  On  gelatin  plates 
there  are  formed  after  forty-eight  hours  small  granular  colonies  with 
a  sharp  or,  according  to  Kraus,  serrated  margin;  the  gelatin  does 
not  become  lir|uefied.  On  the  surface  of  agar  there  is  developed  a 
luxuriant  grayish-white,  iridescent  growth.  Milk  is  not  coagulated, 
indol  is  not  formed.  The  bacilli  described  by  Beck,  Kraus,  Volk  and 
Kasparek  show  some  differences,  mostly  cultural  in  type,  and  accord- 
ing to  Kasparek  this  points  to  the  fact  that  different  varieties  exist. 
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The   variations    are,    ho\ve%^er,    not   c*ousi durable    enougli   to   justify    a 
differentiation  of  the  affections  caused  by  the  various  types. 

Suedraersen  found  a  bacillus  of  the  col!  group  in  pleurisy  of 
ral)1>its  which  is  identical  in  its  main  characteristies  with  bacilli  found 
by  Kraiis  and  Tartakowsky  in  a  similar  diseane  of  guinea  pigs. 

The  above-mentioned  bacillus  of  Koppanyi  is  distingaished  by  the 
fact  that  it  is  polymorphous,  rather  plujiip  and  surrounded  by  a 
capsule. 

Pathogenicity,  The  liacillus  is  pathogenic  for  rabbits, 
guinea  pigs,  mice.    Rabbits  are  most  susceptible. 

Natural  infection  usually  occurs  by  inhalation  of  droplets 
of  nasal  secretion  which  are  disseminated  by  sneezing,  etc.»  by 
the  sick  animals  and  are  inhaled  by  healthy  rabbits,  directly  or 
later  on  with  contaminated  dust.  The  spread  of  the  disease  is 
also  favored  by  feed  contaminated  with  nasal  secretion  of  siek 
animalSj  and  by  transmission  througli  tlie  hands  of  attendants. 
Babbits  are  susceptible  without  reference  to  age. 

Pathogenesis.  After  their  entrance  into  the  nose,  the  bacilli 
produce  a  violent  inflammation  of  the  mucosa  of  the  nose  and  of 
the  accessory  cavities  and  they  also  get  into  the  general  blood 
circulation;  there  then  occurs  an  elevation  of  the  general 
temperature  and  in  some  epizootics,  in  fact,  in  most  cases,  an 
inflammation  of  the  serous  membranes  and  a  pneumonia.  The 
inflammation  may  spread  from  the  nasal  cavities  into  the 
deeper  portions  of  the  respiratory  tract. 

Anatomical  Changes.  The  mucosa  of  the  nose  and  pharjnax  ' 
appears  intensely  reddened,  swollen  and  covered  with  |>urulent 
material.  The  accessory  nasal  cavities,  frequently  also  the 
bronchi,  contain  a  purulent  exudate.  In  the  pleura  we  find  occa- 
sionally a  serous,  stringy  or  even  purulent  exudate,  and  the  sur- 
face of  the  lungs  is  covered  with  a  fibrinous  deposit.  The  peri- 
cardium is  rarely  affected  similarly.  The  lungs  often  show, 
aside  from  conipression,  atelectatic  or  bronchopneumonic  foci. 
The  specific  bacilli  are  found  in  large  numbers  in  the  exudate  of 
the  mucosap,  in  the  other  affected  organs  and  in  the  blood. 

Sjrmptoms*  Weakness  and  depression  become  apparent 
after  a  period  of  incubation  of  four  to  six  days;  the  nares  be- 
come moist  and  there  is  frequent  sneezing.  The  temperature 
rises  to  40^  C.  and  above,  and  the  appetite  decreases.  The  nasal 
secretion  is  at  first  scanty  and  watery,  or  thick  mucoid,  and  wets 
the  hairs  in  the  nasal  region,  the  tliorax  and  the  anterior  ex- 
tremities; it  becomes  more  abundant  and  purulent  between  the 
second  and  fifth  days  of  the  disease.  Material  of  this  kind  is  ex- 
pelled by  sneezing  and  snorting,  and  the  animals  rub  their  noses 
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with  their  front  legs.    The  appetite  diminishes  more  and  more, 
there  is  emaciation  and  debility  and  also  dyspnea  and  congh. 

In  pleurisy  with  pyemic  cachexia  of  rabbits,  as  described  by 
Koppanyi,  the  clinical  picture  sometimes  varies  from  the  one  described 
above.  There  occur  very  acute  cases  leading  to  death  in  two  to  three 
days,  with  rapidly  increasing  dyspnea  and  great  prostration,  high 
temperature,  followed  by  a  rapidly  increasing  subnormal  temperature. 
Then  there  are  frequently  observed  chronic  cases  with  the  formation 
of  subcutaneous  abscesses  on  various  parts  of  the  body  or  abscesses 
encapsulated  in  the  internal  cavities.  After  the  spontaneous  or  artificial 
opening  of  such  abscesses,  the  animals  may  recover,  or  more  rarely 
they  may  die  on  accoimt  of  acute  exacerbations.  Otitis  interna  some- 
times occurs  with  oblique  holding  of  the  head  or  acute  meningitis  with 
symptoms  of  excitement   (Barrat). 

Course  and  Prognosis.  In  many  cases  the  symptoms  are 
intensified  rapidly  and  the  animals  die  within  three  to  five  days 
(acute  type).  In  other  cases,  however,  the  symptoms  are  less 
acute  from  the  start  and  the  disease  lasts  fifteen  to  eighteen 
days  (subacute  form),  or  it  lasts  for  a  long  time  with  mild 
symptoms  (chronic  form).  All  acute  cases  end  fatally;  a  com- 
plete recovery  is  also  seen  rarely  in  the  subacute  or  chronic 
variety. 

Diagnosis.  Characteristic  for  the  disease  are  the  severe 
local  manifestations  accompanied  by  high  fever;  Koppanyi 's 
disease  of  rabbits  can  usually  be  excluded  only  by  a  bacteriologic 
examination.  In  coccidia  rhinitis,  fever,  prostration  and 
dyspnea  are  less  pronounced  and  microscopic  examination 
shows  the  presence  of  coccidia  in  the  nasal  secretion;  there 
is  also  no  inflammation  of  the  serous  membranes. 

Treatment  and  Prophylaxis.  Since  irrigation  of  the  nasal 
cavity  (see  page  7)  with  1%  creolin  or  3%  boracic  acid  solu- 
tion does  not  materially  influence  the  course  of  the  disease, 
our  main  efforts  have  to  be  made  in  the  direction  of  prophylaxis. 
All  sick  animals  ought  to  be  killed  at  once  and  their  cadavers 
must  be  destroyed.  The  cages  and  the  barn,  including  the  walls, 
should  be  thoroughly  cleaned  and  disinfected;  newly  bought 
animals  should  be  kept  in  quarantine  and  under  observation  for 
fourteen  days. 

Literature.  Barret,  Eev.  v6t.,  1908,  147.— Beck,  Z.  f.  Hyg.,  1893,  XV,  363.— 
Kasparek,  O.  M.,  1892,  333.— Kopp4nyi,  Z.  f.  Tm.,  1907,  XT,  429.— Kraus,  Z.  f.  Hyg., 
1897,  XXIV,  396.— Volk,  Centralb.  f.  Bakt.,  1902,  XXXI,  177. 

6.    Croupous  Rhinitis.    Rhinitis  crouposa. 

{Nasal  Croup.) 

Croupous  rhinitis  represents  an  intensely  inflammatory 
process  of  the  nasal  mucosa,  usually  with  the  formation  of  ex- 
tensive pseudomembranes. 

VoL  1-2. 
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Occurrence,  Nasnl  croup  is  usiially  seen  as  an  iiidopendent 
disease  among  horses,  more  rarely  ainon^  eattle.  The  ilisease 
not  infrequently  appears  enzotitically  anioog  horses,  particu- 
larly among  the  animals  of  a  breeding  estahlislunent,  and  is 
then  sometimes  associated  with  follicular  inflammation  of  the 
nasal  mucosa  (Roell). 

Etiology,  The  disease  sometimes  appears  after  the  inhala- 
tion of  hot  air  and  smoke  in  conflagrations.  In  most  cases,  how- 
ever, an  infection  appears  to  l)e  the  causative  factor,  Koell  ob- 
served tlie  spread  of  the  disease  from  sick  to  healthy  horses. 
01>olenski,  Berndt  and  Grnnth  ol)served  a  contagious  si>reading 
of  nasal  croup  aniong  cattle.  (See  Croup  of  Cattle,  Vol.  I.)  The 
suspected  infectious  virus  is  not  known  as  yet;  in  horses,  bow- 
ever,  the  possibility  that  streptoeoeens  equi  is  the  etiologic  fac- 
tor cannot  be  entirely  discarded.  In  one  of  the  author^s  own 
eases  this  disease  folloAved  after  streptoeoecus  mastitis  in  a 
mare^  and  in  a  case  of  Wyssmann,  in  a  cow^  it  was  preceded  by 
a  parenchymatous  mastitis. 

Nasal  croup  is  seen  as  a  secondary  aiTection  in  the  course  of 
some  infectious  disease  (rinderpest,  malignant  catarrhal  fever, 
morbus  maculosns,  strangles,  etc.). 

Symptoms*  The  disease  is  initiated  with  the  symptoms  of 
a  severe  acute  nasal  catarrh,  followed  soon  by  the  formation  of 
gray  or  reddish-gray  |>seiidonieinbranes,  several  millimeters 
thick,  which  adhere  more  or  less  firmly  to  the  intenseh^  red  and 
intensely  swollen  niueosa.  Thest*  pseudomend>ranous  deposits 
are  either  confined  to  smaller  areas  or  they  form  larger,  more 
extensive,  continuous  patches.  They  can  be  easily  detached  and 
after  this  has  been  done  spots  of  mucosa  are  exposed  to  view 
which  are  void  of  epithelium,  granular,  intensely  red  and  easily 
bleeding.  After  a  few  days  the  pseudomembranes  become  de- 
tached spontaneously.  The  epitbelial  covering  is  then  replaced, 
the  mucosa  becomes  gradually  paler,  and  recovery  takes  place 
without  leaving  any  permanent  changes. 

Tliere  is  a  yellowisli,  tenacious  nasal  secretion  which  is  later 
mixed  %vith  shreds  of  pseudomendjranes*  Respiration  is  forced 
and  snorting  in  severe  cases.  T!ie  soft  parts  of  the  nasal  region, 
the  sulmiaxillary  lyinpli  glands  and  tlie  afferent  hniiph  vessels 
are  more  or  less  swollen,  hot  and  tender*  Very  rarely  wc  see  in 
the  neighborhood  of  the  nares  nodules  and  ulcers  similar  to 
those  seen  in  follicular  inflannnation  of  the  nasal  mucosa.  The 
body  temperature  is  markedly  elevated  up  to  the  shedding  of 
the  pseudomendjranes. 

The  course  is  usually  favorable;  recovery  occurs  in  about 
a  week,  pro\nded  that  the  oiher  portions  of  the  respiratory  tract 
have  not  been  affected. 

Treatment.  Treatment  is  similar  to  that  employed  in  acute 
nasal  catarrh.    The  shedding  of  the  pseudomembranes  may  be 


Follicular  Inflammation  of  the  Nasal  Mucosa.  19 

hastened  by  irrigation  of  the  nose  with  a  1  or  2%  solution 
of  carbonate  of  sodium.  Since  the  disease  is  often  contagious,  it 
is  advisable  to  isolate  the  sick  animals. 

Necrosis  of  the  Nasal  Mucosa.  It  occurs  very  rarely  as  a  primary 
disease  after  traumatic,  chemical,  thermal  insults  or  after  an  infection 
(bacillus  necrophorus)  ;  as  a  rule  there  are  other  underlying  primary 
affections  (mornus  maculosus,  acute  glanders,  also  strangles,  malignant 
catarrhal  fever)  which  have  first  occurred.  After  the  shedding  of  the 
necrotic  portions  of  mucosa,  deeply  penetrating,  dark  red,  or  grayish-red, 
uneven  ulcers  are  formed,  with  more  or  less  elevated  margins,  around 
which  the  mucosa  is  inflamed.  The  submaxillary  lymph  glands  are  in 
a  condition  of  acute  swelling.  The  affection  can  usually  be  differentiated 
from  glanders  by  the  absence  of  glanders*  nodules;  sometimes,  however, 
a  differential  diagnosis  can  only  be  made  after  a  thorough  bacteriological 
examination,  as  was  shown  in  a  case  of  Rabe. 


7.   Follicular  Inflammation  of  the  Nasal  Mucosa. 
Rhinitis  follicularis. 

(Rhinitis  pustulosa;  Coryza  pustulosa  equoriiyn  [Kitt].) 

Follicular  rhinitis  is  a  peculiar  inflammation  of  the  nasal 
mucosa  with  nodule  formation  of  the  mucous  glands,  which  nod- 
ules break  down  later  on.  The  sebaceous  glands  of  the  skin  of 
the  region  of  the  nose  become  similarly  affected. 

Occurrence.  This  is  a  disease  of  solipeds  which  occurs 
enzootically  under  conditions  similar  to  those  which  are  ob- 
served in  croupous  inflammation  of  the  nasal  mucosa. 

Etiology.  The  disease  undoubtedly  owes  its  origin  to  an 
infection,  as  shown  by  the  observations  of  its  contagious  nature 
by  Roell  and  later  by  Friedberger  &  Frohner.  Kitt  believes 
that  streptococcus  equi  is  the  causative  factor;  Friedberger  & 
Frohner  likewise  believe  that  this  is  probable. 

Sjonptoms.  The  disease  begins  with  the  symptoms  of  a 
violent  nasal  catarrh  and  as  a  rule  with  fever,  whereupon,  after 
two  or  three  days,  nodules,  of  the  size  of  a  millet  seed,  develop 
on  the  intensely  reddened  mucosa  of  the  nasal  septum.  These 
nodules  are  quite  numerous  and  they  can  be  felt  easily  with 
the  palpating  finger.  The  nodules  increase  in  size,  become 
yellowish  and  frequently  confluent  and  form  a  continuous  yel- 
lowish surface;  this  disintegrates,  becomes  pale  yellow  and 
leaves  after  its  removal  small,  roundish,  shallow,  intensely  red- 
dened ulcers  \\dth  slightly  infiltrated  margins.  The  ulcers  heal 
completely  within  a  few  days.  In  most  cases  similar  nodules 
are  developed  on  the  skin  of  the  ate  of  the  nose,  the  upper  lips 
and  the  cheeks.    These  nodules  also  become  yellow,  ulcerate  and 
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filially  Ileal  witliout  leaving  any  traces.  The  lymph  vessels, 
wkich  drain  the  aJTected  portions,  are  usually  much  swollen  and 
can  be  felt  as  tender  cords  leading  from  the  angles  of  the 
mouth  liaekward,  and  also  down  toward  the  neek,  In  their 
neighborhood  abscesses  are  formed  here  and  there,  wbieh 
break  open,  l>nt  heal  promptly.  The  submaxillary  lymph  glands 
are  always  in  a  condition  of  acute  swelling.  Sometimes  one 
also  sees  nodules  on  the  generally  reddened  conjunctiva  of  the 
eyes.  The  disease  lasts  two  to  four  weeks  and  generally  ends 
in  complete  recovery. 

Dla^osis*  The  affection  is  distinguished  from  glanders 
in  that  the  nodules  and  ulcers  appear  simultaneously  or  within 
a  short  time  over  a  larger  area  in  great  numbers  and  that  they 
heal  without  leaving  any  trace. 

Treatment*  Irrigation  of  the  nasal  cavities  with  mild  disin- 
fectant and  astringent  fluids  (see  page  7)  and  subsequent 
applications  of  desiccating  ointments  to  affected  cutaneous  re- 
gions are  very  serviceable.  Also  applications  of  ointments  con- 
taining mercury,  iodoform,  creolin,  or  iodin  to  the  affected  cu- 
taneous regions. 


8,    New  Growth  in  the  Nasal  Cavities.    Tumores  narium. 

Occurrence,  Neoplasms  are  generally  rare  in  the  nasal  cav- 
ities. Most  commonly  are  found  so-called  polyps,  more  rarely 
such  other  neoplasms  as  myxoma,  sarcoma,  carcinoma,  angioma, 
osteoma,  odontoteratoma,  lipoma,  ecchondroma ;  in  the  nasal 
cavities  of  cattle  are  also  found  mucous  cysts,  A  similar  clin- 
ical significance  as  true  tumors  have  tubercnlomata,  as  they  oc- 
cur rarely  in  the  nasal  cavities  of  cattle  in  the  shape  of  nodular 
masses  wdiich  are  scattered  over  the  surfaces,  covered  with  a 
mucopurulent  material  and  with  yellowisli  spots.  Gcrspach 
saw  in  a  horse  tuberculous  nodules  of  pea-size  alternating  Avitli 
tuberculous  ulcers  covered  with  yellowish,  dry  adherent  crusts. 
Very  rarely  actinomycomata  are  found  in  cattle  in  the  shape  of 
strawberry-like  masses  in  the  lower  portions  of  the  nasal  cavi- 
ties. 

Sjnnptoms.  A  tumor  growing  in  the  nose  usually  makes,  in 
proportion  to  its  size,  one,  rarely  both  nasal  cavities  more  nar- 
row, and  thereby  produces  difficulty  in  respiration,  blowing 
or  snoring.  According  to  the  degree  of  stenosis,  these  symp- 
toms are  obser\^ed  either  during  exercise  or  likewise  during 
rest.  If  the  stenosis  is  produced  by  a  motile  neoplasm,  dyspnea 
and  the  noises  accompanying  it  are  obser\^ed  only  occa- 
sionally, or  the  character  of  the  noises  changes.  If  the  nasal 
opening  of  the  affected  side  is  closed  the  noises  cease,  while 
closure  of  the  healthy  side  increases  them  and  increases  dyspnea. 
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Differences  in  the  volume  of  the  air  exhaled  from  either  nostril 
may  be  ascertained  by  holding  the  moistened  back  of  the  hand 
in  front  of  the  nose  or  by  placing  a  mirror  in  front  of  them  and 
watching  the  deposit  of  dew,  respectively,  the  difference  in  the 
size  and  the  time  of  disappearance  of  the  dewy  deposit  (Kaem- 
bach).  Labial  breathing  is  observed  in  more  severe  cases.  It 
disappears,  however,  on  opening  the  mouth.  With  the  exception 
of  horses,  animals  breathe  either  temporarily  or  permanently 
through  the  open  mouth  and  the  respiratory  noises  men- 
tioned above  are  then  not  heard.  Tumors  growing  in  the  lower 
portions  of  the  na^al  cavities  are  detected  by  direct  inspection, 
while  those  in  the  upper  portions  of  the  nasal  cavities 
are  felt  upon  sounding  of  the  nasal  passages. 

There  is  usually  a  nasal  secretion  on  account  of  the  second- 
ary nasal  catarrh,  which  is,  as  a  rule,  unilateral,  mucopurulent, 
often  fetid,  sometimes  mixed  with  fragments  of  tissues.  Soft 
or  ulcerating  neoplasms  may  lead  to  epistaxis,  while  tumors  of 
the  upper  portion  of  the  nasal  cavities  which  extend  into  the 
pharynx  may  cause  disturbances  of  deglutition.  A  unilateral, 
chronic  swelling  of  the  submaxillary  lymph  glands  is  rarely 
missed ;  however,  it  reaches  a  high  degree  only  in  the  presence 
of  malignant  or  tuberculous  tumors.  Sometimes  a  change  of 
form  of  the  noise  is  noted,  or  dullness  on  percussion  of  the  ridge 
of  the  nose  or  exceptionally  a  protrusion  of  the  hard  palate 
toward  the  buccal  cavity. 

Treatment.  Exceptionally  only  is  any  treatment,  aside 
from  surgical  interference,  serviceable.  An  angioma  situated 
near  the  anterior  nares  may  be  made  to  shrink  by  brushing 
with  a  10%  solution  of  trichloracetic  acid. 

Literature.  Gerspach,  Tuberculose  eines  Pferdes,  Diss.  Giessen,  1905. — 
Kaembach,  Die  Neubildungen  der  Nasenhohle  und  der  Nebenhohlen  des  Pferdes, 
Berlin,  1909  (Ut.). 


9.    Animal  Parasites  in  the  Nasal  and  Accessory  Cavities. 

(a)     CEstrus  ovis. 

{Bremsenlarvenkrankheit,  (Estruslarvenkrankheit ,  Hornwurm- 
krankheit,  Bremsenschwindel,  Schleuderkrankheit  [Ger- 
man] ;  Vertige  d'oestres,  faux  tournis  [French].) 

The  disease  caused  by  the  larva  of  the  sheep  fly  is  character- 
ized anatomically  by  a  catarrhal  inflammation  of  the  nasal  and 
accessory  cavities. 

Historical  (Estnis  larvae  were  first  observed  in  the  head  cavities 
of  sheep  by  Vallisneri  in  1712;  later  on  they  frequently  became  the 
object  of  close  studies;  (Estrus  ovis  became  well  known  from  the 
descriptions  of  Bracy  Clark  (1797)  and  Hertwig  (1838)  and  veterina- 
rians have  since  then  frequently  discussed  this  subject. 
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Oesh'us   this. 


Occurrence*  The  tlisi^aso  is  i'yiiud  all  over  tlio  world,  ex- 
cepting Australia,  (.^specially  iJi  yoioig  aniinaljs  (yearlin,i»:s) ;  it 
occurs  enzoutically,  more  rarely  sporaflically.  It  is  exceptiou- 
ally  seen  in  goats.  ^™ 

In  fat-tailfi<I  slioep  the  lanro  of  fKF^trns  piirpnretis  likewise  nppear  to  oeeur* 
In  the  nose  of  biiffaloca  ami  cami'ls  the  larvu'  of  (Kstruj*  iriaciilatus  have  l>eeu  foumi, 
arnl  in  the  pharynx  of  <ieer  the  larvjo  of  Pbaryiitjoniyia  pieta  ami  Cephalomyia 
ruHbarbiB;  in  roes  C.  stimulator;  in  reindeer  C.  tronipe  ami  in  moose  C*  Ulrichii. 

Etiology,  The  larvae  of  (Estrus  (cephalo- 
myia)  ovls,  sheep  fiVj  are^  2  to  30  mm.  long, 
aeeordiiii^  to  thtur  varying  stage  of  develop- 
ment. Their  bodies  are  elongated  and  oval, 
Hat  on  the  ventral  surface,  convex  on  the  dor- 
sal and  show  ten  or  eleven  rings.  The  young- 
est individuals  are  white,  and  transparent, 
the  others  yellowish  white.  The  mature  ones 
show  a  transverse  striation  of  the  rings;  the 
anterior  end  is  nion*  elongated  than  the  [Pos- 
terior one.  The  Lead  ring  carries  two  mouth 
hooks  (Fig,  1). 


Fig.  1.  Larva  of 
^K  V  trus  ov  i  *  ( seen 
from  the  posterior 
8urfae«  at  the  h-ft; 
seou  from  the  veti- 
tral  surface  to  the 
right). 


The  larvae  are  developed  from  the  ova  of  the  sheep  fly.  They  are 
10  to  12  nun.  long,  yellowish-gray  with  transparent  wings.  The  larvae 
wiiieh  leave  the  ova  already  in  the  oviduct  are  deposited  l>y  the  female 
flies  in  the  neighborhood  of  the  auterior  nares  of  the  sheep,  whence  they 
wander  into  the  nasal  eavities,  frooUd  sinuses^  ethmoidal  eells^  and  even 
higher  up.  They  become  adherent  to  the  miieusa  and  progress  in 
development.  They  mature  after  ahont  ten  mouths,  i,  e.,  in  spring, 
niig^ratc  out  of  the  middle  nasal  duet  and  change  in  the  soil  within 
tweuty-four  hours  into  pupit*.  The  fly  leaves  the  latter  after  four  to  six 
weeks;  after  fertilization  the  fr-inales  again  deposit  their  ova  in  the 
neighborhood  of  the  anterior  nares  of  sheep. 

Sheep  flies  swann  from  the  middle  of  May  to  October,  for 
a  shortt^r  time  in  cohlcr  climates,  especiall}^  during  the  noon 
Iiours.  They  rest  preferably  in  the  holes  and  clefts  of  sheep 
stables  and  among  the  brushes.  From  here  the  fertilized  fe- 
males hunt  uj)  berrls  of  sheep  to  de|K>sit  the  larva*  in  the  neigh- 
borhood of  the  anterior  nares.  On  the  approach  of  the  IFu^s;  the 
sheep  rnn  together,  put  their  heads  togetlier  or  ]>lace  them  on 
the  ground,  or  holtl  their  noses  lietweeti  their  legs.  If  the  lar- 
va^  are  deposited  in  spite  of  this,  and  after  they  have  begun 
to  creep  upwai'd  into  the  nasal  cavities,  tlie  sheep  become  very 
restless,  rub  fbeir  heads  on  the  soil  or  lietween  their  feet,  shake 
themselves,  sneeze  frecpieiitly,  and  run  aroirnd  restlessly.  The 
restlessness,  liowever,  soon  disappears  and  the  animals  remain 
qniet  for  aliout  ten  months. 

Anatomical  Changes.  The  mature  larva^  are,  as  a  rule^ 
found  in  large  numbers  (according  to  Ziirn^  60  to  80)  in  the 
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frontal  sinuses  and  in  those  at  the  base  of  the  horns;  sometimes, 
also  in  the  antrum  of  Highmore  and  in  the  nasal  cavities.  They 
are  strongly  adherent  to  the  mucosa  which  here  shows  small 
roundish  depressions  and  in  their  neighborhood  catarrhal 
changes.  Exceptionally  the  brain  and  its  membranes  become 
invaded  and  likewise  exceptionally  the  larvae  are  found  in  the 
pharynx  and  larynx.  They  get  there  usually  only  after  the 
death  of  the  animal,  but  may  exceptionally  get  there  during  life 
and  cause  death  by  suffocation. 

Symptoms.  Since  the  larvae  cause  irritation  of  the  mucosae 
of  the  head  only  after  maturity  or  after  their  migration,  symp- 
toms become  manifest  only  in  spring  or  in  early  summer.  The 
disease  usually  begins  with  the  mild  symptoms  of  an  acute  nasal 
catarrh,  which  increases  in  intensity  within  the  next  weeks. 

The  first  and  most  constant  symptom  is  nasal  secretion, 
frequently  unilateral,  at  first  clear,  serous  or  seropurulent, 
later  purulent;  or  possibly  hemorrhagic.  The  animals  fre- 
quently sneeze  and  blow  and  throw  out  an  abundant  secretion, 
occasionally  also  some  larvae.  At  the  same  time,  the  sheep  rub 
their  noses  on  their  front  legs,  on  neighboring  objects  and 
on  the  ground,  so  that  the  parts  around  the  nose  sometimes 
become  denuded  and  subsequently  edematous.  The  head  is  low- 
ered from  time  to  time,  then  suddenly  elevated,  bent  energetic- 
ally backward  or  laterally ;  the  gait  is  staggering  and  uncertain. 
Simultaneous  catarrh  of  the  conjunctivae  leads  to  profuse  lacri- 
mation.  The  mature  larvae  leave  the  nasal  cavities  after  one 
to  two  weeks,  and  the  nasal  and  conjunctival  catarrh  then  dis- 
appear. 

In  a  minority  of  cases  the  catarrhal  symptoms  are  com- 
plicated by  signs  of  excitement  and  depression.  The  gait  of 
the  sick  animal  becomes  markedly  disturbed;  they  raise  their 
feet  high,  stagger  with  the  hind  legs  and  repeatedly  fall  down. 
There  is  depression  of  high  degree  and  grating  of  the  teeth, 
rolling  of  the  eyes,  and  occasionally  forced  movements  toward 
one  side  (Gilis)  arc  observed.  In  such  cases  death  usually 
occurs  within  five  to  eight  days,  exceptionally  within  three  to 
four  days  after  the  first  symptoms  become  manifest. 

The  intensity  of  the  symptoms  and  the  course  of  the  disease  depend  largely 
upon  the  number  of  larvae.  They  may  be  present  in  small  numbers  and  they  may, 
n|)on  their  migration,  not  produce  any  other  symptoms  except  those  of  a  catarrh. 
The  location  of  the  larva*  also  has  some  influence  upon  the  clinical  picture.  The 
inva.«ion  of  the  ethmoid  bone,  or  the  involvement  of  the  meninges,  or  the  migration 
of  the  larv©  into  the  cranial  cavity,  bring  about  serious  nervous  phenomena; 
nervous  symptoms  may  sometimes  develop  on  account  of  the  affection  of  the 
frontal  Finuses. 

Diagnosis.  The  rare  cases  with  forced  movements  may 
be  confounded  with  giddiness  of  sheep.  This,  however,  affects 
almost    exclusively    young    animals,    and    forced    movements 
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stand  in  the  foreground  of  the*  elinieal  picture,  while  catarrhal 
signs  are  absent.  The  dilTerential  diajt^nosis,  however,  meets 
with  i^reat  diffienlties  and  becomes  impossible  wben  G^^strus 
larv^a*  situated  high  np  lead  to  nervoiiB  symptoms,  while  sjnnp- 
tonis  of  catarrhal  affections  of  the  mncosjt?  are  absent,  as  does 
occnr  tliongb  in  very  rare  cases.  If  larva?  of  CEstrus  are 
expelled  with  the  nasal  secretion,  the  diagnosis  is  always  estab- 
lislunh  The  disease  can  be  ditferentiated  from  hingworm  dis- 
ease by  the  absence  of  congh,  by  the  occasional  presence  of 
CEstrus  larvse  in  the  nasal  secretion,  while  lung  worms  and 
their  ova  are  not  found. 

Treatment.  The  only  rational  procedure  consists  in  open- 
ing up  the  affected  cavities,  removing  the  larvae  that  are  present 
and  accessible  with  a  pair  of  forceps  and  anesthetizing  those  re- 
maining with  appropriate  irrigations. 

Trephining  of  the  Ttontal  Sinuses.  Since  the  lan^iR  are  found  preferably 
in  the  frontal  HiiinseH,  thew  imiBt  he  laid  open  in  partieylar.  Ziiru  reeommends 
as  the  place  of  trepbhiioi;  the  two  upper,  Mousf,u^  however,  the  lower  angles 
formed  by  a  line  (Hjnneethi^  the  superciliarj  riilj^es  with  another  line  drawn  at 
right  anj^les  into  the  niiddk  of  the  former  line.  If  the  condition  doe«  not  improve 
after  trephining  in  this  manner^  it  is  advisalde  to  i-tnnove  tbo  horns  and  thus  to 
lay  open  the  favities  at  their  base.  After  tlie  larvai"  have  Iteen  reeovered  from  the 
opened  cavitieB,  these  mnst  be  irri^ted  w4tb  a  flidil  noxious  to  CEstrus  larvE.  Ser- 
viceable  fluids  are:  benzin  dibited  with  water,  oil  of  tnrpentine,  3%  carl>olic  aeid, 
95%  ah^ohol,  lime  water,  etc.  None  of  these  fluids  will  kill  the  very  resistant  larvRj 
(Fischer),  but  they  will  cause  them  to  contract  strongly,  bo  that  they  will  leave 
their  places  of  attaehment  and  will  be  expelled  from  the  nose  by  strong  sneezing. 

This  treatment,  bowever,  ean  hardly  be  carried  out  wlien 
a  large  luimber  of  animals  of  a  herd  are  aifeeted  and  the 
operative  proeednre  will  then  perhaps  be  employed  only  on 
the  most  valuable  animals.  The  treatment  sometimes  does 
not  liave  the  desired  effect  and  mo?^t  animals,  especially  in 
the  presence  of  severe  cerebral  symptoms,  will,  according  to 
Zflrn,  remain  sick  and  will  succumb.  Speedy  killin,fi:  of  the 
animals  is  therefore  indicated  if  the  affection  is  violent,  if 
trepanation  cannot  be  carried  out,  or  if,  in  spite  of  trepanation, 
the  sjTtiptoms  do  not  ameliorate. 

The  insnfllation  into  the  nose  of  tobacco,  snufT,  helebonif*,  all  of  whicb  cause 
Bneezin^,  the  inhalation  of  irritatin)?  smoke,  irrigation  with  various  flnids  (aside 
from  those  already  named,  vinegar  or  salt  water),  is  frequently  recommended^ 
Considering  the  ^reat  resistance  of  the  larva?  and  their  place  of  location,  one  canno*^ 
expect  much  siiccesw  from  such  proeedureg. 

Prophylaxis  encounters  y^ty  ^eat  difficulties.  It  is  ad- 
visable to  destroy  the  larvae.  Sheep  flies  may  be  driven  out 
of  sheep  stables  temporarily  by  repeated  fumigations.  It  also 
appears  advisable  not  to  pasture  sheep  on  hot  summer  days 
in  such  locations  where  there  are  brushes  and  trees  and  to 
exterminate  brushes  from  slieep  pastures.  Local  conditions, 
however,  usually  proliibit  the  carrying  out  of  such  measures. 
It  is  therefore  recommended  to  apply,  in  places  where  sheep 
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flies  are  common,  ill  smelling  substances  to  the  neighborhood 
of  the  nares  of  the  sheep,  such  as  tar,  fetid  animal  oil,  hartshorn 
oil,  etc.  This  procedure,  however,  is  likewise  impracticable 
in  the  case  of  large  herds.  Under  these  conditions  it  is  ad- 
visable, in  such  neighborhoods  where  the  dangerous  flies  abound, 
to  keep  the  sheep  on  hot  summer  days  in  fumigated  barns  and 
to  allow  them  to  visit  the  dangerous  pastures  only  after  sunset 
or  at  night. 


Oestrus  Disease  in  Dogs.  Ed.  Sergent  and  E.  Sergent  (A.  P., 
1907,  392)  have  observed  in  Algeria,  in  such  parts  where  the  number 
of  sheep  is  small  compared  with  the  number  of  inhabitants,  that  sheep 
flies  deposit  their  ova  into  the  eyes,  lips  and  nose  of  shepherd  dogs 
and  of  the  shepherds  themselves,  particularly  if  they  eat  much  sheep's 
or  goat's  cheese.  The  disease  called  *'Thimmi''  in  the  vernacular 
manifests  itself  soon  after  the  deposit  of  the  ova,  after  three  to  ten 
days,  and  during  this  time  there  is  observed  burning  of  the  eyes,  dis- 
turbance of  vision,  swelling  of  the  conjunctivae,  lacrimation,  also  a 
serous  nasal  discharge,  rubbing  of  the  nose;  occasionally  symptoms 
of  pain  in  deglutition,  and  cough  depending  upon  affection  of  the 
pharynx  and  larynx.  In  the  conjunctivae  and  occasionally  in  vomited 
material  one  finds  the  very  small  white,  lively,  motile  larvae.  Recovery 
occurs  without  exception.  The  larvae  do  not  attain  full  development. 
Tobacco  smoke  has  proved  effective  in  keeping  sheep  flies  away  from  men 
and  shepherd  dogs. 

(b)    Pentastomum  Taenioides. 

Historical.  This  parasite  was  discovered  in  1763  by  Wrisberg; 
according  to  Ziirn,  however,  before  him  by  Chabert  (1757)  ;  its  life 
history  was  ascertained  by  Gurly,  particularly,  however,  by  Leuckart 
(1860). 

Occurrence.  The  adult  parasite  is  found  preferably  among 
the  dogs  of  butchers,  shepherds  and  hunters;  it  is  found  very 
rarely  among  other  dogs,  not  at  all  among  pet  house  dogs. 
The  frequency  of  occurrence  appears  to  be  very  variable  in 
different  parts  of  the  world. 

Among  630  dogs  examined  in  Alfort  with  reference  to  this  point  Colin  found 
the  parasite  among  sixty-four  (10.2%);  in  Toulouse  only  one  (3.3%)  out  of 
thirty  dogs  examined  showed  the  parasite;  in  Berlin  (Deffke)  thirteen  (6.5%) 
of  200  dogs;  in  Chemnitz  only  0.92%  of  326  dogs  examined  (Tempel,  Feuereissen). 

Aside  from  dogs  the  parasite  has  been  found  in  other  animals 
by  Chabert,  Sehwammel,  Leblanc,  Rose  in  the  nasal  cavity  of  the 
horse;  by  Qr^ve,  in  a  mule;  Rhind,  in  sheep;  Bruekraueller,  in  the 
goat;  Bremser,  Colin  and  Miram,  in  the  wolf;  and  by  Laudon,  in  man. 
Kulugin  found  1  to  2  mature  individuals  of  the  parasite  in  the  nasal 
cavity  of  calves  which  five  or  six  weeks  previously  had  taken  up  ten 
to  sixteen  larvae  with  the  food'  or  drinking  water. 
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Etiology.  Pentastomum  taenioides,  Roed  (Lingnatnia 
taenioidf^s,  Xeomaiiii)  l)eloo/]:s  to  tlie  Lingiuitnlidae  family  of 
the  AraeliDoidati  (Fig.  2);  the  body  of  the  iiarasite  is  tongue- 
or  laiieet-slmped,  wider  at  the  anterior  end,  and  gradually 
tapering  at  the  |)osterior  extremity.  The  external  cuticle  con- 
sists of  about  ninety  rin^s  and  the  marofins  of  the  body  are 
serrated  so  that  the  parasite  becomes  similar  to  a 
tapeworm.  The  mouth,  wltich  opens  at  the  anterior 
extremity,  is  surrounded  by  four  lH>ok-!ike  stump 
feet.  The  male  is  10  to  20  mm.;  the  female,  how- 
ever, is  8  to  10  cm.  long.  Tlie  ova  (Fig,  l\)  are  oval 
in  shape,  90  p.  b>ng  liy  70  ^  wide.  Sj)ecial  organs  of 
sense,  of  respiration  anil  circulation  are   absent. 

The  panisitea  grow  from  the  hirvae  designated  as 
Pentcistoinuin  dentieuhiluin  (Liugiaifula  dentieulata). 
Thcst^  develop  in  the  internal  organs  of  herbivora.  After  the 
killing  of  the  host  tin  y  get  into  the  nose  of  the  dog,  either 
(lireetly  or  through  the  pharynx,  or  so  that  the  ingested 
larvae  perforate  the  wall  of  tfie  stoiuaeh  and  iiiigrate  into 
the  longs,  bronehi  and  hnally  into  the  nose  (Gei-hieh). 
Ilerhivora  infect  tiietaselves  liy  the  ingestion  of  feed  whieh 
is  aceidently  eontaniinated  by  larvae.  The  latter  develop 
further  in  the  iiaHal  or  accessory  cavities  and  ma  tun*  in 
six  to  seven  weeks.  After  copulation  the  female  dtnelops 
up  to  one-half  niillon  ova  and  these  are  discharged  with 
the  nasal  see  ret  ion,  eontaminate  grass  or  feed  and  are  taken 
up  hy  herhivora^  hi  the  body  of  whieh  the  larvae  gradually 
ilevelop.  In  the  Tueaiitime  the  larvae  oeeasionally  appear 
to  wander,  getting  into  the  hings  and  hronehi,  from  whieh 
they  are  expelled  with  masses  of  secretion. 

p^Ji^omum  Anatomical  Changes,    The  i>arasite  is  geiier- 

ijieHioidcs.  all)'  fomnl  in  the  upiier  iJortion  of  the  median  nasal 
ducts  and  in  the  cells  of  the  ethmoid  bone.  It  is 
found  exceptionally  in  tlie  frontal  sinuses,  in  the  lower  portion 
of  the  nose  and  even  in  the  pharynx  (Oelle) ;  the  males  are  par- 
ticularly  liable  to  get  into  the  larynx  when  wandering  anil  hunt- 
ing for  the  female.  The  rinnd^er  of  parasites  varies  between 
one  to  eleven. 


At  the  site  where  the  parasites  are  adiierent  the  nasa' 
mucosa  is  usually  reddened^  swollen,  covercMl  with  an  abundant 
secretion  or  inliltrated  wdtli  small  liemorrhages.  Only  excep 
tionally  do  we  find  more  intense  inHammations  j  occasionally 
necrosis,  especially  in  the  cells  of  the  ethmoid  bone^  (Concern- 
ing the  changes  produced  in  the  internal  organs  by  the  larvae, 
see  diseases  of  tliese  organs.) 
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Sjrmptoms,     The  Pentastomum  taenioides  sometimes  does 
not  produce  any  syTttptoms  at  all;  it  (^uises,  however,  in  the 
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majority  of  cases,  a  chronic  nasal  catarrh  accompanied  by 
frequent  sneezing  (so-called  Pentastomum  coryza)  and  subse- 
quent profuse  discharge  from  the  nose.  The  animals  rub  their 
noses  on  the  ground  or  on  their  front  legs  or  use  their  paws 
to  rub  over  it.  The  nasal  discharge  is  mucopurulent  evidently 
mixed  with  blood  and  later  on  harbors  numer- 
ous double  contoured  ova,  each  of  which  con- 
tains an  embryo  (Fig.  3).  All  symptoms  are 
increased  after  running  and  sneezing;  shaking 
of  the  head,  rubbing  of  the  nose  may  appear  in 
the  form  of  paroxysms,  during  which  the  ani- 
mals may  expel  one  or  more  parasites  (Dumeril, 
Megnin).  The  olfactory  sense  is  often  intensely  ' 
impaired.  This  is  shown  by  the  fact  that  the  Fig.  3.  Ovum  of 
sick  animals  do  not  recognize  their  feed  with  nfo"id*es^°'Tc«)rdiTg 
the  sense  of  smell  and  take  it  only  if  held  to*^Leuckart. 
before  them. 

Sometimes  there  is  restlessness  and  excitement,  which  is 
particularly  noticeable  during  sleep,  when  the  animals,  which 
usually  snore,  sometimes  jump  up  and  sneeze  convulsively. 
While  awake  restlessness  is  shown  by  the  fact  that  the  patients 
are  irritable,  growl,  grind  their  teeth  when  approached,  hide 
occasionally,  also  cry  out,  turn  around  in  a  circle,  until  they 
fall  exhausted  to  the  floor  and  lie  there  motionless.  True 
maniacal  attacks,  as  in  rabies,  hardly  ever  occur. 

The  difficulties  in  respiration  may  become  so  severe  as  to 
lead  to  attacks  of  suffocation;  the  facial  expression  betrays 
great  anxiety,  the  eyes  are  staring,  foamy  fluid  flows  from 
the  mouth,  and  respiration  is  accompanied  by  whistling  and 
rattling  sounds.  Exceptionally  a  perforation  of  the  hard  palate 
may  occur. 

Course.  The  disease  always  takes  a  chronic  course.  The 
parasites  may  remain  in  the  nasal  ducts  as  long  as  fifteen 
months  (Colin),  but  are  finally  expelled.  Most  dogs  reco\er 
from  the  disease,  but  they  frequently  become  emaciated,  al- 
though finally  they  recover  completely.  Death  is  exceedingly 
rare  and  is  then  caused  by  the  extension  of  an  ethmoiditis  into 
the  meninges  or  by  parasites  getting  into  the  larjTix  and 
causing  death  by  suffocation  (Dick). 

In  horses  the  exceedingly  rare  affection  is  characterized  by  frequent  sneezinjsj, 
i^haking  of  the  head,  a  mucoid  or  mucopurulent  nasal  discharge  and  chronic  swelling 
of  the  submaxillary  glands. 

The  diagnosis  can  be  established  beyond  doubt  only  by 
the  discovery  of  the  parasites  or  their  ova.  Suspicion  of 
Pentastomum  invasion  is  however  justified  when  symptoms  of 
an  obstinate  chronic  catarrh  of  the  nasal  and  accessory  cavities 
are  observed,  particularly  in  butchers',  shepherds'  or  hunters' 


•Tasal  Catarrh  Caused  in  Rabbits  by  Coeeidia. 

dogs.  The  possibility  of  confounding  the  disease  with  rabies 
appears  quite  rouiote.  The  presence  or  absence  of  paralysis 
is  of  great  ditTerential  diagnostic  vahie;  the  presence  of 
Pentastomum  does,  of  course,  not  exclude  the  possibility  of 
rabies. 

Treatment  Therapeutic  interference  becomes  necessary 
only  in  the  presence  of  severe  symptoms.  Inhalations  of 
chloroform,  diUite  ammonia  or  benzine  and  instillations  of 
turpentine  do  not,  as  a  rule,  lead  to  satisfactory  results.  There 
is,  therefore,  nothing  left  when  interference  becomes  indicated 
but  to  trephine  the  frontal  sinuses  or  the  nasal  cavities  in 
order  to  remove  the  parasites  with  forceps  and  to  irrigate 
from  above  with  a  solution  of  creoUn  or  carbolic  acid. 


Literature.  CsokorO.Z.  f.  Ml.,  K.  R  T.,  1BS7,  1,— Clerladj,  TL  Jlj,.  1869,  73,— 
Kitt,  BakteripukiiTick,  1908,  152.— Leuclcart,  Ban  u.  Entw.  th  Peiitast.,  18ti0.— 
Neuiimiin,  Mttl.  j.aras.,  1892,  542.— v,  Edtz,  Cbl.  f.  Bakt,  1S93,  XII,  329.— Zurn, 
Thier.  Parasit.,  1882,  105. 


Other  Parasites  in  the  Kose.  Tn  southern  countries  horse  leeches 
(H*aeraopis  sanguisnga)  are  saoK'tiiiies  found  in  the  nose  of  the  horse. 
In  ihv  nasiil  and  iufra-orbital  ca%'ities  of  thirds  the  monostoiiuim  is 
very  rarely  foniid. — ^^Uireich  (Vet.,  181)6,  292)  found  parasitic  ova  in 
the  puruient  nasal  disehartre  of  a  yoiin^  ilo^  suffering  from  a  bronchial 
catarrtu  there  probably  identical  with  those  of  Trichosoma  aeropbihnii, 
found  hy  Creplin  in  the  trachea  and  bronchi  of  a  fox,  by  ^luller  in 
a  badger  and  by  Neumann  in  a  cat.  After  hdranasal  and  intratracheal 
injection  of  turpentine  and  oil  of  sesame,  the  disease  ended  in  recovery 
in  four  weeks. 
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(c)     Nasal  Catarrh  in  Babbits  Caused  by  Coccidia.    Bbinitis 
coccidiosa  cuniculoruin. 

{Psvrospennitr,  or  Gregaritue  Blurntis  [Zurn]/) 

After  the  invasion  of  the  nose  of  a  rabhit  Ijy  eoceidia, 
there  occurs  an  intense  iuflamiiiation.  The  aflfeetion  occnrs 
enzootically  and  usually  spreads  to  the  other  mucosae  of  the 
head. 

HistorioaL  All  enzootic  nasal  catarrhs  in  rabbits  were  formerly 
known  under  tlie  collective  name  of  mahgnant  eoryza  ('*mahgnant 
snuffles'*),  but  they  were  all  ebissified  as  eoecidial  rhinitis  after  Ziirn 
had  demonstrated  the  preseiR*e  of  eoecidia.  Further  oliserv' actions, 
however,  have  shown  that  not  all  of  those  affections  properly  belong 
to  eoecidial  rhinitis  (see  page  15). 

Etiology.  The  invasion  hy  eoceidia  (according  to  Railliet, 
C.    perforans;    however,    according    to    Martin,    Eimeria    s. 
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Coccidium  cuniculi)  probably  occurs  in  the  same  manner  as 
does  the  infection  by  pathogenic  bacteria  which  cause  contagious 
rhinitis  (see  page  15).  Dampness  of  the  bins  and  the  straw 
appears  to  be  favorable  to  the  appearance  and  spread  of  the 
disease.  Young  animals  preferably  are  susceptible  to  the 
disease;  older  animals  are  usually  affected  slightly  and  tem- 
porarily. 

Ssonptoms.  The  clinical  picture  of  the  disease  is  very 
similar  to  that  of  contagious  rfiinitis  (see  page  16).  There 
is  at  first  moisture  around  the  nares  and  a  scanty  mucous 
secretion.  At  the  same  time  there  is  sneezing  and  sniflSng  and 
the  animals  sometimes  rub  their  noses  with  their  front  feet. 
There  is  slight  fever  and  accelerated  respiration.  The  sick 
animals  are  at  first  fairly  lively  and  their  appetite  is  good ;  but 
after  a  few  days  they  become  listless;  they  frequently  grind 
their  teeth  and  there  is  complete  lack  of  appetite.  In  the  mean- 
time, the  nasal  discharge  has  become  more  profuse  and  the 
respiration  becomes  more  and  more  difficult.  Frequently, 
symptoms  of  conjunctivitis  and  stomatitis  set  in. 

In  those  cases  where  the  coccidia  have  invaded  the  middle 
ear  from  the  pharynx,  one  sees  oblique  position  of  the  head, 
staggering  and  rolling  in  consequence  of  the  involvement  of 
the  semicircular  canals ;  these  disturbances  may  at  first  be  only 
transitory,  but  become  permanent  later  on.  More  intense  ex- 
ternal irritation  may  bring  about  convulsions.  Later  on  there 
is  profuse  diarrhea,  rapid  emaciation,  and  finally  death  follows. 

Diagnosis.  Coccidial  rhinitis  can  be  diagnosed  after  the 
microscopic  detection  of  coccidia,  which  are  always  found  in 
enormous  numbers  in  the  nasal  secretions  or  in  the  conjunctivae. 
In  this  manner  the  affection  can  also  be  differentiated  from 
bacterial  contagious  rhinitis.  In  mange  of  the  ears  catarrhal 
symptoms  of  the  mucosae  of  the  head  are  absent. 

Treatment.  Local  pathologic  conditions  may  be  treated 
by  irrigation  or  applications  of  a  3  per  cent  boracic  acid  or 
a  1^  to  1  per  cent  solution  of  sulphate  of  zinc  or  copper  sulphate, 
or  of  a  1  per  cent  solution  of  creolin.  Braun  recommends  in 
addition  the  internal  administration  of  flores  sulphuris  with 
finely  powdered  sulphate  of  sodium  in  knife-point  doses. 

The  prophylaxis  is  based  upon  the  same  principles  as  in 
bacterial  contagious  rhinitis  (see  page  17).  Young  animals 
should  always  be  separated  from  the  older  ones  as  early  as 
possible. 

Literature.  Braun,  Kaninchenkrkht.,  1907,  50. — ^Martin,  Rev.  v6t.,  1909,  278. — 
BailUet,  Zool.  m^d.,  1895,  141.— Zurn,  D.  Z.  f.  Tm.,  1878,  I,  24.— Vortr.  f.  Tzte, 
1878,  I,  2  PL 
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10*   Catarrh  of  the  Maxillary  Sinus.    Catarrhus  antri  Highmori. 

Inflanntiation  of  the  mucosa  of  the  autriuu  of  Iliglimore, 
mostly  cliroiiic  and  catarrhal  in  Hiaracti*i\  usually  leads  to  the 
accuiunlation  of  a  luueopurideut  exudate  in  the  cavity  of  the 
superior  niaxijlarv  bone,  (Empyema  sinus  niaxillaris  sive 
antri  Highmori,) 

Occurrence.  Catarrli  of  the  antrum  of  Hi^erhmore  is  ob- 
served eoiiiparatively  frequently  in  liorses,  rarely  anmn,2:  other 
animals.    Horses  are  generally  affected  when  adva?iced  in  years. 

Among  the  Prussian  army  horses  <Inriti>;  1899-190*5^  0.20v  of  the*  total  number 
sufft^red  from  this  affe^'tioiu  and  t'Oitn>an'd  with  disea.^es  of  the  respiratory  tract, 
affections  of  the  antrum  were  equal  to  2%  of  the  former* 

Etiology.  The  disease  rarely  occurs  as  a  primary  affection, 
as  after  violent  traumatie  insults  to  the  maxillary  sinus*  It 
is  generally  secondary  to  an  extemlin^  nasal  catarrh  (see  page 
3),  wliicli  spreads  to  the  inueosa  of  the  luaxiilary  sinus  which 
is  continuous  with  that  of  the  middle  nasal  space  through 
a  slit'like  opening.  Diseases  of  the  teeth  and  alveoli  are  like- 
wise frequently  tlie  primary  cause  of  the  affection,  yet  often 
the  teeth  themselves  do  not  show  any  affection  when  inspected 
through  the  buccal  cavity  (Imminger),  Caries  of  the  teeth 
and  alveolar  inflammations,  which  are  frequently  found  in 
horses  and  oecasionally  in  cattle  and  <logs,  often  lead  to  a 
spread  of  the  inflammatory  process  into  the  mucosa  of  the 
maxillary  sinos  or  to  an  invasion  by  particles  of  feed. 

In  some  infectious  diseases  there  may  also  occur  a  catarrh 
of  the  antrum,  as  for  instance  in  glanders,  malignant  catarrhal 
fever,  infef*tious  rhinitis  of  hogs  (sec  juige  11)  atid  of  ralthits 
(see  page  l;j),  in  coc^cidia  rhinitis  (see  page  28).  Neoplasms 
(polyps,  sarcomata,  carcinomata,  cysts)  may  also  be  causative 
factors,  exceptionally  botryomycosis  or  eehinococcus. 

Anatomical  Changes.  In  the  beginning  of  the  affection 
there  is  noticeable  only  a  more  or  less  uniform  or  mottled 
redness  and  swelling  of  the  mucosa,  whicii  later  on  1  becomes 
uneven,  nodular,  as  if  studded  with  millet  seeds,  and  which 
also  exliibits  larger  gelatinous  nodules  on  sausagedike  ridges. 
If  tlie  disease  has  lasted  for  a  long  time,  wart-like  formations 
aj>pear  on  the  surface  of  the  indurated  inncosa  (F.  Miiller). 
The  cavity  of  the  maxilla  contains  a  discharge  which  is  usually 
purulent,  occasionally  fetid,  and  whicIi  may  he  mixed  with 
parti(des  of  food;  more  rarely  the  exudate  is  serous  (empyema, 
hydrops  antri  highmori  sive  sinus  niaxillaris);  the  walls  may 
be  covered  ^v\ih  fungi  (Nielsen  found  the  inyeeliuni  of  niucor 
spinosus).     If  the  opening  has  become  closed  the  cavity  is 
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found  completely  filled  with  secretory  masses.  The  anterior 
wall  is  thin  and  protruding.  The  wall  separating  the  large 
from  the  small  sinus  in  the  horse  may  disappear  completely. 
If  the  catarrh  depends  on  a  primary  disease  of  the  teeth,  one 
generally  finds,  at  the  inner  wall  of  the  cavity,  denuded  rough 
bone,  or  one  can  feel  the  passive  motility  of  a  tooth  through 
masses  of  granulation  tissue. 

Ssonptoms.  In  the  horse  the  disease  usually  begins  with 
the  mild  symptoms  of  a  chronic  unilateral  nasal  catarrh.  There 
is  at  first  a  mucoid,  then  a  mucopurulent,  finally  a  purulent 
unilateral  nasal  secretion,  which,  in  the  course  of  time,  macerates 
the  upper  lip  (white  streak!).  The  amount  of  secretion  varies 
a  good  deal;  it  is  usually  increased  after  work  and  larger 
amounts  may  be  voided  on  depressing  the  head,  but  the  dis- 
charge may  also  cease  entirely  for  a  time.  The  nasal  mucosa 
appears  somewhat  reddened. 

An  increased  tenderness  of  the  bony  wall  of  the  sinus 
can  usually  be  demonstrated.  In  severe  cases  increased  sensi- 
tiveness of  the  infra-orbital  nerves  may  be  present. 

Dullness  on  percussion  can  be  shown  only  rarely,  i.  e.,  when 
the  catarrhal  secretion  or  a  tumor  fills  out  a  portion  of  the 
sinus  situated  above  the  facial  ridge,  or  if  a  tumor  is  connected 
with  the  external  wall,  or  if  the  mucosa  is  considerably  thickened. 
In  case  of  a  partial  thinning  out  of  the  bony  wall  by  malignant 
tumors,  the  percussion  sound  may  on  the  contrary  be  louder 
and  deeper,  because  the  thinner  bone  plate  produces  more  ex- 
tensive vibrations. 

The  percussion  sound  of  the  maxillary  sinus  is  solely  produced  by  the  vibrations 
of  the  fairly  elastic  bone  plate  and  is  therefore  duller  only  in  those  exceptional 
cases  in  which  the  vibrations  are  interfered  with  either  by  a  high  level  of  fluid 
or  by  a  considerable  increase  in  the  thickness  of  the  wall. 

Changes  in  shape  are  quite  rare.  They  can  at  first  only 
be  seen  by  a  close  comparison  of  the  two  sides  of  the  face. 
Later  on  the  deformities  attain  such  a  high  degree  that  the 
disfiguration  can  already  be  observed  at  a  distance.  One  can 
then  usually  also  demonstrate  that  the  bone  is  thinner  and 
that  it  can  be  pressed  in.  Fluctuation  can  be  shown  in  very 
advanced  cases,  and  in  these  the  respiration  may  be  difficult 
and  blowing. 

The  submaxillary  lymph  glands  of  the  affected  side  become 
swollen  in  the  course  of  time  and  are  changed  to  tough  hard 
nodules,  which  are  not  very  painful  or  not  sensitive  at  all 
and  not  adherent  eithef  to  the  skin  or  to  the  bone. 

In  cattle  one  usually  observes  unilateral  mucoid  or  muco- 
purulent, sometimes  bloody,  nasal  discharges,  occasionally 
mixed  with  masses  of  fibrin.  The  infra-orbital  region  is  tender 
to  pressure.     Here  there  may  occasionally  be  dullness  and 
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perhaps  a  protrusion  of  the  walL  A  fairly  cliaraeteristic 
symptom  is  frequent  blowing  with  viohnit  movements  of  the 
head  and  the  expnision  of  mueopnrnlent  masses^  from  tlie  nares. 
The  respiration  is  snoring  and  accelerated,  but  it  becomes 
normal  again  after  the  removal  of  the  masses  of  secretion 
from  the  nasal  cavities,  which  have  accumulated  there  from 
the  sinus. 

Dogs  frequently  shake  their  heads  and  rub  their  noses 
with  tlieir  front  feet.  There  is  also  a  unilateral  seropnrulent 
or  mncopurnlent  nasal  discharge,  which  may  be  mixed  with 
blood  and  may  be  fetid*  In  the  further  course  the  respiration 
is  blowing,  due  to  constriction  of  the  nasal  eanab  This  dis- 
appears after  opening  the  bnceal  cavity  or  after  closing  the 
affected  side  of  the  no.se.  Simultaneously  with  the  appearance 
of  respiratory  difhcnlties,  or  before  these  occur,  a  swelling 
of  the  infra-orhital  region  becomes  noticeable;  it  is  tender  to 
pressure,  liot  and  later  on  fluetuating.  If  Huctuation  has  oc- 
curred, spontaneous  rupture  takes  place  with  a  diminution  of 
the  pressure  symptoms  which  nuiy  have  existed.  The  opening 
in  the  skin  closes  within  a  short  time,  but  a  new  rupture  occurs 
within  one  to  two  weeks  and  a  fistula  then  persists  (Hobday). 

Conrse.    With  the  exception  of  those  cases  of  catarrh  of 

the  antrum  of  Ilighmore  which  are  a  part  of  the  clinical  mani- 
festations of  contagious  rhinitis  (see  pages  11,  15),  the  affection 
usually  comes  on  very  slowly  and  it  often  takes  months  before 
it  is  fully  developed.  Even  after  the  development  of  a  grave 
condition  the  patients  remain  alive  for  months  and  are  able 
to  work.  Later  on,  however,  perhaps  only  after  years,  severe 
disturbances  develop,  especially  respiratory  difficulty,  a  kind 
of  dumb-staggers,  and  sjTnptoms  of  meningitis  if  the  process 
has  invaded  the  frontal  and  etinnoidal  sinuses.  In  horses,  the 
innammation  frerpiently  spreads  to  the  mucosa  of  the  lacrimal 
duct  (Plosz),  and  lacrimatiou  and  possibly  conjunctivitis  occur. 
The  exudate  may  also  break  through  an  alveolar  space  and  so 
lead  to  the  formation  of  a  fistulous  tract.  Bone  necrosis  may 
finally  be  observed.  Especially  in  horses  eases  are  often  mild 
and  may  recover  spontaneously  (F.  Miiller,  authors'  observa- 
tion). 

Tlie  diagnosis  is  based  upon  the  presence  of  a  unilateral 
nasal  secretion,  unilateral  swelling  of  the  glands  and  the 
generally  existing  tenderness  of  the  outer  wall  of  the  sinus. 
A  diagnosis  can  generally  be  made  even  if  a  deformity  is  not 
yet  present.  For  the  exclusion  of  glanders,  trephining,  the 
mallein  test  or  other  inimuno-diagnostrc  tests  may  be  necessary. 
After  opening  the  sinus,  it  is  possible  to^  ascertain  whether 
a  simple  catarrh  is  present  or  whether  it  is  secondary  to 
another  primary  affection.  Very  fetid  pus  creates  a  suspicion 
of  caries.     If  the  latter  is  present  one  can  generally  detect 
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rough  bone  on  the  internal  wall  of  the  sinus  or  a  corresponding 
passively  movable  molar.  Tumors  are  palpable  and  frequently 
protrude  through  the  wound.  One  of  the  authors'  case,  how- 
ever proved  that  a  diagnosis  by  the  aid  of  trephining  of  a  non- 
glanderous  catarrh  of  the  sinus  could  not  remove  the  suspicion 
of  simultaneously  existing  nasal  glanders.  Mucoid  degeneration 
of  the  bones  of  the  face  is  distinguished  from  catarrh  of  the 
sinus  by  a  relatively  rapid  occurrence  of  respiratory  difficulties, 
marked  deformity  and  softening  of  the  superior  maxilla; 
rachitis  and  osteomalacia  by  the  fact  that  the  changes  are  seen 
on  both  sides  of  the  face  and  are  not  confined  to  the  region 
of  the  antnmi  of  Highmore. 

Treatment.  If  catarrh  of  the  antrum  of  Highmore  has 
developed  in  connection  with  rhinitis,  expectative  procedures 
appear  indicated  for  one  to  two  weeks,  since  such  cases  fre- 
quently recover  spontaneously.  Otherwise  trephining  of  the 
affected  cavity  followed  by  evacuation  of  the  accumulated 
secretion  and  local  treatment  of  the  inflamed  mucosa  by  ener- 
getic and  repeated  irrigation  leads  to  recovery.  Bad  teeth 
must  be  removed.  A  number  of  disinfectant  and  astringent 
solutions  may  be  used  for  irrigating  the  cavity;  for  instance, 
a  2  to  3  per  cent  solution  of  creolin  or  carbolic  acid;  1:1000 
corrosive  sublimate,  1  per  cent  solution  of  alum,  tannic  acid 
and  sulphate  of  iron;  0.1  per  cent  solution  of  silver  nitrate. 
The  irrigations  have  to  be  continued  until  the  opening  of  the 
antrum  is  free  and  until  no  more  pathologic  secretion  is  pro- 
duced. Appropriate  treatment  as  indicated  in  simple  catarrh 
always  leads  to  complete  recovery. 

Literature.  Hobday,  V.  J.,  1905,  137. — Imminger,  Verh.  deutsch.  Naturf.,  u. 
Aerzte,  1906. — Lange,  B.  &  W.,  1906,  193.— Morkeberg,  Maanedsskr.,  1907,  XIX, 
92.— Muller,  Monh.,  1907,  XVIII,  481.— Ries,  Rec,  1899,  350.— Williams,  Amer. 
V.  B.,  1906,  185. 


Myxoid  Degeneration  of  the  Turbinated  Bones  and  of  the  Fa- 
cial Bones  in  the  Horse.  Foals  sometimes  develop  a  peculiar  morbid 
process  which  leads  to  a  myxoid  degeneration  of  the  turbinated  and 
neighboring  bones.  The  affection  was  first  observed  by  Sand;  similar 
cases  have  since  been  described  by  Deupser,  Hiitzen,  Nielsen,  Frohner 
and  Johne. 

The  cause  of  the  pathologic  process  is  unknown.  The  disease  has 
been  observed  only  in  foals  and  is  characterized  by  a  comparatively 
rapid  development. 

The  first  symptom  is  a  nasal  discharge  which  is  mucopurulent 
or  purulent,  and  which  becomes  more  intense  after  a  variable  period 
of  time.  Simultaneously  or  somewhat  later,  especially  during  exercise, 
there  is  difficulty  in  respiration  accompanied  by  a  snoring  sound,  and 
these  symptoms  increase  in  intensity  and  become  continuous.  One 
observes  also  early  a  unilateral  protrusion  of  the  facial  bones,  especially 
of  the  superior  maxilla;  the  swelling  progresses  rapidly  and  involves 
either  the  frontal  or  the  masseter  region.     The  swelling  which  is  at 
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first  of  bony  hardness  later  on  becomes  soft  in  the  region  of  the 
greatest  prominence,  and  subsequently  in  other  places;  finally  there 
is  distinct  fluctuation.  The  laryngeal  glands  are  always  enlarged  but 
not  painful.  Left  to  itself  the  affection  generally  leads  to  suffocation 
of  the  emaciated  animals. 

The  disease  does  not  always  develop  so  rapidly,  but  after  a  few  weeks 
it  may  be  observed  in  an  advanced  stage.  Sand  saw  the  affection  in  a  six-year-old 
gelding  which  had  already  snored  some  when  a  foal,  but  which  manifested  difficult 
respiration  and  swelling  of  the  region  of  the  antrum  of  Highmore  only  in  its  sixth 
year  of  life. 

When  the  prominent  region  is  incised  or  sawed  into,  a  considerable 
amount  of  slimy  serous  fluid  is  discharged,  mixed  with  yellow  fibrin-like 
coagula.  The  antrum  is  considerably  enlarged,  the  partition  walls 
have  disappeared  and  have  been  changed  into  a  friable  tissue.  The 
internal  surface  of  the  cavity  is  covered  with  a  soft  gelatinous  material 
which  here  and  there  contains  sacs  filled  with  mucus.  The  turbinated 
bones  may  likewise  be  enlarged  and  the  nasal  passages  may  be  closed 
completely. 

Microscopic  examination  shows  that  the  major  part  of  the  bone  has  been 
changed  into  myxoid  tissue  and  that  lacunar  absorption  has  taken  place.  In  the 
neighborhood  one  sees  an  active  new  formation  of  bone. 

The  treatment  consists  in  timely  trepanation  followed  by  disin- 
fectant irrigations.    This  procedure  usually  leads  to  permanent  recovery. 

Literature.     Frohner,  Monh.,  1897,  VIII,  514.— Sand,  ibid.,  1893,  IV,  193. 


Inflammation  of  the  Cella  Infraorbitalis  in  Fowls.  This  affection 
generally  occurs  in  the  course  of  diphtheria  and  of  contagious  nasal 
catarrh,  exceptionally  in  consequence  of  the  presence  of  parasites 
(monostoma)  ;  it  leads  to  the  formation  of  a  hot,  tender  swelling  in 
the  infraorbital  region  (socalled  swollen  face  of  chickens) .  If  pressure 
is  made  upon  this  swelling  a  mucopurulent  exudate  is  discharged 
from  the  nasal  opening  of  the  same  side.  Splitting  of  the  swelling 
in  the  long  axis  of  the  head,  followed  by  irrigation,  usually  leads  to 
recovery  unless  the  primary  affection  takes  an  unfavorable  course. 


11.    Catarrh  of  the  Frontal  Sinus.    Catarrhus  sinus  frontalis. 

Under  the  name  of  catarrh  of  the  frontal  sinus  are  desig- 
nated more  or  less  deeply  penetrating,  generally  chronic,  in- 
flammatory processes  in  the  mucosa  of  the  frontal  sinuses 
which  lead  to  the  formation  of  mucopurulent  masses  of  exudate 
(empyema  sinus  frontalis). 

Occurrence.  Catarrh  of  the  frontal  sinus  occurs  only  rarely 
in  horses  and  dogs,  more  frequently  in  cattle.  Railliet  saw 
one  case  in  a  sheep. 

Etiology.  Traumatic  insults  causing  a  hemorrhage  into 
the  frontal  sinus  or  a  rupture  or  a  fracture  of  the  bony  wall 
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of  the  frontal  sinus  or  a  fracture  of  the  horn  in  cattle,  usually 
play  an  etiologic  role.  An  improper  frontal  yoke  may  be  the 
cause  of  the  disease.  Joest  described  a  case  in  a  dog  in  which 
a  plug  of  cotton  was  left  in  the  frontal  sinus  after  trepanation, 
and  caused  a  purulent  catarrh.  In  a  certain  number  of  cases 
catarrh  of  the  frontal  sinus  developed  secondarily  as  a  sequel 
to  catarrh  of  the  maxillary  antrum  (in  horses  and  possibly 
also  in  dogs),  or  as  a  sequel  to  malignant  catarrhal  fever  and 
finally  in  consequence  of  neoplasms  in  the  frontal  cavities. 

Sjrmptoms.  Corresponding  with  the  usually  unilateral 
affection  we  often  see  a  unilateral,  sometimes  fetid  nasal  dis- 
charge, particularly  after  blowing  or  after  an  attack  of  cough 
brought  on  artificially,  or  after  the  animal  has  lowered  its  head. 
The  discharge  is  often  profuse  and  is  partly  licked  up  by  the 
animals.  The  first  symptom  in  cattle  may  be  epistaxis,  which 
is  later  on  followed  by  other  symptoms.  Firm  pressure  upon 
the  frontal  bone,  or  percussion  of  the  frontal  region  or  of 
the  base  of  the  horns  causes  pain ;  occasionally  one  may  elicit 
dullness  on  percussion  on  either  one  or  both  sides.  Cattle  hold 
the  head  obliquely  in  unilateral  affection  and  lower  it  in  bilateral 
disease.  There  may  be  unilateral  or  bilateral  conjunctivitis 
with  edema  of  the  upper  eyelids.  In  severe  cases,  particularly 
in  cattle,  there  may  be  unconsciousness  due  either  to  dull  pain 
in  the  frontal  region  (Moussu)  or  to  pressure  upon  the  brain 
in  consequence  of  bulging  of  the  internal  bone  plate  into  the 
cranial  cavity.  In  the  latter  case,  exceptionally  also  under 
other  conditions,  one  may  see  the  clinical  picture  of  meningitis 
or  of  epileptiform  attacks.  Railliet  saw  in  a  sheep  the  s)mp- 
toms  of  gid. 

Diagnosis.  The  disease  is  easily  diagnosed  on  the  basis 
of  the  symptoms  described,  the  most  important  of  which  are 
tenderness  to  pressure  of  the  frontal  region  and  of  the  base 
of  the  horns,  elevation  of  temperature  in  these  regions  and 
nasal  discharge. 

Treatment.  Trepanation  of  the  frontal  sinuses  is  the  only 
proper  treatment.  Imminger,  however,  brought  about  recovery 
in  horses  by  energetic  irrigation  by  way  of  the  trephined  antrum 
of  Highmore. 

Monssu  proposes  that  in  cattle  under  three  years  of  age,  where  the  cavities 
at  the  base  of  the  horns  are  not  yet  well  developed  and  where  the  lower  portion 
of  the  frontal  sinuses  do  not  much  bulge,  trepanation  should  be  made  in  the  upper 
portion  of  the  frontal  sinuses  in  the  middle  between  the  median  line  and  the  horn 
pegs.  In  older  animals  the  core  of  the  horn  cavity  should  be  opened  1  to  2  cm.  out- 
sit of  the  core  of  the  horn  ring  and  also  the  lower  portion  of  the  frontal  sinus, 
direetlj  over  the  superciliary  ridge,  in  the  middle  of  the  affected  half  of  the  front. 
Irrigation  should  be  performed  with  lukewarm  disinfectant  and  astringent  solutions. 
Trepanation  in  dogs  has  been  described  in  detail  by  Weis  &  Parascandolo. 

Llteratnre.  Imminger,  W.  f.  Tk.,  1908,  1.— Weis  &  Parascandolo,  D.  t.  W., 
1903,  17.— Morkeberg,  Maanedsskr.,  1907,  XIX,  92.— Railliet,  Rec,  1881,  398.— 
(Compare  also  literature  on  catarrh  of  the  antrum  of  Highmore.) 
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12*  Catarrh  of  the  Guttural  Pouch,    Catarrhus  sacci  aerophori 

Catarrh  of  the  guttural  pouch  is  a  collective  uame  for 
acute,  or  more  cominouly  cliroiiic  iuHamraatioiis  of  the  mucosa 
of  the  t^ittural  pouch,  which  lead  to  au  accuraulatiou  of  masses 
of  secretion   (einpyema  sacci  aeropliori). 

Etiology.  Catarrh  of  the  |2:uttura!  poucli  is  due  only  veiy 
exceptionally  to  traumatic  insults  (penetration  of  a  ball  or  a 
splinter  of  the  fractured  lingual  bone)  or  to  the  penetration  of 
foreign  bodies  or  particles  of  feed  from  the  pharynx.  Whether 
the  moulds  found  by  some  authors  in  the  guttural  iiouch  were 
the  primary  cause  of  the  disease  is  still  an  opeii  question. 
Catarrh  of  the  guttural  pouch  is  as  a  rule  a  secondary  affection 
due  to  catarrhal  or  more  deeply  penetrating  inflammatory  proc- 
esses of  the  deeper  portions  of  the  nose  or  of  the  pharynx,  the 
process  spreading  along  the  Eustachian  tube.  Exceptionally 
severe  infianiination  of  the  neighboring  soft  parts  (parotid 
gland,  retropharjnigeal  glands)  may  stand  in  au  etiologic  rela- 
tion to  catarrh  of  the  guttural  pouch.  The  latter  affection  is 
only  rarely  a  part  of  the  clinical  picture  of  glanders. 

Anatomical  Changes,    The  mucosa  is  sometimes  reddened, 
also  covered  with  ulcers;  if  the  case  has  been  long  standing, 
it  is  thickened  and  uneven;  frequently  mould  colonies  are  found 
to    have    developed.     The   guttural    pouch   contains    tenacious 
muco-purulent,  occasionally  putrid  masses  in  varying  amounts, 
which  after  desiccation  are  caseous  or  more  firm  (concrementi 
sacci   aerophori)    and   which   have   wrongly   been   called  chon-, 
droids  or  gutturoliths.      The  cavity  either  contains  one  large] 
mass  of  this  type  or  a  number  of  them  (up  to  200).    Owing  toj 
decomposition  of  the  secretion  there  nuiy  be  a  collection  of  gas 
(meteorisms     sacci     aerophori)  ^     exceptionally     the     gtittural 
pouch  may  be  filled  with  a  serous  fluid   (hydrops  sacci  aero- 
phori). 

Sjrmptoms.  The  clinical  picture  of  catarrh  of  the  guttural 
pouch,  particularly  in  the  early  stage,  is  in  part  similar  to  that 
of  catarrh  of  tlie  antrum  of  Higlimore.  There  is  a  unilateral 
mucopurulent  or  purely  purulent  nasal  discharge,  and  a 
gradually  increasing,  not  painful,  swelling  of  the  submaxillary 
l}Tiipb  glands  on  the  affected  side.  As  the  nmsses  of  secretion 
increase,  however,  the  afTected  guttural  pouch  becomes  en- 
larged in  the  course  of  tinie,  ami  a  protrusion  in  the  par- 
otid region  becomes  visible.  The  swelling  is  usually  unilat- 
eral and  may  reach  a  variable  size;  it  completeh'  obliterates  the 
depression  back  of  the  inferior  maxilla,  indeed  a  f»rotmsion 
may  be  seen  here  (see  Fig.  4).  The  latter  is  usually  soft  and 
doughy  in  consistency  and  can  be  made  smaller  by  pressing  and 
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loieading,  while  tho  discliarge  from  the  nose  increases.  The 
peruussion  soond  is  dull  either  over  the  whole  of  the  parotid 
region  or  only  over  its  inferior  portion.  If  mnch  gas  has  been 
formed  tlie  parotid  region  has  an  elastic,  tense  consistency  and 
the  percussion  sound  may  be  partly  tjanpanitic.  The  rhino- 
laryngoscope  shows  in  severe  cases  a  protrusion  towards  the 
buecai  cavity,  variable  in  size,  situated  laterally  to  or  in  front 
of  the  arythenoid  cartileges. 

In  a  horse  with  catarrh  of  the  guttural  pouch  and  perforatioti  of  the  itietnbrane 
tyuipani  of  the  ear  of  the  same  si«lo  Ihirante  noticed  a  nducopunilent  discharge 
from  this  ear  which  could  be  brought  ahout  at  will  hy  preasure  on  the  diseased 
■ir  Bac 

The  enlarged  guttural  pouch  pushes  aside  and  compresses 
the  neighboring  organs.  It  may  particularly  press  the  arythe- 
noid cartilage  tip- 
ward  or  inward  and 
in  this  manner 
cause  laryngeal 
whistling,  Pressure 
may  increase  to 
such  an  extent 
and  may  bring 
about  such  a  degree 
of  Rtenosis  of  the 
larynx  that  attacks 
of  suffocation  m  a  y 
come  on  even  at 
rest,  especially  if 
the  amount  of  air  in 
the  guttural  pouch 
becomes  tempora- 
rily  increased.  The 
swelling  also  press- 
es the  wall  of  the 
pharynx    inward 

and  in  this  manner  pig^  4^  Catarrh  and  mpteoriflm  of  the  (7iitturat  pouch  of 
produces    difficulties  the  borne,     Inteni*e  swelHug  of  the  parotid  region, 

in  deglutition. 

7    '    M<e  saw  in  one  case  paralysis  of  the  pharjmx  due  to  a 

fig  of  the  inflammatory  process  along  the  neighboring 

nerve  trunks.     In  case  of  ulceration,  unilateral  epistaxis,  and 

aft*»r  erosion  of  neighboring  larger  vessels  fatal  hemorrhage 

may  occur.     Difficulties  in  deglutition  may  cause   aspiration 

Lpneumonia  and  pulmonary  gangrene.     Such  complications  as 

'yill  often  occur  after  a  longer  duration  of  the  affection  make 

it  one  of  serious  importance. 

Treatment,     Recent  cases  can  be  cured  I>y  opening  of  the 
guttural  pouch  followed  by  repeated  irrigation.     If,  however, 
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the  enlargement  of  the  guttural  pouch  is  already  quite  consid- 
erable, and  if  the  sac  has  become  adherent  to  neighboring 
structures,  the  prognosis  as  to  recovery  is  very  bad.  Irrigation 
of  the  guttural  pouch  with  a  Guenther  catheter  is  not  advisable 
on  account  of  the  danger  of  aspiration. 

Literature.  Cadiot,  Bull.,  1895,  219.— Johne  &  Uhlrich,  S.  B.,  1831,  56.— 
Montana,  Bev.  v4t.,  1897,  397.— Schlampp,  W.  f.  Tk.,  1884,  21.— Savarese,  Clin, 
vet.,  1889,  309.— Thomassen,  Ann.,  1891,  121. 


Bloating  of  the  Guttural  Pouch.  (Tympanitis  s.  meteorismus  sacci 
aerophori.)  Bloating  of  the  guttural  pouch  (meteorismus  idiopathieus) 
is  sometimes  seen  in  foals  as  a  primary  affection.  The  cause  of  it  is 
probably  paralysis  of  the  muscles  of  the  Eustachian  tube,  in  consequence 
of  which  active  dilatation  ceases,  which  causes  the  expulsion  of  air  (Ger- 
lach,  Dieckerhoff ,  Peter) .  Exceptionally  bloating  of  the  guttural  pouch 
may  be  due  to  congenital  anomalies  (the  presence  of  folds  of  mucosa 
which  close  like  valves  [Niebuhr,  Thomassen]).  The  affection  occurs 
secondarily  in  consequence  of  chronic  catarrh  of  the  guttural  pouch 
(meteorismus  symptomaticus). 

The  symptoms  are  a  puffy,  elastic  swelling  in  the  region  of  the 
parotid  (Fig.  4)  which  may  be  unilateral  or  bilateral;  on  percussion 
a  tympanitic  sound  is  elicited ;  the  swelling  may  decrease  upon  pressure 
and  a  peculiar  noise  may  then  become  audible.  Cases  are  also  observed 
in  which  the  swelling  is  only  found  in  the  pharynx.  DiflSculty  in 
respiration  is  always  observed,  diflSculty  in  deglutition  occasionally. 
In  very  serious  cases  pressure  upon  the  bloated  guttural  pouch  produces 
whistling  or  roaring  sound  during  respiration.  Nasal  discharge  or 
swelling  of  lymphatics  are  absent  in  idiopathic  bloating  of  the  guttural 
pouch. 

The  treatment  consists  in  opening  the  guttural  pouch,  if  necessary 
also  in  artificial  dilatation  of  the  tubal  opening,  and  irrigation. 

Literature.     Cad6ac,  Journ.  v6t.,  1908,  680.— Degive,  Ann.,  1900,  20. — Penberthy, 
J.  of  comp.  Path.,  1894,  174.— Peter,  B.  t.  W.,  1903,  618. 


Section  II. 
DISEASES  OF  THE  LARYNX. 

1.    Catarrh  of  the  Lar3nix.    Catarrhus  larjoigis. 

{Laryngitis  catarrhalis,  Angina.) 

Catarrh  of  the  larynx  develops,  at  least  in  its  acute  form, 
as  a  superficial  inflammation  of  the  laryngeal  mucosa  in  con- 
nection with  catarrh  of  the  trachea  (tracheal-laryngeal  catarrh) ; 
also  in  connection  with  catarrh  of  the  pharynx  (catarrh  of  the 
upper  respiratory  passages).  These  affections  may  be  con- 
sidered under  the  head  of  laryngitis  because  the  symptoms 
of  the  latter  stand  in  the  foreground  of  the  clinical  picture. 

Etiology.  One  of  the  most  common  causes  of  acute 
laryngeal  catarrh  is  taking  cold,  hence  the  disease  is  frequently 
seen  in  spring  and  fall.  Laryngitis  is  also  frequently  due  to 
the  inhalation  of  impure  dust,  or  of  otherwise  irritating  air. 
Alcohol  contained  in  distillery  mash  probably  has  a  similar 
effect,  and  cattle  fattened  on  such  mash  frequently  develop 
the  symptoms  of  acute  laryngitis  (so-called  distillery  mash 
cough). 

Chemicals  and  traumatic  insults  may  likewise  produce  a 
noxious  effect,  as  for  instance  in  sudden  and  awkward  drench- 
ing with  fluid  medicines  or  in  the  introduction  of  pills  with  a 
stick  or  the  removal  of  foreign  bodies  wedged  in  the  pharynx 
of  cattle^  The  larynx  is  also  irritated  mechanically  by  long- 
continued  convulsive  cough  or  barking  or  bellowing. 

A  laryngitis  may  develop  secondarily  by  the  continuation 
of  an  inflammatory  process  of  the  nose,  the  pharynx,  the  trachea, 
the  bronchi  and  of  the  lungs  (catarrh,  lungworm  disease, 
pneumonia,  etc.). 

It  is  of  importance  that  the  secretions  from  the  pharynx 
and  from  the  deeper  respiratory  tract  may  come  in  contact 
with  the  larynx.  Infection  is  frequently  the  cause  of  laryngitis 
in  a  number  of  infectious  diseases  (strangles,  influenza,  dis- 
temper, malignant  catarrhal  fever,  tuberculosis,  glanders,  etc.). 

Chronic  lar3nigitis  is  produced  by  similar  causes  as  those 
which  are  responsible  for  acute  laryngitis,  if  these  causes  act 
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upon  the  mucosa  for  a  longer  time  or  repeatedly.  Consequently 
chronic  laryngitis  is  observed  particularly  among  such  animals 
as  are  kept  peiTuanently  under  unfavorable  conditions,  es- 
pecially in  impure  air.  In  obi  dogs  one  frequently  sees  an 
olistiuate  chronic  laryngitis. 

Other  causes  are:  distnrhanees  of  circulation  in  chronic 
heart  disease,  chronic  inflammatory  diseases  of  the  deeper 
respiratory  passages  and  of  the  neighboring  organs,  new  forma- 
tions (cysts,  fibroma,  sarcoma,  carcinoma,  or  otlier  tuuiordike 
swellings— polyps,  actinomycosis,  tuberculosis,  glanders),  par- 
ticularly those  which  have  a  tendency  to  ulcerate. 

Susceptibility*  Idiopathic  larj^ngitis  is  seen  particularly 
in  pet  animals  with  little  ])o%ver  of  resistance,  for  instance  in 
horses  kept  in  warm  stables  and  in  house  dogs. 

Anatomical  Changes,  In  acute  laryngitis  the  epiglottis, 
the  arythenoid  cartilages  and  the  vocal  cords  are  intensely 
reddened  and  swollen;  in  a  later  stage  they  are  abundantly 
covered  with  mucus  and  sometimes  infiltrated  with  Irlood.  In 
severe  cases  there  occur  round  superficial  ulcers  {Bruckmiiller). 

In  chronic  catarrli  the  swollen  parts  are  more  grayish  in 
color  J  in  conse<iuence  of  tlie  swelling  of  the  nmcoiis  glands 
the  surface  is  finely  granular  (laryngitis  granulosa)  or  the 
epitlielia  wiiicb  have  proliferated  here  and  there  may  fonn 
small  nodules.  The  mucosa  is  thick  and  may  in  obstinate  cases 
be  set  with  villous  excrescences;  in  horses  the  mucous  glands 
may  occasionally  be  changed  into  small  cysts. 

Sjrmptoms.  The  principal  and  most  common  symptom  of 
acute  laryngitis  is  cough;  it  is  at  first  short,  dry  and  rough, 
later  drawn  and  moist,  always,  however,  more  or  less  painful. 
In  the  presence  of  great  tenderness  it  may  be  weaker.  The 
animals  are  at  short  intervals  subject  to  a  tormenting  cough, 
sometimes  in  the  form  of  convulsive  attacks.  They  stretch 
their  necks  forward  and  l>ackward.  Horses  often  paw^  and 
exhibit  an  anxious  look.  Dogs  sometimes  vomit  after  coughing. 
These  attacks  generally  come  on  after  the  action  of  an  external 
irritant  on  the  larynx,  espepially  after  the  animal  has  been 
led  out  of  the  barn,  after  a  draft  of  cold  air  through  the  barn 
door,  after  the  ingestion  of  cold  water,  or  of  dusty  or  liot 
feed,  or  after  sudden  or  prolonged  exercise,  while  animals 
standing  or  lying  at  rest  only  cough  occasionally.  The  patients 
sometimes  expel  a  tenacious  mucus  through  the  mouth  or  nose; 
such  mucus,  however,  more  usually  adheres  to  the  pharyngeal 
wall  and  is  subsequently  swallowed. 

The  increased  sensibility  of  the  laryngeal  mucosa  may 
be  demonstrated  objectively  by  pressure  upon  the  arythenoid 
or  thyroid  cartilages;  even  mild  pressure  will  likely  pro- 
duce repeated  coughing  and  the   animal  will  attempt  to  get 
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away  from  the  hand  of  the  examiner.  In  some  cases  the  head 
is  seen  to  be  stretched  out  and  bent  sideways. 

Difficulty  of  respiration  exists  only  when  the  mucosa  is 
swollen  more  markedly.  In  such  cases  one  also  hears  whistling 
and  rattling  noises  during  inspiration.  These  symptoms  may 
finally  lead  to  the  clinical  picture  of  edema  of  the  larynx.  An 
increased  laryngeal  sound  may,  however,  be  heard  on  ausculta- 
tion of  the  larynx  even  in  such  cases  where  there  are  no  other 
noises  which  can  be  heard  at  a  distance.  One  also  hears  fre- 
quently rattling  over  the  larynx  and  the  windpipe.  In  horses 
and  dogs  one  may  observe  hoarseness  and  an  indistinct  noise. 

Fever  exists  only  in  the  initial  stage  of  simple  laryngeal 
catarrh.  The  elevation  of  temperature,  however,  as  a  rule, 
amounts  only  to  a  few  decimals  of  one  degree  (C.°).  Catarrh 
of  the  larynx  occurring  during  the  course  of  infectious  diseases 
is  associated  with  moderate  or  even  high  fever.  A  scanty, 
serous,  mucous  or  mucopurulent  nasal  discharge  exists  only 
rarely;  also  a  moderately  acute  swelling  of  the  submaxillary 
and  peripharyngeal  lymph  glands. 

Chronic  larjoigeal  catarrh  either  remains  after  an  acute 
attack  or  develops  from  the  start  as  a  slow  process.  The 
symptoms  are  on  the  whole  similar  to  those  of  the  acute  form. 
As  a  rule,  however,  the  cough  is  less  painful,  rough,  crowing 
and  dry ;  rarely  somewhat  moist  and  accompanied  by  a  peculiar 
explosive  sound.  The  inspiration  following  cough  is  occa- 
sionally characterized  by  an  audible  noise.  During  the  day 
cough  is  usually  infrequent ;  the  secretions  which  collect  during 
the  night  cause  long-continued  attacks  of  cough  in  the  morning. 
The  sensibility  of  the  larynx  is  likewise  increased,  but  the 
animals  do  not  try  to  get  away  from  pressure  as  energetically 
as  they  do  in  acute  laryngitis. 

The  respiration  usually  remains  unchanged;  exceptionally 
only  is  the  cleft  between  the  vocal  cords  narrowed  to  such  an 
extent  that  respiration  is  difficult,  even  at  rest,  still  more 
during  exercise,  and  that  it  eventually  becomes  whistling.  The 
respiratory  difficulties  are  still  greater  if  the  catarrh  has  de- 
veloped in  connection  with  a  neoplasm.  Symptoms  of  fever 
are  observed  only  in  the  presence  of  acute  exacerbations. 

Course  and  Prognosis.  Primary  acute  catarrh  of  the  larynx 
lasts  from  a  few  days  to  one  to  two  weeks.  The  cough  is  at 
first  rough  and  painful,  but  gradually  it  becomes  more  moist 
and  less  convulsive,  and  finally  disappears  entirely.  The  dis- 
ease rarely  assumes  a  chronic  character  and  then  persists  like 
a  primary  chronic  laryngitis  for  weeks  and  months.  If  the 
duration  is  very  long  the  mucosa  undergoes  changes  which 
exclude  the  possibility  of  complete  recovery.  The  conditions 
under  which  the  patients  live  have  an  important  bearing  on 
the  course;  in  secondary  laryngitis  the  nature  of  the  primary 
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affection  influences  the  course.  If  the  larynx  has  ouce  been 
diseased  there  is  a  tendency  to  relapses,  and  acute  exacerba- 
ticas  are  not  rare  in  chronic  catarrh. 

Treatment.  The  most  important  measures  to  insure  a 
speedy  recovery  are  rest  and  protection  against  external  irri- 
tation. The  patients  ought  to  be  placed  in  a  moderately  warm 
place,  with  pure,  quiet  air.  They  ought  to  receive  dust-free 
feed;  if  possihle,  green  mashed  food  and  bulbs.  When  the 
weather  is  favorable  the  open  air  is  particularly  beneficial 
in  chronic  catarrh.  Animals  which  are  only  sii.2:htly  sick  may 
be  used  for  light  work  if  the  w^eather  is  mild  and  if  the  patients 
are  not  exposed  to  the  wind,  to  colds  or  to  drcneliing. 

IS  a  tormenting  cough  is  frequent  the  tenderness  of  the 
larynx  should  be  lowered  by  narcotics.  Indicated  are:  nior- 
phium  (^  morph.  mur.  0.10,  aq.  aniygd.  amar,  12.0  M.  S.  every 
2  to  3  hours,  ten  to  fifteen  drops  for  dogs);  also  codeine  (1^ 
codein.  phosphoriei  0.60  aq.  dest.  150.0  M.  S,  every  3  hours, 

1  to  2  teaspoonfuls  for  dogs) ;  heroine  ( IJ  heroini  mur.  0.10  aq. 
dest.  150.0  M.  t.  soL  S.  every  six  hours,  1  to  2  teas]»oonfuls 
for  dogs).  Larger  domestic  animals  should  receive  these  drugs 
in  the  proper  doses  by  subcutaneous  injection;  heroine  causes 
great  excitement  in  horses  anrl  occasionally  a  strong  depressiou 
in  dogs.  The  salts  of  bromine  alone  or  in  combination  with 
codeine  are  sometimes  indicated. 

Priessnitz'  compresses  to  the  region  of  the  larjmx  (every 

2  to  4  hours)  are  very  serviceable,  both  in  acute  and  in  chronic 
laryngitis.  Warm  packs  are  less  effective  and  are  indicated 
only  in  very  acute  cases.  The  inhalation  of  water  vapors  is 
of  good  elTect  in  the  incipient  stage  when  the  mucosa  is  com- 
paratively dry  and  very  irritable.  Tenacious  mucus  may  be 
made  more  liquid  by  the  inhalation  of  finely  divided  muco- 
solvent  remedies  (1  to  3  per  cent  solution  of  conunou  salt, 
sodium  carbonate  or  bicarbonate).  In  tlie  presence  of  an 
abundant  thin  fluid  secretion,  astringent  and  balsamic  drugs 
are  indicated,  such  as  alum  (1-30% ),  chloride  of  iron  (0.1-0.3%), 
creolin  (2-3%),  creosote  {0.5-1.0%),  nitrate  of  silver  (0.1-0.5%,), 
oil  of  turpentine,  tar  (aqua  picis  10%). 

Inhalations  are  applie<1  in  the  s^aine  irtaBner  as  in  nasal  fatiirrb-(*K»e  page  7). 
The  iuhalation  of  aqueous  vnpors  or  tin  ids  whieh  easily  evap  orate  iloes  not  require 
any  special  apfmratus,  while  the  spraying  of  other  fluids  tan  only  be  areoinplished 
by  special  fleviees.  Ordinary  sprays  are  not  very  serviceable;  niore  to  lie  recom- 
mended are  8iep:er8  or  Bullin*a  inhalers,  the  best  is  WasTniith'H  apparatus,  wbi^-h^ 
however,  is  generally  only  available  in  veterinary  cliiVirs,  on  jicronnt  of  its  hi)t*h 
p>rice*  Ho  ryes  and  cattle  must  be  mafle  to  inhale  through  the  month,  which 
if  necessary  must  be  kept  open  by  a  spccubini.  Inhalations  ought  to  be  repeated 
every  three  or  four  hours  and  should  be  of  ten  to  fifteen  niiuntes  duration.  In 
the  treatment  of  smaller  animals  one  may  employ  tubs  with  boiling  water  covered 
by  a  i>erforated  board;  the  patients  are  placed  on  the  latter. 

Only  a  very  small  fraction  of  a  ppray  finds  its  way  into  the  larynx  of  lar^^er 
animals;  hence^  when  treating  them  a  Frirk  or  Bayer  Kieselbach  spiray  apparatus 
i-hould  be  enqdoyed.  These  are  easily  intioducod  in  horses  ^  in  cattle  they  can  he 
iutrodncefl  with  some  difficulty  into  the  pharynx  like  a  rhinoIarynKOPco|H%  and  in 
this  way  perndt  of  a  more  direct  spraying  of  the  larynx.  If  convulsiive  cough  13 
present  the  solutions  ought  also  to  eontain  morphine  up  to  ^t*yc  in  aniovint. 
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The  best  results  are  to  be  expected  in  chronic  laryngitis 
from  painting  the  mucosa  of  the  larynx  or  from  the  insufflation 
of  powders,  in  cases  in  which  the  animals  do  not  get  too  much 
excited  during  such  manipulations.  Indicated  are:  acidum 
tannicum  or  alum,  argentum  nitricum  and  saccharum  album 
fia;  cocaine,  eucain,  orthoform  (of  each  0.01  gm.  with  0.2-0.3 
sugar).  The  painting  is  best  done  with  a  5%  solution  of  argen- 
tum nitricum. 

The  powder  is  applied  to  smaller  animals  either  with  a  long  and  properly 
curved  brush  or  with  a  feather  or  by  the  aid  of  a  Rauchfuss  powder-blower. 
Painting  may  be  done  with  a  brush  or  with  a  sponge  fastened  to  a  small  rod.  The 
applications  must  be  repeated  daily. 

In  larger  animals  one  may  use  a  Frick  or  a  Bayer  spraying  apparatus,  and 
powder  may  be  applied  with  a  Neubarth  powder-blower. 

Intratracheal  injection  (Dieckerhoff)  may  be  performed  in 
larger,  as  well  as  in  smaller,  animals.  Larger  animals  receive 
30  to  40  cc. ;  smaller  animals  4  to  5  cc.  of  fluid,  which  is  rapidly 
injected  with  a  needle  immediately  behind  the  larynx  in  a 
direction  toward  the  pharynx.  The  following  solutions  are 
used:  0.5%  solutions  of  alum,  tannic  acid  or  sulphate  of  zinc; 
0.3%  solution  of  acetate  of  lead;  0.1%  solution  of  argentum 
nitricum;  in  large  animals  if  the  cough  is  very  tormenting 
morph.  mur.  is  indicated  in  a  1%  solution  (10-20  or  0.5  to 
2.5  gm.). 

Intratracheal  injections  are  generally  looked  upon  as  without  danger,  but 
they  may  usually  be  dispensed  with.  In  dogs  with  a  short  and  thick  neck  this 
otherwise  simple  operation  requires  great  dexterity.  The  inflammatory  swelling 
which  sometimes  forms  at  the  site  of  the  injection  must  be  treated  with  cold 
applications.  In  larger  animals  the  injection  may  be  performed  with  a  Hauptner 
f^ringe  or  with  a  trochar;  in  smaller  animals  with  an  ordinary  Pravaz  syringe. 

K  the  laryngitis  is  contagious  in  character,  isolation  of 
the  healthy,  or  at  least,  of  the  sick  animals,  and  disinfection 
of  the  stable  or  barn  is  indicated. 

Literature.  Dieckerhoff,  W.  f.  Tk.,  1886,  15;  B.  t.  W.,  1889,  187.— Freund, 
B.  t  W.,  1907,  575. — Poschel,  Ueb.  d.  Anw.  d.  Inhalation,  Inaug.  Diss.,  1905  (Lit. 
on  Inhalation). 


Epizootic  Laryngo-tracheitis  of  Horses.  A  usually  very  contagious 
catarrh  of  the  respiratory  passages  of  horses  has  been  known  since 
1888.  It  usually  affects  the  mucosa  of  the  larynx  and  trachea;  at 
other  times  that  of  the  bronchi,  or  again  that  of  the  respiratory  parts 
situated  anteriorly  to  the  larynx.  According  to  its  variable  location 
the  affection  is  known  as  infectious  laryngitis,  infectious  enzootic  catarrh 
of  the  upper  respiratory  passages,  enzootic  cough,  laryngo-tracheite 
epizootique  (French),  bronchi te  infectieuse,  also  frequently  **la  grippe." 
To  this  group  probably  also  belongs  the  contagious  pharjrngitis  of 
Dieckerhoff.  According  to  Meyer  **Skalma**  (Dieckerhoff)  is  also  a 
bronchial  complication  of  this  affection.  Meyer  claims  quite  properly 
that  all  these  affections  are  only  varieties  of  one  and  the  same  etiologic 
entity. 
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Etiology.  In  its  c^pizootical  and  clinical  respects  the  disease  is 
very  similar  to  equine  influenza  and  cannot  be  separated  from  it  com- 
pletely the  more  so  since  the  etiolog>^  of  equine  intlueiiza  is  not  yet 
cleared  np.  The  possibility,  however,  of  the  oeeurrence  of  contagious 
catarrh  independently  of  eqnine  influenza  cannot  he  denied,  considering 
the  fact  that  catth^  likewise  sulTer  from  an  epizootic  catarrh  of  the 
respiratory  passages  and  horses  aiay  suffer  from  epizootic  la ryn go- 
tracheitis,  even  after  having  previonsly  had  an  attack  of  influenza. 
On  the  other  hand,  this  is  no  conclusive  proof  since  one  attack  of 
influenza  confers  immunity  only  for  a  short  time. 

The  disease  is  usually  obser%'ed  annually.  The  extent  of  its 
pre%'alence,  however,  varies  considerably  in  different  years.  Its  very 
contagions  nature  is  responsible  for  a  frequently  rapid  extension  within 
a  few  days  among  the  horses  of  the  sauie  stable  so  that  it  assumes  an 
enzootic  and  not  uncommonly  an  epizootic  character.  The  introduction 
of  the  disease  occurs  with  newly  acquired  horses,  wuth  remounts,  etc. 
The  contagion  may  also  he  con%'eyed  by  persons  or  by  the  air.  younger 
horses  are  most  susceptible.  In  some  epidemics,  however,  horses  are 
affected  without  reference  to  age.  The  period  of  incubation  is  1  to  5 
days  according  to  past  experiences. 

Symptoms.  The  most  prominent  symptom,  which  is  never  absent, 
is  a  dry,  short,  strong,  rough  cough.  If  it  is  painful  at  all  it  is  only 
moderately  so.  The  cough  occurs  either  very  frequently  or  on 
the  contrary  after  longer  intervals.  A  marked  tenderness  of  the 
larynx  and  of  the  trachea  can  be  demonstrated.  A  serous,  later  on 
mucous,  but  usual ly  scanty  nasal  discharge  comes  on  which  subsequently 
often  becomes  more  abundant  and  lumpy.  If  this  is  the  case  the  lymph 
glands  of  the  laryngeal  entrance  sw^^U  moderately  and  mucous  rales 
are  heard  over  the  trachea.  In  some  cases  bronchi  tic  symptoms  become 
manifest.  The  conjunctivae  often  appear  normal  or  if  there  is  an 
elevation  of  temperature  they  are  markedly  reddenetl,  often  diffusely 
rose  red  or  yellowish-red  or  e^-en  dark  red;  sometimes,  on  the  contrary, 
pale;  according  to  Meyer  edema  is  seen  in  the  low^r  portions  of  the 
legs,  the  abdomen  and  the  sheath  of  the  penis. 

Fever  is  often  present.  The  temperature  nsually  does  not  rise 
almve  :i9°  C,  hut  it  may  not  uncommonly  go  up  to  41^.  Even  if 
occasionally  fever  is  not  present  at  rest,  more  intense  exercise  will 
elevate  the  temperature  and  at  the  same  time  accelerate  the  respiration 
and  the  pulse  beat.  Many  patients  show  lassitude  and  malaise  w^hich 
contrasts  with  a  comparatively  insignifieant  psychic  depression, 

ConeerniTig  weak  hops  or  paralysis  of  the  hind  extremitiea  (Imnlmr  cord  diseasol 
foOowiTit^  catarrh  of  tbe  upper  respiratory  passages  as  obBerved  by  KuU  ainl 
Buviiiage,  see  enzootn:  paralysis  of  the  cord. 

The  course  of  the  disease  is  generally  benign;  the  disturbances 
disappear  in  8  to  10  days  and  after  8  or  10  days  more  the  animals 
are  able  to  work  again.  In  some  epidemics  and  in  foals  under  two 
years  old  the  period  of  convalescence  lasts  several,  up  to  6  to  8  weeks. 
Sometimes  pneumonia  or  plcuritis  comes  on  as  a  complication,  especially 
if  the  animals  have  been  worked  hard  during  the  disease.  One  attack 
of  the  disease  does  not  appear  to  insure  any  lasting  immunity. 

The  treatment  consists  more  properly  in  feeding  mashes,  beets  or 
a  dust-free   dry  feed,  sojourn  io  the   open  air  during  the   favorable 
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Beason,  even  light  work  in  the  open.  These  measures  are  better  than 
the  administration  of  medicines.  Sometimes  change  of  location  brings 
about  a  disappearance  of  the  epizootic.  Complications  which  may 
come  on  require  proper  special  treatment.  The  stables  must  be  thor- 
oughly disinfected. 

Uteratnre.  Bachstadt,  Z.  f.  V.,  1904,  429.— Christian,  Z.  f.  Vk.,  1901,  206.— 
Joly,  Bee,  1888,  612.— Lignidres,  Bull.,  1897,  496.— Meyer,  Munch.  T.  W.,  1909, 
361.— Pr.  MU.,  Vb.,  1899,  1908.— Schuhmager,  H,  L.,  1909,  135.— Zorn,  W.  f.  Tk., 
1888,  249. 


Epixootie  Laryngo-tracheitis  of  Cattle.  In  1890  there  was  observed 
in  some  parts  of  Bavaria  an  acute  catarrh  of  the  respiratory  passages 
in  cattle  which  spread  enzootically  and  even  epizootically,  and  which 
was  believed  to  stand  in  some  relation  to  an  influenza  epidemic  which 
was  then  very  prevalent  in  man.  More  or  less  similar  enzootics  and 
epizootics  have  since  been  observed  repeatedly,  and  they  have  been 
designated  as  epizootic  laryngo-tracheitis  (Zimmermann)  or  as  influenza- 
like affections  (Brauer,  Prietsch),  or  as  infectious  catarrh  of  the 
respiratory  passages  (Schmidt,  Lewek).  According  to  Lewek  all  these 
various  affections  are  one  and  the  same  infectious  disease,  peculiar 
to  cattle,  which  makes  its  appearance  either  sporadically  or  enzootically, 
particularly  in  south  (Jermany.  Cattle  distemper  ( Janson)  or  influenza 
of  cattle  (Harms)  deviates  materially  from  the  above  affection,  but 
they  may  be  here  considered,  since  their  true  etiology  has  not  yet  been 
cleared  up. 

The  simultaneous  appearance  in  Bavaria  of  this  disease  and  of  human  inAuenza 
was  undoubtedly  only  an  accidental  occurrence.  Zimmermann  failed  to  observe 
a  simultaneous  occurrence  of  the  two  diseases. 

Epizootic  laiyngo-tracheitis  or  the  influenza-like  affections  of  cattle 
are  contagious  and  are  often  imported  by  newly  acquired  animals 
(Zimmermann,  Schmidt).  The  disease  is  evidently  of  bacterial  origin. 
(In  8  cases  examined  Lewek  found  Gram-positive  bacilli  four  times, 
once  Gram-positive  cocci  and  three  times  a  mixture  of  both.)  A  longer 
transportation  on  railroads  or  aboard  of  ships  seems  to  predispose  to 
the  infection  and  the  disease  is  therefore  often  observed  in  cattle  after 
shipment.  According  to  Zimmermann  the  period  of  incubation  is 
two  to  three,  and  according  to  Lewek,  one  to  four  days. 

A  contagious  catarrh  of  the  upper  respiratory  passages  of  epizootic  character 
has  also  been  observed  in  goats  (Pr.  Vb.). 

Symptoms.  We  first  observe  a  dry,  painful  cough  coming  on  in 
attacks.  The  temperature  rises  to  above  41°  C,  there  is  marked  tender- 
ness of  the  larynx  and  of  the  trachea,  also  marked  reddening  of  the 
nasal  mucosa  and  in  the  further  course  a  watery  or  mucous  nasal 
discharge  associated  with  a  mild  conjunctivitis,  occasionally  also  swell- 
ing of  the  eyelids.  Rough,  whistling,  later  on  drawn  and  rattling, 
noises  are  heard  over  the  region  of  the  larynx.  If  bronchitis  is  present 
there  is  diflSculty  of  respiration ;  the  latter  may  also  be  due  to  a  broncho- 
pneumonia which  develops  after  two  to  three  days  in  50%  of  the 
cases  (Schmidt).  The  appetite  is  usually  much  diminished.  The 
disease  usually  lasts  one  to  two,  more  rarely,  two  to  three  weeks,  and 
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ends,  as  a  rule,  in  recovery.    A  fatal  termination  may  occur  in  cases 
complicated  with  broncho-pneumonia. 

In  influenza-like  affections  of  cattle  one  also  observes  the  symptoms  of  gastric 
catarrh,  arthritis  and  mastitis,  to  which  may  be  added,  in  some  cases,  the  signs  of 
inflammation  of  the  deeper  structures  of  the  eyes  and  a  marked  depression  and 
lassitude  on  motion.    Even  in  these  cases,  however,  the  course  is  usually  benign. 

Treatment  is  only  indicated  in  those  cases  in  which  complications 
occur. 

Literature.  Brauer,  S.  B.,  1893,  117.— Janson,  S.  f.  Tk.,  1894,  XX,  275.— 
Jb.  bayr.  Tzte.,  1890. — Lewek,  B.  z.  Kenntn.  d.  Erkr.  d.  Luftw.  u.  d.  Lung.  d. 
Rind.  Diss.  Dresden.,  1909.— Markus,  B.  t.  W.,  1906,  655.— Pr.  Vb.,  1900,  II,  9.— 
Prietseh,  8.  6.,  1895,  96.— Schmidt,  S.  B.,  1903.— Zimmermann,  B.  t.  W.,  1904,  167. 


Japp  Disease  of  Lambs.  Under  this  name  Hasenkamp  (D.  t.  W.,  1909,  300) 
described  a  disease  of  lambs  observed  frequently  in  the  provinces  of  Hanover  and 
Westphalia  in  Germany.  This  disease  only  occurs  while  the  animals  are  stabled 
and  is  characterized  by  an  intense  reddening  and  swelling  of^he  mucosa  of  the 
larynx  and  trachea;  by  albumoid  degeneration  of  the  musclei^  of  the  larynx  and 
by  congestion  of  the  lungs.  Bacteriologic  examination  of  the  internal  organs 
of  animals  dead  from  the  disease  has  been  negative.  The  affection  has  generally 
been  looked  on  as  mercurial  poisoning  after  treatment  of  sheep-scab  with  a  mixture 
of  therosot.    This  view,  however,  is  contested  by  Hasenkamp. 


2.    Croupous  Laiyngitis.    Larsoigitis  crouposa. 

{Hdutige  Brdune,  Halshrdune  [German] ;  Laryngitis  fibrinosa, 
angina  membranacea,  croup.) 

Croupous  laryngitis  is  characterized  anatomically  by 
fibrinous  membranous  deposits  on  the  laryngeal  mucosa  and 
is  frequently  associated  with  a  similar  affection  of  the  trachea, 
occasionally  also  of  the  pharynx. 

Occurrence.  Croupous  laryngitis  is  generally  a  rare  dis- 
ease. It  is  most  commonly  seen,  if  met  with  at  all,  among 
cattle  and  sheep;  more  rarely  among  horses,  pigs  and  cats. 
It  occurs  occasionally  in  enzootic  distribution.  Guittard  once 
saw  an  enzootic  of  croupous  laryngitis  among  geese. 

Etiology.  Croupous  laryngitis  is  primarily  caused  by  the 
inhalation  of  hot  air,  smoke  and  other  irritating  substances 
(ammonia,  chlorine  gas,  sulphurous  acid,  etc.).  Cases  which 
are  occasionally  observed  after  conflagrations  or  after  disin- 
fection of  stables  with  irritating  vapors  are  of  such  origin. 

According  to  Boche-Lubin^  the  disease  is  also  caused  in  some  places  by  the 
practice  of  chasing  sheep  around  for  twenty-four  hours  in  dusty  places  in  order 
to  increase  the  weight  of  the  wool. 

Aside  from  affections  of  the  above  nature,  there  is  seen 
in  cattle,  sheep,  horses,  pigs,  cats  and  young  geese,  a  croupous 
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laryngitis  due  to  an  infection.  Catching  cold  appears  to  play 
a  predisposing  role,  because  most  of  these  cases  are  seen  in 
spring  and  fall,  on  damp  days  or  after  sudden  changes  of 
temperature,  also  after  a  sojourn  in  the  open  during  cold  nights 
(according  to  Forneris  often  seen  in  the  mountains  of  Piedmont). 
The  microbe  causing  this  infection  is  not  as  yet  definitely  known. 
Some  observations,  however,  of  Ernst  seem  to  point  to  the 
bacillus  necrophorus  as  the  etiologic  factor.  This  bacillus  is 
frequently  present  upon  the  mucosae  of  herbivora  and  it  may 
do  harm  if  the  resistance  of  a  mucosa  is  lessened  or  if  the  bac- 
terium has  attained  a  higher  degree  of  virulence.  Other  bac- 
teria, perhaps  streptococci,  may  have  a  similar  effect. 

The  disease  sometimes  occurs  secondarily  in  infectious 
diseases  with  similar  or  diphtheritic  inflammations  of  the 
neighboring  organs.  Such  diseases  are:  malignant  catarrhal 
fever  and  croup  of  cattle,  diphtheria  of  fowls  and  calves, 
rinderpest,  sh^p-pox,  purpura  hemorrhagica  of  horses,  acute 
glanders,  et^JU 

Anatomical  Changes.  Elongated,  cylindrical  or  tubular 
fibrinous  pseudomembranes  are  found  at  the  base  of  the 
epiglottis,  at  the  epiglottic-arythenoid  bands,  and  also  at  the 
other  portions  of  the  larynx,  and  not  uncommonly  farther  down 
in  the  trachea  and  even  in  the  first  portions  of  the  bronchi. 
The  membranes  are  1-3  mm.  thick  in  smaller  animals ;  in  larger 
animals  considerably  thicker  grayish-white,  or  brownish  in 
color.  They  are  sometimes  quite  loose,  almost  liquid;  at 
other  times  firmer  and  drj'^er.  They  are  frequently  partly 
detached,  especially  at  the  periphery,  and  still  adherent  in  other 
portions.  Under  the  pseudomembranes  the  mucosa  is  intensely 
reddened,  sometimes  containing  extravasated  blood,  and  in  the 
deeper  layers  infiltrated  serously  or  purulently.  Sometimes 
the  inflammation  shows  a  diphtheritic  character  and  deep  losses 
of  substance  are  then  seen  after  the  removal  of  the  pseudo- 
membranes. 

The  substance  of  the  pseudomembranes  presents  an  amorphous  or  reticular 
mass  which  contains  white  and  some  red  blood  corpuscles,  als^o  here  and  there 
epithelial  cells  in  lumps,  and  various  bacteria  in  the  more  superficial  strata.  The 
membranes  swell  up  under  the  influence  of  acetic  acid  or  ammonia,  while  they  are 
dissolved  by  the  caustic  alkalies,  lime  water  or  lactic  acid. 

Post-mortem  examination  also  shows  other  changes,  namely, 
purulent  bronchitis,  catarrhal  or  croupous  pneumonia,  atelec- 
tasis of  the  lungs,  acute  swelling  of  the  cervical  and  intra- 
thoracic lymph  glands  in  cattle,  also  frequently  croupous 
gastritis  and  enteritis.  There  are  also  usually  signs  of  death 
from  suffocation. 

Symptoms.  Croupous  inflammation  of  the  larynx  begins 
with  the   symptoms   of  an  acute   laryngitis   which   increases 
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rapidly  in  intensity;  the  respiratory  difficnity  reaches  a  liigh 
degree  within  1  to  2  days. 

The  temperature  is  considerably  elevated  from  the  start, 
at  the  same  time  the  animals  are  mueli  depressed,  the  appetite 
is  suppressed,  and  rumination  lias  ceased  completely.  Cough 
comes  on  soon;  it  is  at  first  dry,  short  and  strong;  after  a 
short  time,  liowever,  it  becomes  peculiarly  hoarse,  eonvidsive 
and  very  painful.  The  respiration  assnmes  a  character  pointing 
to  stenosis  of  the  larynx  sometimes  during  the  first  day; 
the  inspiration  is  markedly  forced;  the  intercostal  spaces  and 
the  lower  portions  of  the  thorax  sink  in  strongly  during  in- 
spiration. Each  inspiratory  act  is  accompanied  by  a  peculiar 
whistling  and  rattling  sound.  Over  the  region  of  the  larynx 
and  the  tracliea  stenosis  sounds  can  gt^nerally  be  heard  asso- 
ciated with  moist  rales  and  tlie  hand  placed  over  tlie  larynx 
feels  distinctly  a  laryngeal  fremitus.  The  animals  betray  great 
anxiety.  The  nostrils  become  dilated  to  tlie  utmost  in  horses; 
other  animals  keep  their  mouths  open.,  or  stretch  out 
their  tongues,  hold  thinr  heads  stretched  forward,  tremble, 
move  their  elbows  away  from  their  tliorax,  stand  still  with 
staring  eyes;  the  mucosic.  are  cyanotic;  the  snperficial  veins 
are  strongly  congested!;  foamy,  tenacious  mucns  is  abundantly 
voided  from  tlie  mouth.  Increased  laryngeal  tenderness  is  per- 
manently present,  and  even  mild  pressure  brings  about  a  con- 
vulsive cough ;  the  difficulty  in  respiration  may  become  so  severe 
that  it  may  lea*!  to  an  attack  of  suifocation.  Li  some  cases 
the  region  of  the  larynx  feels  w^armer  and  appears  infiltrated 
wnth  an  edematous  exudate* 

During  the  attacks  of  cough  the  animals  expel  an  abundant 
rancopurnlent  or  purely  purulent  secretion  through  the  nose 
and  mouth.  Toward  the  third  to  fifth  day  membranous  shreds 
of  fibrin  are  thro^Mi  out  in  addition  or  also  longer  fibrin 
cylinders,  the  calil>er  of  which  agrees  with  that  of  the  larynx 
and  trachea.  The  difficulties  in  respiration  cease  markedly 
directly  after  the  expulsion  of  such  masses  and  the  general 
condition  of  the  patient  improves  rapidly  and  may  go  on  to 
complete  recovery.  In  other  cases  the  improvement  is  only 
temporary  or  amelioration  and  aggravation  alternate  re- 
peatedly. 

The  neighboring  lymph  glands  are  swollen  and  tender; 
the  pulse  is  rapid,  small,  and  later  on  almost  filifornL  The 
appetite  is  poor;  the  feces  are  sometimes  mucoid  or  mixed 
with  shreds  of  fibrin.  The  secretion  of  milk  ceases  from  the 
start. 


Course.    In  a  part  of  the  cases  laryngeal  stenosis  increases^J 
very  rapidly  and  d^atli  occurs  on  the  third  and,  in  young  geese,^H 
even  during  the  first  two  days.     Except  in  the  last  mentioned 
liirds,    the    course    is    generally    somewliat    slower;    dops    not, 
however,  as  a  rule,  extend  over  more  than  ten  days.    The  end 
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comes  usually  in  consequence  of  increasing  laryngeal  stenosis 
or  in  consequence  of  the  lodgment  of  detached  portions  of 
pseudomembranes  in  the  cleft  between  the  vocal  cords.  A 
minority  only  of  the  affected  animals  recover. 

Diagnosis.  Croup  of  the  larynx  can  only  be  diagnosticated 
definitely  when  the  animals  cough  up  shreds  of  pseudomem- 
branes or  void  them  during  an  attack  of  vomiting,  or  if  the 
membranes  can  be  seen  directly  in  the  larynx  of  the  smaller 
animals.  The  laryngeal  stenosis,  however,  which  develops 
rapidly  within  one  to  two  days  with  fever  and  in  connection 
with  a  peculiar  hoarse  cough,  usually  furnish  enough  data  to 
arrive  at  a  correct  diagnosis.  In  consequence  of  simple  catarrh 
such  marked  stenosis  does  not  develop  while  after  the  lodg- 
ment of  foreign  bodies  or  in  acute  edema  of  the  glottis  a  high 
degree  of  stenosis  is  manifest  within  a  few  quarters  of  an 
hour.  In  stenosis  due  to  neoplasm,  there  are  no  symptoms  of 
an  acute  affection. 

Prognosis.  In  small  or  younger  animals  the  prognosis  is 
very  unfavorable,  and  recovery  is  the  exception  even  in  large 
and  adult  animals.  In  making  a  prognosis  the  general  con- 
ditions of  the  animals  should  be  considered;  weak  and  other- 
wise diseased  animals  will  hardly  ever  get  over  an  attack.  The 
expulsion  of  abundant  masses  of  fibrin  is  a  favorable  symptom. 
The  involvement  of  the  lungs  excludes  recovery  absolutely. 

Treatment.  The  expulsion  of  the  croupous  membranes 
may  be  hastened  in  smaller  animals  by  the  use  of  emetics 
(sulphate  of  copper  0.05-0.5  gm.,  ipecacuanha  0.5-2.0  gm.,  tartar 
emetic,  0.1-0.3  gm.) ;  if  difficulties  in  deglutition  exist  these  drugs 
are  applied  in  the  form  of  clysmata,  or  apomorphia  may  be 
given  hypodermically  (dogs  0.003-0.01  gm.,  cat  0.002-0.005  gm.) 
in  aqueous  solution.  Hogs  receive  veratrine  (0.02-0.03  gm.  di- 
luted in  alcohol),  likewise  hypodermically.  Vomiting  must  par- 
ticularly be  brought  about  in  the  presence  of  a  sudden  attack  of 
suffocation,  which  is  generally  due  to  the  lodgment  of  frag- 
ments of  pseudomembranes  in  the  rima  glottidis.  Detachment 
of  the  membranes  is  also  favored  by  repeated  inhalations, 
every  one  to  two  hours,  of  finely  divided  alkalies;  lime  water 
is  principally  used.  If  suffocation  threatens  tracheotomy  must 
be  performed.  This  operation  may  save  the  life  of  the  animal 
whenever  the  inflammatory  process  is  confined  to  the  larynx 
or  to  the  larynx  and  trachea,  while  the  lungs  are  not  affected. 
One  may  also  try  inunctions  with  mercurial  ointment  in  fhe 
region  of  the  larynx,  moist  warm  or  warm  fomentations,  ex- 
citantia  (alcohol,  wine)  and  the  patients  must  sometimes  be 
nourished  artificially. 

lateratore.    Anacker,  Eochs  Enzykl.,  II,  262.— Guitard,  Pr.  vet.,  1902,  II,  222. 
Vol.  2-4. 
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3.    Edema  of  the  Larynx.    Oedema  glottidis. 

By  edema  of  the  larynx,  or  oedema  glottidis,  is  iiiiderslood 
an  accuiimlatioii  of  serous  fluid  in  the  loose  suboiueous  eon- 
neetive  tissue  of  the  epiglottie-arytlienoid  folds  and  of  tlie 
ventricles  of  Morgagiii,  in  consequence  of  wLich  stenosis  of 
the  larynx  is  brought  about. 

Etiology,  Etlema  of  tlie  larynx  occurs  as  a  primary  affec- 
tion after  the  inhahition  of  hot  air,  irritating  acrid  gases  or 
dust-like  sulistances;  also  after  injury  of  the  laryngeal  mucosa; 
its  development  may  be  favored  by  preceding  hard  work,  es- 
pecially by  exeitei!ient  wliieh  lias  led  to  hyperemia.  In  this 
manner  one  may  exidain  the  ocenrrence  of  edema  of  the  larynx 
after  forced  marches  on  dusty  country  roads  (Bugiiiet)  and 
at  conflagrations.  In  young  ducks  fatal  edema  of  the  larynx 
is  sometimes  caused  by  the  sting  of  bees  which  have  fallen 
into  the  water  when  they  were  tired  out  and  have  been  ingested 
by  the  young  ducks. 

In  the  overwhelming  majority  of  cases,  edema  of  the  larynx 
is  a  secondary  affection,  coming  on  principally  during  severe 
disease  of  the  larynx  or  of  the  organs  in  tlie  immediate  neigh- 
borhood of  the  fornier  (plmrynx,  tongue,  parotid  gland, 
laryngeal  and  retropharyngeal  IjTuph  glands).  As  a  collateral 
edema  tlie  affection  is  seen  in  certain  infectious  diseases 
(anthrax,  hemorrhagic  septicaemia  of  deers,  of  buffaloes,  hogs 
and  in  liog  cholera,  petechial  fever,  pox,  etc.);  urticaria  in 
cattle  is  sometimes  associated  with  <e<lema  glottidis  (Wyss- 
mami,  Allirecht). 

Congestion  (chronic  heart  disease),  compression  of  the 
jugular  vein,  traumatic  pericarditis  (Liebetanz)  or  cachexia 
mi\y  give  rise  to  edema  of  the  glottis;  such  cases  are  howev^er 
rare  when  compared  with  various  edemas  in  other  places  of 
the  body. 

The  f«t  rollei^tiTifj  in  larjje  amoiinte  aroimf]  the  entram^e  to  tb^  larjnx  in 
fattenpfl  hoiTH  pro< lures,  ai-cording  to  L,  WeiHZ,  an  eiilar|j<?Tiient  of  the  Uijroiil  jjlaud 
bv  eoiiipreasion  of  the  voina,  and  the  preH«iire  of  the  thjroiil  upoti  the  larynx  oatipes 
a  whisdhig  sound     (aiiirnalH  wo  aflf<?ct<?<l  are  called  * Miing-whijstlers. ") 


Anatomical  Changes.  The  epiglottic-arythenoid  folds,  the 
lateral  luuuls  of  tlie  vocal  cords,  the  fohls  between  the  epiglottis 
and  the  tongue,  form  trembling  gelatinous  ridges  with  either 
a  reddened  or  a  pale  surface.  These  ridges  collapse  after  an 
incision,  and  discharge  a  clear,  more  rarely  turbid,  serous  fluid, 
and  the  mucosa  then  forms  folds.  Exceptionally  the  connective 
tissue  of  the  ridges  is  found  inhltrated  with  a  purnlent  exudate, 
especially  if  the  edema  occurs  in  connection  with  deeper  in- 
flammation of  neighboring  parts  (perichondritis,  abscess  for- 
mation). Simultaneously  with  (edema  glottidis  or  independently 
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of  it,  an  edematous  infiltration  of  the  submucosa  is  occasionally 
seen  on  the  dorsal  aspect  of  the  trachea. 

Sjnnptoms.  The  development  of  inflammatory  edema  of 
the  glottis  takes  place  very  rapidly;  the  symptoms  of  stenosis 
of  the  larynx  appear  within  one  quarter  of  an  hour  or  within 
a  few  minutes.  The  animals  are  attacked  by  rapidly  increas- 
ing difficulty  in  respiration;  the  inspiration  especially  is  very 
forced  and  takes  place  with  a  marked  sinking  in  of  the  inter- 
costal spaces  and  of  the  other  yielding  structures  of  the  thorax ; 
it  is  accompanied  by  a  whistling,  rattling  sound;  expiration 
however  is  comparatively  easy.  The  animals  betray  great 
anxiety,  the  eyes  are  staring,  the  eyeballs  protrude,  the  mucosae 
become  cyanotic,  the  superficial  veins  are  enormously  con- 
gested, the  skin  is  covered  with  perspiration,  the  pulse  is  small 
and  rapid.  If  the  condition  becomes  worse,  the  animals  usually 
succumb,  generally  after  a  preliminary  fall  in  temperature  and 
with  convulsions. 

In  congestive  edema  the  fully  developed  clinical  picture 
is  similar;  however,  its  development  takes  several  days  and 
remissions  are  often  noticeable. 

Diagnosis.  Croup  of  the  larynx  can  be  distinguished  from 
primary  acute  edema  glottidis  because  in  the  former  case 
stenosis  of  the  larynx  occurs  much  more  slowly,  only  after 
two  to  three  days,  and  in  connection  with  fever.  Cough  is 
markedly  hoarse.  Consecutive  acute  edema  glottidis  after  a 
longer  course  of  a  primary  disease  leads  either  suddenly  or 
gradually  to  stenosis  of  the  larynx;  the  more  chronic  cases 
are  distinguished  from  croup  by  the  existence  of  the  primary 
disease  and  by  the  absence  of  fever.  Laryngeal  stenosis  due 
to  lodgment  of  foreign  bodies  or  pediculated  neoplasms  cannot 
be  distinguished  from  edema  of  the  glottis  except  by  the  history 
of  the  case;  frequently  the  true  nature  of  the  affection  is 
recognized  only  subsequently. 

To  avoid  mistakes,  the  larynx  should,  in  smaller  animals, 
be  inspected  with  the  unaided  eye,  in  horses,  with  the  electric 
rhinolaryngoscope ;  in  cattle,  on  the  other  hand,  palpation  of 
the  larynx  with  the  hand  introduced  through  the  pharynx  is 
to  be  highly  recommended,  provided  it  can  be  done  in  the 
presence  of  the  existing  dyspnea. 

Treatment.  If  there  is  danger  of  suffocation,  tracheotomy 
should  at  once  be  performed,  which  will  immediately  alleviate 
the  difficulties  of  respiration,  and  will  be  followed  by  recovery 
in  primary  cases  or  in  cases  with  moderate  inflammation,  pro- 
vided that  there  is  no  complicating  edema  of  the  trachea. 
Where,  in  smaller  animals,  the  symptoms  are  not  so  threaten- 
ing, one  may  try  the  ingestion  of  small  pieces  of  ice,  the  in- 
halation   of    water    vapors,    or    painting    with    astringents. 
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iiiiiiietioii  Willi  gray  oiutiiieiit.  Nain  succeeded  in  one  case  in 
causiiii^  tilt*  disappearaiiee  of  edema  of  the  glottic  by  repeatedly 
l>idling  out  tlio  toii^ie  of  the  patient. 

The  primary  disease  must^  of  course,  be  properly  treated. 

latcrature.     Oiieutber,  Z,  f.  Tk.,  19fKS,  4Sl.^Liebetan5!,  B.  t.  W.,  1908,  732.— 
NaiD,  liee.j  1908^  36*J   (Eevue).— Weisz,  A.  L.,  1909,  4«9. 


4.    Neoplasmi  of  the  Larynx.    Tnmores  Laryngis. 

Occurrencep  Tumors  of  the  larynx  are  comparatively  rare 
among  domestic  animals;  they  are  encountered  most  commonly 
in  the  larynx  of  horses  and  cattle.  Cysts  develop  occasionally 
in  horses,  rarely  in  cattle,  on  tlie  anterior  surface  of  the 
epiglottis,  exceptionally  under  the  cricoid  cartilage;  they  some* 
times  attain  the  size  of  a  heu^s  egg  and  are  composed  of  a 
wall  of  several  layers  surronnding  a  nnicoid  mass.  P^ibromata, 
lipomata,  carcinomata,  melanomata,  lymphosarcomata,  are  ex- 
ceedingly rare.  Van  den  Eeekhout  observed  stenosis  of  the 
larynx  in  a  horse  due  to  an  encliondrosis  of  the  arytenoid 
cartilages.  The  round,  pyrifonii  or  nodular  hypertrophies  of 
the  mucosa  (hyperplasia  polyposa  mucosae  laryngis),  occasion- 
ally seen  in  the  course  of  chronic  laryngitis,  are  also  to  be  men- 
tioned here. 

Clinically  similar  to  true  neoplasms  are  tuberculous  swell- 
ings seen  not  infrequently  in  cattle  and  exceptionally  in  dogs 
(Cadiot).  These  tuberculous  masses  may  reach  the  size  of 
a  hen's  egg;  they  are  sometimes  pediculated,  generally  situated 
behind  tlie  lower  segment  of  the  vocal  cords;  and  when  the 
process  extends  they  may  spread  to  the  outside  of  tlie  larynx. 
Actinomyconiata  develop  generally  between  the  base  of  the 
epiglottis  and  the  rima  glottidis  and  they  spread  over  the 
surface. 

Symptoms.  Neoplasms  arising  from  tlie  epiglottis  cause 
difficulties  in  respiration  and  deglutition;  tumors  developing 
in  other  parts  of  the  larynx  give  rise  to  stenosis  sounds  and 
to  difficulties  in  respiration.  In  either  ease  occasional  or 
periodic  attacks  of  cough  occur.  Tumors  of  the  epiglottis  in- 
terfere with  respiration,  particularly  during  drinlring,  while 
other  tumors  of  the  larynx,  unless  pediculated,  produce  a 
gradually  increasing  dyspnea,  which  comes  on  during  exercise 
only  in  the  early  stages.  I^ediculated  tumors,  on  the  contrary, 
produce  attacks  of  dyspnea,  since  they  are  aspirated  from 
time  to  time  into  the  cleft  between  the  vocal  cords.  According 
to  the  seat  and  the  mol>ility  of  the  neoplasm,  either  inspiration 
or  expiration  or  both  may  be  accompanied  l>y  difficulty  and 
by  a  rattling  or  a  whistling  sound.  The  dyspnea  which  comes 
on  in  attacks,  suddenly  disappears  or  diminislies  considerably; 
i  e.,  when  the  neoplasm  becomes  displaced  out  of  the  air 
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channel  by  a  powerful  attack  of  cough.  Holterbach  observed 
complete  aphonia  in  a  head  of  cattle  with  a  tuberculous  tumor 
in  the  larynx.  Nasal  discharge,  sometimes  streaked  with  blood, 
is  not  uncommonly  present.  Tumors  situated  in  the  anterior 
portion  of  the  larynx  in  smaller  animals  can  be  immediately 
seen;  in  horses,  however,  the  inspection  of  the  larynx  must 
be  made  with  the  rhinolaryngoscope,  or  they  may  be  felt  in 
borses  and  cattle  with  the  hand  introduced  into  the  pharynx. 
(Horses  must  be  laid  down  before  manual  exploration;  a  pre- 
liminary tracheotomy  is  indicated  to  avoid  the  danger  of  suffo- 
cation.) A  swelling  in  the  external  aspect  of  the  larynx  is  seen 
very  rarely,  and  then  only  in  laryngeal  tuberculosis. 

Diagnosis.  The  presence  of  tumors  in  the  larynx  can  be 
ascertained  beyond  doubt  only  by  an  internal  examination  of 
the  larynx;  suspicion  is,  however,  strongly  aroused  by  the 
afebrile,  chronic  course,  by  dyspnea,  coming  on  in  attacks  or 
gradually,  with  increasing  intensity,  occasionally  accompanied 
by  difficulties  in  deglutition,  by  stenosis  sounds,  by  convulsive 
paroxysmal  cough  which  sometimes  relieves  the  dyspnea,  and 
finally  by  non-tender  swelling  adherent  to  the  skin  on  the  out- 
side of  the  larynx,  with  the  signs  of  laryngeal  stenosis.  Some- 
times it  may  be  necessary  to  perform  laryngotomia  inter- 
cricothyroidea  (Plosz). 

Treatment.  The  difficulties  of  respiration  can  be  relieved 
only  by  operative  procedure.  Pediculated  neoplasms,  or  such 
at  least  as  are  not  spread  out  over  a  large  surface,  may,  after 
a  preliminary  tracheotomy,  be  removed  with  the  ecraseur  in- 
troduced through  the  pharynx.  (Almy  removed  cystic  tumors 
of  the  epiglottis  in  this  manner,  in  two  horses.)  The  extirpa- 
tion of  flat,  spreading  neoplasms,  or  of  those  situated  more  pos- 
teriorly, requires  laryngofissure.  In  actinomycotic  tumors  in- 
ternal treatment  with  iodide  of  potash  may  be  tried. 

laterature.  Holterbach,  D.  t.  W.,  1906,  541.— L.  May,  B.  t.  W.,  1908,  176.— 
Morkeberg,  Z.  f .  Tm.,  1907,  XI,  63. 


Section  III. 
DISEASES  OF  THE  BRONCHI. 

1.    Bronchial  Cataxrh.    Catarrhus  Bronchialis. 

{Bronchitis  Catarrhalis.) 

Bronchial  catarrh  consists  in  an  inflammation  extending 
to  a  variable  extent  into  the  tissue  of  the  mucosa.  It  may 
either  affect  the  larger  bronchi  (macrobronchitis)  or  only  the 
finer  bronchial  branches  (microbronchitis,  s.  bronchiolitis,  s. 
bronchitis  capillaris),  or  it  may  extend  all  over  the  bronchial 
tree  (bronchitis  diffusa).  Catarrh  of  the  larger  bronchi  is 
usually  associated  with  catarrh  of  the  trachea  and  larynx. 

Occurrence.  Bronchial  catarrh  is  one  of  the  most  common 
affections  of  domestic  animals  and  is  seen  in  all  kinds  of 
animals,  particularly  in  horses,  dogs  and  cattle.  Sometimes 
it  occurs  in  horses,  cattle  and  goats  in  epizootic  form. 

Etiology.  Taking  cold  plays  an  important  role  in  primary 
acute  bronchial  catarrh.  Cold  and  wet  weather,  north  and  east 
winds,  staying  in  the  open  air,  pasturing  during  cold  nights 
frequently  give  rise  to  colds,  and  therefore  many  animals  are 
affected  simultaneously  in  spring  and  fall.  The  detrimental 
influence  of  cold  under  these  circumstances,  and  that  of  drafty 
air  affects  especially  very  young  or  very  old,  overheated  animals 
or  animals  which  have  been  robbed  of  their  natural  protection 
by  shearing.  Horses  are  therefore  frequently  affected  after 
hard  driving,  dogs  after  hunting,  sheep  after  shearing. 

The  inhalation  of  contaminated  air  is  a  further  cause  of 
bronchial  catarrh.  Especially  dangerous  in  this  respect  are 
finely  divided  or  gaseous  bodies,  because  they  can  penetrate 
into  the  deeper  parts  of  the  bronchial  tree.  Lubenau's  experi- 
ments have  shown  that  vegetable  dust  can  penetrate  deeply 
and  remain  for  a  long  time  in  the  bronchial  lumen.  Metal  dust 
is  more  apt  to  produce  chronic  catarrh.  Spores  of  mould  are 
inhaled  during  the  ingestion  of  mouldy,  mustjr  or  spoiled  feed, 
and  an  acute  catarrh  may  be  produced  in  this  manner. 

Fluids  or  small  solid  bodies  which  may  get  into  the  air 

54 


Bronchial  Catarrh.  55 

passages,  while  eating,  may  likewise  irritate  the  mucosa  more 
or  less.  Non-acrid,  non-corroding  and  pure  fluids  are  less 
dangerous  since  they  are  rapidly  absorbed  by  the  mucosa,  as 
was  shown  by  intratracheal  injections.  However,  dried  par- 
ticles are  often  contaminated  with  saprophytic  and  other  bac- 
teria and  they  cannot  easily  be  removed  from  the  bronchi. 
Since  substances  are  often  aspirated  in  difficult  deglutition, 
pharyngitis,  paralysis  of  the  pharynx  or  unconsciousness,  these 
conditions  also  often  lead  to  bronchial  catarrh ;  aspiration  may 
also  occur  when  fluids  are  poured  in  in  an  awkward  manner. 
Larger  foreign  bodies  (stones,  ears  of  cereals,  needles,  etc.) 
may  exceptionally  get  into  the  bronchi. 

Bronchial  catarrh  undoubtedly  also  owes  its  origin  to  an 
infection,  and  it  is  then  liable  to  assume  an  enzootic  character. 
Under  this  type  are  to  be  mentioned  the  common  contagious 
bronchial  catarrhal  affections  seen  in  studs,  among  army  horses, 
described  under  the  designation  of  enzootic  catarrh  of  the 
respiratory  tract.  Its  true  nature,  however,  is  up  to  date  not 
yet  known  (see  page  43).  The  bacillus  pyocyaneus  frequently 
causes  enzootic,  purulent  bronchial  catarrh  in  young  pigs  and 
in  cattle.  Other  forms  of  enzootic  infectious  bronchial  catarrh 
however  occur  likewise  in  cattle  and  in  goats.  (Pr.  Vb.,  Grimm, 
Martens,  Lewek,  Reisinger.)  The  bronchial  catarrh  observed 
by  Schmidt  in  cattle  in  transit  may  likewise  be  due  to  an  in- 
fection. (For  further  details  see  the  chapter  on  catarrhal 
pneumonia.) 

Secondary  bronchial  catarrh  is  quite  common,  particularly 
in  connection  with  diseases  of  the  lungs.  Rarely,  however,  does 
inflammation  of  the  larynx  or  trachea  extend  to  the  mucosa 
of  the  bronchi. 

Finally  bronchial  catarrh  is  frequently  seen  as  a  part  of 
the  clinical  picture  of  specific  infectious  diseases  (strangles, 
hemorrhagic  septicemia,  smallpox,  foot-and-mouth  disease,  dis- 
temper, ete.)- 

Chronic  bronchial  catarrh  is  caused  by  the  same  factors 
which  bring  about  the  acute  form  if  the  detrimental  cause  acts 
permanently  or  if  it  leads  to  repeated  attacks  of  the  acute  form. 
However,  even  then  the  affection  of  the  bronchi  is  more  com- 
monly secondary  in  nature.  Every  continuous  disturbance  of 
the  respiratory  mechanism  or  of  the  pulmonary  circulation 
brings  about  chronic  bronchial  catarrh,  because  not  only  de- 
ficient ventilation  of  the  air  passages  and  the  decomposition 
of  mucus  due  to  it  but  also  stasis  of  blood  will  cause  a  dis- 
turbance of  nutrition  of  the  mucosa.  Consequently  a  bronchial 
catarrh  is  almost  always  seen  accompanying  chronic  pulmonary 
emphysema,  chronic  interstitial  pneumonia,  organic  heart  dis- 
ease, and  chronic  infectious  diseases  affecting  the  lungs  (tuber- 
culosis, glanders,  actinomycosis,  etc.).  Animal  parasites  may 
also  produce  chronic  bronchial  catarrh  (see  lungworm  disease). 
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Predisposition,  Particularly  predisposed  to  bronchial 
catarrli  are  very  young,  or  on  the  contrary,  very  old  animals, 

pet  animals,  anemic  or  cacliectic  animals.  These  may  contract 
the  affection  after  minor  external  causes  and  their  recovery  is 
difficult  to  secure. 

Pathogenesis.  The  mucosa  of  the  bronchi  possesses  pro- 
tective features  whicli  will  prevent  noxious  effects  of  external 
influences  within  certain  limits.  Cough  excited  by  an  irritation 
of  the  mucosa  and  the  epithelial  ciliar}'  movements  which  are 
directed  outward  favor  the  expulsion  of  particles  and  micro- 
organisms out  of  the  trachea  and  bronchi  which  have  gained 
access  to  the  bronchial  tree.  The  covering  of  the  mucosa  with 
mucus  protects  the  latter  against  the  immediate  eiTect  of  sub- 
stances which  have  gairied  access,  while  the  numerous  I™iph 
follicles  that  are  situated  in  the  wall  of  the  bronchi  favor  the 
destruction  by  phagocj^osis  of  small  elements  whicli  may  have 
penetrated  into  the  bronchial  wall  itself.  The  very  smallest 
bronchi  lack  these  protective  structures;  they  are,  however^ 
sufficiently  guarded  by  the  larger  bronchi  situated  anteriorly 
to  tbem.  The  protective  agencies  become,  however,  insufficient 
if  the  noxious  insult  has  been  very  intense,  if  the  protective 
apparatus  has  been  paralyzed,  or  if  the  detrimental  stimulus 
travels  along  the  blood  current.  Whenever  the  harmful  agencies 
have  gained  the  upper  hand  against  the  protective  apparatus, 
the  blood  vessels  in  the  mucosa  become  dilated,  the  latter  swells 
and  an  increased  production  of  mucus  occurs,  the  substance  of 
the  mucosa  becomes  infiltrated  with  a  sero-cellular  c?xudate 
which  also  collects  in  the  lumina  of  the  bronchi.  The  substances 
acting  as  inflammatory  irritants  get  in  the  further  course  into 
the  pulmonary  tissue  with  the  lymph  current,  where  they  again 
excite  an  inflammatory  process.  If  inflammation  lasts  for  a 
longer  time,  it  leads  to  an  increase  of  connective  tissue  and  to  a 
reduction  of  elasticity  of  the  bronchial  wall  If  the  catarrh 
is  confined  to  the  larger  bronchi,  the  bronchial  air  current  is 
not  influenced;  on  the  other  hand,  there  is  considerable  disturl*- 
ance  in  bronchiolitis  and  tliere  is  the  possibility  of  an  exten- 
sion of  the  process  to  the  pulmonary  parencbynia. 

Anatomical  Changes,  In  acute  catarrh  of  the  Lirger  bron- 
chi (macroI>roncbitis  catarrh,  ac),  we  find  the  mucosa  red- 
dened unifonnly  or  in  patches,  either  everywhere  or  only  in 
some  branches,  sometimes  studded  with  small  dark  red  extrava- 
sated  blood,  more  or  less  swollen,  loosened  and  covered  with 
mucus  or  ^\ith  a  more  purulent  secretion.  The  size  of  the 
mucous  glands  is  from  that  of  a  millet  seed  to  that  of  a  hemp 
seed  and  they  discharge  translucent  drops  of  mucus  upon 
pressure. 

Catarrh  of  the  finer  bronchi  (bronchitis  capillaris,  s.  bron- 
chiolitis,  s.   mierobronchitis  catarrh,   ac.)^  can   frequently  be 
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recognized  on  autopsy  by  the  fact  that  the  lungs  do  not  collapse 
well  after  opening  the  thorax,  since  the  air  cannot  escape  from 
the  bronchioles  which  are  filled  with  an  exudate.  Emphysema 
of  the  margins  of  the  lungs  (emphysema  vicarians)  has  the 
same  significance,  and  also  the  wedge-shaped,  dark,  sunken-in 
areas  of  the  consistency  of  meat  (atelectasia),  while  similar  but 
firmer  areas  which  protrude  above  the  general  pulmonary  sur- 
face indicate  an  involvement  of  pulmonary  tissue  (broncho- 
pneumonia). Mucous  or  purulent  drops  containing  more  or 
less  numerous  fine  air  bubbles  are  seen  on  the  cut  surface. 

In  chronic  catarrh,  the  bronchi  likewise  contain  a  serous, 
mucous  or  purulent,  occasionally  a  caseous,  exudate.  The  mu- 
cosa, however,  appears  grayish  red  or  brownish,  unequally 
thickened  and  sometimes,  on  the  contrary,  pale  and  thinned  out. 
The  connective  tissue  proliferation  may  in  spots  become  so 
intense  that  villous  excrescences  are  formed  in  varying  degrees. 
Sometimes,  tough  nodules  of  the  size  of  a  millet  or  pea,  are  seen 
outside  of  the  bronchial  wall,  but  in  connection  with  it,  which 
may  contain  caseous  material  (peribronchitis  nodosa).  These 
processes  may  be  accompanied  by  a  proliferation  of  the  inter- 
stitial pulmonary  connective  tissue,  i.  e.,  by  an  interstitial  pneu- 
monia.' 

In  the  deeper  portions  of  the  lungs,  especially  in  the  an- 
terior and  lower  parts,  bronchiectasias  are  formed  occasionally 
which  are  variable  in  shape  (b.  cylindriformes,  fusiformes, 
sacciformes,  etc.),  and  which,  in  larger  animals,  may  assume 
the  size  of  a  fist.  They  always  contain  an  abundant  dirty-gray- 
ish, mucopurulent  secretion,  which  is  occasionally  fetid. 

In  aspiration-bronchitis,  in  the  presence  of  bronchiectasias, 
occasionally  also  in  simple  chronic  bronchial  catarrh,  the  exu- 
date and  later  on  the  bronchial  wall  itself  decompose  with  the 
development  of  a  dirty-greenish  color  and  of  a  fetid  smell 
(bronchitis  putrida).  According  to  the  nature  of  the  case,  the 
bronchial  glands  sometimes  show  acute,  sometimes  chronic, 
swelling. 

Symptoms.  An  invariable  symptom  of  acute  catarrh  of  the 
larger  bronchi  is  cough.  It  is  short,  dry  at  the  beginning,  as 
long  as  there  is  no  secretion  in  the  bronchi,  and  later  moist, 
with  the  increase  and  liquefaction  of  the  secretion ;  then  masses 
of  secretion  are  expelled  through  the  mouth  or  nose.  Cough 
sometimes  occurs  in  paroxysmal  attacks.  Respiratory  difficulty 
occurs  only  whenever  the  process  is  more  extensive,  especially 
in  the  initial  stage.  Percussion  of  the  thorax  shows  nothing 
abnormal;  auscultation  reveals  various  rales.  At  the  very  be- 
ginning, before  any  secretion  whatever  has  occurred  (bronchitis 
sicca),  these  rales  are  absent,  and  one  may  perhaps  only 
hear  a  rough,  vesicular  breathing  sound,  but  rales  appear  on 
the  second  or  third  day  and  remain  present  throughout  the 
whole  course  of  the  disease.    The  rales  are  sharp  and  crackling 


58 


Bronchial  Catarrh- 


as  long  as  the  secretion  h  thick  and  tenacious;  they  become 
more  dull,  moist  aod  more  numerous?  after  the  secretion  has 
beeomo  more  aljumlant  and  more  Huid,  Coarse  and  dull  rales 
siigK^^st,  to  a  certain  tlcgree,  tlie  involvement  of  the  larpjer  bron- 
elii,  wliile  high  fine  rales  speak  for  involvement  of  the  small 
lironchi.  Very  loud  strong  noises  indicate,  in  general,  an  ailee- 
tion  of  the  more  superficial  parts,  those  which  are  less  audible 
disease  of  the  deeper  portion.  Sometimes  the  sounds  are  so 
l>ronounced  that  they  can  l>e  lieard  in  the  vicinity  of  the  patient 
without  auscnitatiou  and  the  rales  arising  near  the  surfaces 
may  be  dett^cted  by  the  bands  placed  on  the  surfaces  (fremitus 
broncbialis).  Commonly  also  such  other  sounds  as  whistling, 
hissing^  spinning  are  excited  by  the  vibrations  of  lamellae  of 
tenacious  masses  of  secretion. 

Nasal  discharge,  which  is  often  present,  has  generally  a 
grayish-white  niucous  or  mucopurulent  ajjpearance.  It  contains, 
at  the  beginning,  few  formed  elements;  in  the  further  course, 
however,  we  find  cell  detritus,  ciliated  epithelia  and  many  pus 
corpuscles. 

The  disease  is  generally  initiated  by  a  febrile  elevation  of 
temf)erature;  enzootic  cases  which  are  due  to  an  infection  are 
particularly  characterized  by  elevations  reaching  to  40""  and 
42-  C,  Sometimes  a  fall  of  temperature  occurs  as  early  as  the 
second,  generally  on  the  third  day.  Increased  pnlse-beat,  dull- 
ness and  lassitude  are  likewise  observed. 

The  sAinptoms  of  acute  catarrh  of  the  finer  bronchi  are 
usually  preceded  by  the  signs  of  macrohroncliitis,  the  clinical 
picture  of  the  former  rarely  coming  on  immediately;  the  cough, 
which  is  likewise  always  present,  is  weak  at  the  start  and  may 
persist  until  the  and,  accompanied  by  little  if  any  expectoration. 
The  respiration  is  accelerated  and  forced  especially  during  ex- 
piration; sometimes  paroxysmal  attacks  of  suffocation  are  ob- 
served. 

The  percussion  sound  is  sometimes  highly  resonant  toward 
the  lioundaries  of  tlie  lungs,  and  in  such  cases  the  pulmonary 
boundary  is  usually  disphu^ed  liackward.  This  niay  also  be  so 
pronounced  that  the  boundaries  as  mapped  out  by  pereussioTi 
nuiy  be  in  a  line  with  the  costal  arphes  (observed  by  Marek  in 
horses  and  dogs).  Atelectatic  poilions  of  tbp  lung  rarely  pro- 
duce dulness  on  percussion,  and  whenever  sucli  is  distinctly  pres- 
ent it  usually  indicates  that  a  bronchopneumoTua  has  cjccurred. 

Auscultation  demonstrates  fine  rales  (high  pitched),  sharp 
crackling  sounds  or  crepitant  rales,  often  in  connection  with 
other  sounds.  The  vesicular  breathing  sound  is  accentuated  in 
many  i^laces,  in  others  less  distinct  or  absent,  in  consequence  of 
the  permanent  or  temporary  closure  of  some  bronchial  branches 
with  masses  of  secretion. 

Bronchiolitis  is  generally  accompanied  by  fever  lasting 
several  days  or  persisting  throughout  the  whole  course  of  the 
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disease.     The  pulse  is  accelerated,  there  is  dullness;  lassitude 
and  marked  diminution  of  appetite  are  also  always  present. 

Chronic  bronchial  catarrh  develops  in  some  instances  from 
acute  catarrh.  As  a  rule,  however,  it  arises  very  insidiously 
and  develops  slowly  from  the  start.  For  a  long  time  only  cough 
is  observed.  It  comes  on  at  first  during  exercise  or  after  the  in- 
halation of  cold  air  or  after  the  effect  of  other  irritating  fac- 
tors. Generally  drawn  and  moist,  rarely  painful,  it  appears 
occasionally  in  longer  paroxysms,  eventually  with  the  expulsion 
of  a  thick  mucous  or  mucopurulent  secretion.  The  respiration 
is  not  interfered  with  in  the  beginning  stage ;  later  on,  however, 
it  becomes  forced,  -and  work  or  rapid  motion  bring  about  sneez- 
ing, which  in  older  animals  is  so  frequently  caused  by  chronic 
bronchial  catarrh. 

Auscultation  gives  the  same  sounds  as  in  acute  catarrh; 
although  dry  rales  and  especially  purring  and  whistling  sounds 
are  particularly  prominent.  Fever  is  absent  aside  from  the  not 
uncommon  cases  with  acute  exacerbations  and  from  cases  of  a 
secondary  nature  where  the  primary  affection  is  accompanied 
by  fever.  The  general  condition  sometimes  remains  undis- 
turbed for  a  long  time;  but  if  the  catarrh  exists  for  several 
months  emaciation  and  anemia  are  seen,  particularly  in  older 
animals. 

The  bronchial  catarrh  which  is  frequently  seen  in  cattle,  and 
which  is  probably  due  to  an  infection  with  the  bacillus  pyocyaneus 
differs  from  the  above-described  picture  only  in  this  respect  that  the 
wheezing,  whistling,  and  purring  sounds  and  crepitation,  are  best  heard 
at  the  portions  of  the  lung  covered  by  the  shoulders.  One  can  also 
demonstrate  tenderness  of  the  anterior  intercostal  spaces.  The  respira- 
tion is  variably  affected  according  to  the  duration  and  is  either  forced 
or  accelerated.  The  general  condition  and  the  production  of  milk 
remain  undisturbed.  In  some  cases,  bronchial  catarrh  is  followed  by 
bronchopneumonia  (see  there). 

For  details  about  bronchitis  scleroticans  of  horses,  as  described  by  Gruter, 
see  in  the  chapter  on  chronic  interstitial  pneumonia. 

Putrid  bronchial  catarrh  is  characterized  by  a  peculiar,  dis- 
agreeable, sweetish  smell  of  the  exhaled  air,  or  of  the  occasional 
nasal  discharge  which  is  particularly  abundant  after  paroxysms 
of  coughing,  and  by  a  dirty  discoloration  of  the  nasal  secretion. 
Otherwise  the  symptoms  are  the  same  as  in  other  forms  of 
bronchitis ;  however,  gangrene  of  the  lungs  frequently  follows 
upon  putrid  bronchitis.  In  very  rare  cases  one  is  able  to 
obtain  tympanic  sounds  on  percussion,  in  some  part  of  the  lower 
thoracic  region  bronchial  or  amphoric  respiratory  sounds,  or 
possibly  metallic  rales  as  signs  of  an  existing  bronchiectasia. 

Course.  Acute  catarrh  of  tlie  large  bronchi  generally  runs 
a  course  of  two  to  three  weeks ;  but  occasionally  recovery  takes 
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plaee  after  a  few  days.  Bronchiolitis,  however,  is  characterized 
1»3'  a  slower  course  and  is  frequently  accompanied  by  broncho- 
pneumonia,  which  not  iincoTumooly  leads  to  a  fatal  issue; 
bronchiolitis,  however,  may  alone  be  the  cause  of  death. 

Chronic  catarrh  always  lasts  several  weeks  and  may  last 
a  number  of  months  and  even  years.  This  depends  upon 
whether  tiie  catarrii  is  a  primary  or  a  secondary  affection,  and 
under  what  conditions  the  patient  lives.  In  protracted  cases, 
acute  exaeerlmtions  are  occasionally  seen,  also  attacks  of  suffo- 
cation, and  these  may  lead  to  a  great  impoverishment  of  the 
condition  of  the  patient. 

Dia^osis.  The  diagfuosis  of  bronchial  catarrh  meets  with 
no  difficulties,  the  presence  of  rales  or  of  whistling  or  purring 
sounds  being  characteriHtic.  One  also  hears  rales  in  edema  of 
the  lungs  and  in  pnhnonury  hemorrhage,  l>ut  these  affections 
come  on  suddenly  with  very  grave  symptoms  and  generally  with 
a  foamy  or  liemorrhagic  nasal  secretion*  The  character  of  the 
rales  and  the  degree  of  respiratory  difficulty  point  to  the  af- 
fected bronchi,  while  the  onset  and  course  of  the  disease  indi- 
cate its  acute  or  chronic  character.  It  is,  however,  sometimes 
difficult  to  determine  whether  a  bronchial  catarrh  is  primarj^  or 
secondary  in  character.  Only  a  very  careful  examination  of 
all  organs  can  secure  against  error.  The  al>sence  of  symptoms 
pointing  to  any  other  disease  speaks  in  favor  of  a  primary 
bronchial  catarrii,  and  the  absence  of  metallic  rales,  aside  from 
the  rare  cases  of  bronchiectasias,  as  well  as  the  generally  favor- 
able course,  likewise  speak  in  favor  of  primary  catarrh,  while 
high  fever  and  great  difficulty  in  respiration  point  to  an  affec- 
tion of  the  lungs.  However,  catarrh  of  the  finest  bronchioles 
also  leads  to  sjanptoms  similar  to  those  last  mentioned,  so 
that  it  IS  sometimes  tlifficult  to  decide  whether  we  are  dealing 
with  a  simple  l>ronchial  catarrh  or  whether  catarrhal  pneumonia 
is  already  present. 

Prognosis.     Idiopathic  catarrh  of  the  larger  bronchi  is  in 

general  a  benign  affection.  Catarrh  of  tlie  finer  bronchi,  how- 
ever, nuiy  in  itself  lead  to  suffocation,  or  it  may  become  com- 
plicated with  catarrhal  pneumonia.  Since  experience  has  shown 
that  this  form  of  catarrh  preferalily  affects  very  young  or  very 
old  and  debilitated  animals,  the  prognosis  in  such  animals  is 
ahvays  dubious  and  is  decidedly  unfavorable  in  the  presence  of 
intense  dyspnea  and  high  fever.  Diffuse  bronchitis,  w-Iiich  is 
seen  after  conllagrations,  is  likewise  of  very  grave  signihcance. 
Enzootic  broncliial  catarrii  usually  takes  a  favorable  course 
and  only  comparatively  rarely  leads  to  death  of  the  animals, 
usually  after  a  complicating  pneumonia  or  pleuritis  has  devel- 
oped; even  these  latter  comphcations  do  not  exclude  the  possi- 
bility of  recovery.  In  enzootic  broncliial  catarrh  of  cattle  of 
commerce  Sclmiidt  observed  a  mortality  of  30%. 


Treatment. 
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The  prognosis  of  secondary  bronchial  (*atarrh  depends 
upon  the  nature  of  the  primary  ilisease. 

Treatment*  Rest  and  pure  air  are  the  most  potent  factors 
in  securing  speedy  relief  from  bronchial  catarrh.  Hence  the 
patients  must  be  kept  in  unifonnly  warm,  clean  places,  the 
tbams  must  be  well  aired  and  the  sojourn  in  the  open,  m  sunny 
places  free  froni  draft,  is  to  be  favored.  Larger  animals 
should  not  be  used  for  work  durin<?  the  whole  duration  of  an 
attack  of  bronchial  catarrh,  even  if  it  is  confined  to  tlie  larger 
Ironchi,  The  feed  should  consist  of  easily  digestible,  dust-free 
material  containing  an  abundance  of  water;  as  a  drink  the  pa- 
tients should  have  pure,  if  possible  slightly  alkaline,  not  too  cold 
^*ater.  Frequent  and  tormenting  cough,  particularly  in  the 
initial  stage,  should  be  ameliorated  by  the  same  narcotics  which 
are  recommended  for  laryngitis  (see  page  42),  In  the  further 
course,  after  the  secretion  lias  become  more  almndant  and  more 
liquid,  its  expulsion  must  not  be  prevented  by  a  suppression 
of  the  cough. 

In  dry  bronchitis  sojourn  in  moist  air  exerts  a  favorable 
influence  and  this  treatment  is  particularly  serviceable  in  the 
case  of  smaller  house  animals  which  are  usually  kept  in  rooms. 
The  contents  of  tin*  air  in  water  vapor  can  lie  increased  by 
placing  flat  vessels  filled  with  water  near  the  stove  or  radiator 
or  by  the  use  of  a  spraying  apparatus.     The  object  of  fre- 
quent inhalations  is  the  same.    The  benefits  derived  from  them 
irnist,  however,  not  be  overestimated,  because  it  has  been  shown 
^x]»erimentally  tliat  vapors  and  finely  divided  fluids  are  depos- 
ited already  in  the  nose  and  pharynx,  so  that  only  a  small  part 
of  them  can  get  into  the  deeper  respiratory  passages.    For  in- 
halation  purposes  the  same  substances  may  be  used  which  were 
recommended  against  laryngitis   (see  page  42),   If  the  exhaled 
air  has  a  fetid  odor,  one  may  use  a  finely  divided  spray  of  cor- 
rosive  sublimate    (1:2000);   2-3%    sohition   of   creolin;    1-2% 
Folution  of  carbolic  acid.    In  intense  dyspnea  due  to  an  exten- 
sive bronchiolitis  the  administration  of  oxygen  may  become 
necessary. 

The  intratracheal  injection  of  drugs  can  only  have  an  in- 
Mgnificant  place  in  practice.  Aside  from  the  fact  that  the  method- 
ical carrying  out  of  such  treatment  meets  with  diniculties  the 
ingested  fluids  (as  shown  by  Biirner)  only  get  into  the  larger 
bronchi  of  the  anterior  pulmonary  portions  and  the  watery 
solutions  are  tliere  absorbed  too  rapitlly,  A  certain  success 
might  be  exiiected  after  the  injection  of  larger  masses  of  fluids 
or  after  oil  in  emulsions.  The  following  are  adapted  for  intra- 
tracheal injections:  sodium  bicarbonate  (2-3%);  zinc  sul- 
phurate (Vj%) ;  argentum  nitrate  (0,1%),  also  Lugol's  solution 
(1:5:  100-200),  and  oil  of  turpentine  (with  olive  oil  aa). 
Larger  animals  receive  from  20-40  gra,  of  the  watery  solutions; 
tmaller  animals  2-3  gm*  at  one  dose  injected  into  the  trachea; 
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of  the  oil  Muxtures,  of  eaeli  15-20  or  1.0  giiL  Masson  &  Vazeus 
liave  used  creosote  with  good  sneeess  in  putrid  bron(?hial  ca- 
tarrh (creosote  LO,  aleoliol  4t>,  aqua  40,  of  this  niixtiire  20  ce. 
twice  daily).  A  4%  fommliu  solution  might  be  used  iustead  of 
the  creosote;  sometimes^  however,  the  former  produces  a  pro- 
louged  irritatiou,  whicli  causes  cough.  To  each  oue  of  these 
sohitious  1-2%  tincture  of  opium  might  be  added  in  order  to 
lessen  the  irrital>ihty  of  the  mucosa. 

Tlie  vahie  of  internal  medication  is  very  doubtful.  Expec- 
torants and  solvents  of  the  mucus  are  in  general  use,  for  large 
animals  in  the  form  of  pills  and  electuaries,  for  small  animals 
in  the  shape  of  solutions.  Such  drugs  are:  stibium  sulf.  auran- 
tiacum  (10-20  or  0.5-1.0  pro  dosi),  ammofiium  chloratum 
(8-15  or  0.2-1.0  gm*)»  root  of  senega  (in  a  decoction  10;] 5  for 
dogs)  and  root  of  ipecacuanha  (0.5il5.0  in  tablespoonful  doses), 
etc.,  2-3%  of  liquor  ammonii  anisatus  is  added  for  smaller 
animals.  In  a  horse  with  bronchiolitis,  Henuann  had  good 
results  by  the  repeated  subcutaneous  injection  of  iodipin  (40-50 
gm*),  When  there  is  almndunt  secretion  of  mucus,  especially 
in  the  smaller  lironcbi,  arnl  dillieulty  in  respiration  depending 
on  it,  emetics  are  indicated  in  snmller  auinmis,  since  vomiting 
raises  the  pressure  and  produces  a  stronger  air  current  in 
the  bronchi,  which  favors  the  expulsion  of  masses  of  secretion. 
Such  drugs  are:  apomorphine  hydrocblorate  (0.005-0.01:50.0, 
combined  with  0.05  gm.  inorpli.  liydrochlor. ;  every  three  hours 
a  tablespoonful  for  dogs);  tartarus  stibiatus  (i:l(X).D  every 
fifteen  minutes  one  tablespoonful);  ipecacuanha  (1-20:150 
aqua),  etc.  Atropine  (horses  and  cattle  0.03-0.05  gm,,  dogs, 
0.002-0,01  gm.,  subcutaueously)  has  a  tendency  to  suppress 
excessive  secretion  and  to  relieve  dyspnea  for  some  time. 
Priessnitz's  applications  may  be  made  to  the  chest. 

The  general  condition  must  be  w^atched  in  very  young  and 
in  very  old  aniumis  and  stimulants  must  be  given  in  tlie  pres- 
ence of  debility  (camphor,  eth**r,  alcohol,  caffeine).  Larger 
animals  must  be  rubl)ed  ilown  two  to  tliree  times  a  day. 

Literature.  Biirner,  A.  f  Tk.,  1899,  XXV,  67.— Behn^ihH,  D.  t.  W.,  1904, 
62.— Ber^H^r,  Z.  f.  Iiifkn,  1907,  III,  lOL— Grmmi,  S.  B..  1888,  69.— ^Ifruter,  Beitr. 
F.  KenBtiiia  d.  Broiiehitis  rhn  d.  Pfpnlc^s,  DIbs.  Ziirich,  IIKH)  (Lit.).— H.  Holt, 
Z,  f.  Infkr,,  1907,  III.  155.— Lowf^k*  Beitr.  r..  Kpnntuis  <L  Erkrauk.  rL  Luftweg© 
niKl  d.  Lim^eii  «1.  Khi«les,  Diss.  Drmlpii.  1909  (Lit.).— I.nlieimii.  A.  f.  Jlys^.,  1907. 
liXTir.  391.— Martens,  B,  t.  W..  1906,  6-55.— Petropawlownky.  A,  f.  Vet.-Wias., 
1906,  14.— Pr.  VK,  1900,  II,  9.— Reisinger,  Mouh.,  190S,  XIX,  193  (Lit).— Schmidt, 
a  B„  1903,  79. 


Bronchial  Croup  {Bronchitis  crouposa).  Cattle  and  sheep  suffer 
from  a  croiipoim  itiHammation  of  the  bronehial  nnicosa  under  the  same 
couditions  whieli  luring  about  rroup  of  the  larynx,  or  it  may  he 
secondary  to  nasal  or  laryno^eal  eroiip.  In  idiopathic  bronchitis 
croiiposa  the  niiieosa  of  all  bronchi  or  of  the  majority  of  them  is 
covered   by    tid^iilar   masses  of  fibrin.     These    masses   interfere   more 
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or  less  with  the  exchange  of  gases  and  they  close  the  finer  bronchi 
completely. 

Hence  the  symptoms  of  this  aJQfection  consist  in  a  very  grave 
dyspnea  which  reaches  a  high  degree,  either  suddenly  or  more  rarely 
after  a  preliminary  fever  which  is  not  well  marked.  One  hears  rattling, 
whistlii^  and  purring  sounds  over  the  thorax.  They  are  as  a  rule  very 
loud  and  may  be  felt  as  a  pectoral  fremitus.  The  disease  is  recognized 
in  its  true  nature  only  after  the  patients  have  coughed  up  croupous 
membranes,  the  source  of  which  is  made  obvious  by  their  tubular  shape 
and  branching  arrangement.  This  does  not,  however,  occur  in  all 
cases,  because  the  animal  may  suffocate  without  any  expulsion  of  mem- 
branes or  the  latter  may  not  be  thrown  out  but  may  be  swallowed 
and  so  escape  notice. 

The  disease  may  reach  its  full  development  within  2  to  3  days 
and  may  then  lead  to  suffocation,  especially  in  young  animals,  while 
older  and  stronger  animals  may  occasionally  recover  after  the  expulsion 
of  the  membranes. 

The  treatment  is  similar  to  that  recommended  for  laryngeal  croup ; 
tracheotomy,  however,  is  of  no  avail,  and  the  chances  of  successful 
treatment  are  not  as  good  since  we  cannot  reach  the  deeper  portions 
of  the  respiratory  tract. 

[The  disease  of  cattle  and  sheep  described  above  is  similar  to  one 
occurring  in  man  and  now  generally  called  bronchitis  fibrinosa.  It 
is,  however,  a  very  chronic  affection  in  man,  which  usually  leads  to 
a  fatal  issue.     Translator's  note.] 

Bronchial  Catarrh  of  Fowl.  This  disease  manifests  itself  in  cough 
and  accelerated  respiration,  accompanied  by  rules  formed  in  the  trachea 
and  audible  at  a  distance;  on  flying  the  rales  may  be  increased  to 
a  rattling  sound.  Very  marked  difiSculties  in  respiration  point  to  an 
affection  of  the  pulmonary  parenchyma. 

Internal  treatment  is  not  promising.  Ziirn  recommends  the 
administration  of  the  following:  Ammon.  chlorat.  0.5;  mel.  0.5;  aqua 
foenic.  50.0  (table  or  tea  spoonful  doses  3  to  4  times  daily).  More 
successfid  is  the  inhalation  of  hot  water  vapors,  or  of  a  fine  spray 
of  mucosolvents  (1%  sol.  common  salt,  sod.  carbonat.  or  bicarbonat.). 
These  are  employed  in  such  a  manner  that  the  opened  bill  of  the  bird 
is  held  over  a  vessel  with  hot  water  or  over  an  inhalation  apparatus. 
Birds  kept  in  the  room  may  be  treated  so  that  a  vessel  with  hot  water 
is  placed  next  to  the  cage,  while  both  are  covered  with  a  cloth.  Sprays 
must  be  directed  into  the  cage.  Care  must  be  taken  that  the  birds 
get  enough  air  for  breathing. 

Contagions  Inflammation  of  the  Air  Sac  in  Oeese.  This  is  a  general 
infectious  disease  which  has  been  observed  in  epizootics  among  geese 
imported  from  Russia.  It  is  characterized  anatomically  by  a  fibrinous 
inflammation  of  the  air  sacs  and  of  the  serous  membranes. 

The  cause  of  the  affection  is,  according  to  Bugge,  a  slender  bacillus 
of  about  the  same  morphology  as  the  bacillus  of  hog  erysipelas.  It 
does  not,  however,  form  colonies  on  ordinary  nutrient  agar  like  the 
bacillus  avisepticus. 

The  most  marked  anatomical  changes  are  found  in  the  air  sacs, 
which  appear  yellow  in  color  while  their  internal  surface  is  covered 
with  thick,  leathery,  whitish-yellow  masses.  Similar  deposits  are  found 
on  the  serous  membranes  of  the  liver,  spleen,  intestines,  peritoneum 
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and  kidneys.  In  consequence  of  the  frequent  simultaneous  involve- 
ment of  the  peripheral  ]>ronelji  nodules  of  pin-head  to  pea  size  or 
branehing  masses  are  found  in  the  lungs. 

The  most  essential  syiriplouis  are  accelerated  respiration  with  open- 
ing of  the  bill,  with  snoring  sounds,  also  staggering  in  walking,  difiicnlty 
in  rising  with  kicking  of  the  legs  toward  the  head.  The  depression^ 
whieh  is  present  from  the  start,  inereases  rajudly  and  the  birds  generally 
die  within  8  to  10  days,  oeeasioiuilly  also  earlier  and  tfuite  unexpectedly. 
The  disease  may  he  distinguished  from  fowl  cholera  because  it  oceui's 
exelnsi%'ely  in  geese,  by  the  al)senee  of  hemorrhages  and  the  presence 
of  fibrinous  deposits  in  the  air  sacs  and  by  the  microscopie  detection 
of  a  slender  bacillus  which  does  not  take  a  bipolar  stain.  In  croupous 
laryngitis  of  young  geese  intense  dyspnea  is  present  from  the  start  and 
the  pseudomembranes  are  found  in  the  larynx. 

Binee  treatment  is  unpromising  the  disease  can  only  be  met  by 
prophylactic  measures  (see  fowl  cholera). —  (Bugge,  Z.  f.  Infks.,  1J)07, 
iii,  470.) 

2.    Narrowing  of  the  Large  Bronchi,    Bronchostenosis, 

Etiology.  Stenosis  of  the  larger  bronehi  nm\^  be  caused 
especially  by  the  accidental  introduction  of  foreign  bodies,  ears 
of  grain,  fir-cones,  pieces  of  bone,  cartilage,  wood,  needles,  ete*, 
as  they  have  been  found  repeatedly  in  the  air  passages  of  horses, 
cattle,  swine  and  earnivora,  (Szabo  found  a  uiou^^e  in  the  air 
passages  of  a  bog  that  had  suffoented  suddenly,  wliieb  got  there 
accidentally  while  the  animal  hail  been  rooting.)  Uther  causes 
are  narrowing  of  the  bronchial  lumen  by  croupous  pseudonieni* 
branes  or  conipression  of  the  bronchi  by  enlarged  or  suppurat- 
ing bronchial  or  mediastinal  ly^nph  glands,  aneurysms  of  the 
aorta,  tumors  of  the  lungs  or  of  the  mediastinum* 

Symptoms.  Narrowing  or  complete  obturation  of  a  larger 
bronebus  dinnnishes  the  exchange  of  gases  in  the  correspond- 
ing portion  of  the  lung  or  prevents  it  entirely  and  causes  dif- 
ticuities  in  respiration,  wdiich  come  on  suddenly^  in  the  case  of 
the  introduction  of  a  foreign  body,  but  more  gradually  in  case 
of  conipression  by  a  tumor.  Particularly  the  former  condition 
leads  to  convulsive  paroxysms  of  cough.  Difficulty  of  respira- 
tion is  generally  of  a  much  graver  form  in  consequence  of  sud- 
den closure  than  it  is  in  a  st_enosis  which  has  developed  gradu- 
ally. The  stenosis  is  usually  unilateral,  it  lessens  the  excur- 
sions of  the  corresponding  half  of  the  thorax  and  causes  a  sink- 
ing in  of  the  yiehling  portions  of  the  thoracic  wall  in  inspira- 
tion, A  stenosis  sound  similar  to  that  heard  in  laryngeal  steno- 
sis nuiy  likewise  be  observable. 

The  percussion  sound  remains  unchanged  as  Kmg  as  there 
is  not  a  complete  obstruction.  The  vesicular  breathing  sounds 
are  absent  over  the  affected  lialf  of  the  thorax,  or  at  least 
weakened,  and  are  intensified  over  the  otlier  portions  of  the 
chest.  Over  the  alTecied  parts  are  heard  occasionally  rattling 
or  whistling  sounds. 
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In  stenosis  caused  by  a  foreign  body  the  exhaled  air  later 
on  becomes  fetid  and  the  temperature  rises.  In  stenosis  caused 
by  compression  one  occasionally  also  observes  edematous  in- 
filtration on  account  of  the  simultaneous  compression  of  larger 
venous  trunks,  paralysis  of  the  larynx  due  to  compression  of 
the  inferior  laryngeal  nerve,  disturbances  of  deglutition  due 
to  compression  of  the  esophagus,  and  in  ruminants  chronic 
bloating. 

Treatment.  Since  successful  treatment  is  impossible,  the 
animals  ought  to  be  utilized  l)y  early  slaughtering. 


3.    Asthma  bronchiale. 

{Asthma  spasmodicum,  Asthma  nervosum.) 

Under  this  name  difficulties  of  respiration  are  designated  in  human 

medicine  which  come  on  periodically  in  violent  attacks,  being  caused 

l)y  transitory  impediments  in  the  bronchioles,  and  are  followed  by  a 

return  to  regular  and  free  respiration.     The  absence  of  anatomical 

changes  which  might  explain  the  respiratory  difficulties  points  to  a 

nervous  origin  of  the  aifection.     It  is  looked  upon  as  a  neurosis  of 

the  vagus  and  it  may  have  a  variety  of  underlying  causes.     Irritation 

of    the    vagus    (pneumogastricus)    may    be    caused    by    compression 

(neoplasms,  enlarged  lymphatics)   or  by  bronchial  catarrh  or  also  by 

reflex  irritation  in  morbid  irritability  of  the  nasal  or  pharyngeal  mucosa 

(transmitted  through  the  trigeminal  nerve),  or  in  certain  anomalies 

of   the   abdominal   organs,   particularly    the    stomach    and   intestines, 

especially  in  a  catarrhal  condition  of  those  organs  (asthma  dyspepticum).. 

Following  upon  irritation  to  the  vagus  a  tenacious  secretion  is  found 

in  the  bronchial  tree.     The  smooth  muscle  fibers  of  the  latter  contract 

eonvulsively.     The  bronchial  lumen  is  narrowed,  the  entrance  of  air 

into  the  alveoli  is  interfered  with  and  the  attack  of  asthma  is  brought 

about.    A  tetanic  contraction  of  the  diaphragm  occurs  simultaneously, 

either  by  reflex  irritation  through  the  pneumogastric  nerve  or  in  con- 

aeciuence  of  the  increase  of  carbon-dioxid  in  the  blood.     Inspiration 

and   expiration  are  both   interfered   with  during  the   attack.     Signs 

of  acute  atelectasis  of  the  lungs  are  also  present  and  whistling  and 

purring  may  be  heard  over  the  thorax. 

Some    veterinary'    authorities    have    reported    similar    cases,    the 

identity  of  which,  with  asthma  bronchiale,  however,  cannot  be  considered 

as  proved,  because  it  had  not  been  considered  that  transitory  stenosis 

of  the  air  passages  may  occur  and  also  that  severe  attacks  of  dyspnea 

sometimes  occur  in  the  course  of  permanent  stenosis,  in  emphysema 

of  the  lung,  in  chronic  uremia  (Lienaux)  and  in  chronic  cardiac  disease. 

Grebe  observed  the  following  symptoms  in  the  case  of  a  horse: 

During  the  last  ten  days  the  animal  had  been  breathing  very  heavily 

at  each  meal,  and  this  condition  lasted  for  one-half  to  one  hour  after 

the  ingestion  of  food.     During  the  attack  the  animal  betrayed  great 

anxiety,  was  sweating  at  the  head  and  neck,  the  mucosae  were  somewhat 

cyanotic,  the  markedly  difficult  inspiration  was  accompanied  by  a  strong 

^latation  of  the  nostrils  and  by  low  whistling  sounds;  the  expiration 

was  easy  and  free;  respiration  28  per  minute.     The  abdomen   was 
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somewhat  bloated;  df^tVeation  ivtardtnl  During  tlie  examination  the 
syinptonis  iiK-reased  to  siieh  an  extent  tliat  the  animal  threatened  to 
fall  down.  During  the  intervals  between  the  attaeks  neither  at  rest 
nor  at  exercise  did  any  distiirhanees  oeeur.  All  symptmtis  disappeared 
after  an  iujeetion  ot>serine  (Orehe  thought  that  this  case  was  identical 
with  the  astlima  dyspepiieum  of  man). 

Peiihertliy  reported  six  eases  in  which  the  attacks  carae  on  suddenly 
and  disappeared  just  as  sudderdy  after  2  to  24  hours,  after  the  patients 
had  expelled  a  hroncliial  seerelion  by  a  viob/nt  attack  of  coii^'h.  Jui- 
provemcnt  did  not  occur,  however,  and  two  of  tiie  asthmatic  hoi*ses 
presented  the  signs  of  emphysema  alveolare  geiniiiiiim  (!). — Boer  saw 
the  affection  in  two  young'  eows  which,  in  sliglit  narcosis  produced 
on  inspiration  a  sharp  whistling  or  his.sing  sound  during  the  attack. 
The  presence  of  pediculated  tumors  (tubercnlons)  in  the  larynx  or  its 
neighborhood  had  not  been  entirely  exckided  in  these  cases. 

Literature.  Bopr,  Holl,  7.,,  ISSH,  XV,  23.— (irehe,  A.  f.  Tk,.  1  SK9,  XV,  255.— 
Penl>ertliy,  J.  ponip.  Path.,   1894,  r^59. 


4.    Lungworm  Disease.     Bronchitis  et  Eronchopneumonia 

verminosa* 

(Verminons  bronehitisl  Venniudse  Lungenphfhise,  Stronfji^htS' 

kraHkheit,  Lifnifenivu nH^eii€ht%  L Hugenivu nnh astfjn    [ (iei^ 

raan] ;  Stroni/ylo.sis  pulmnHiun;  bronchite  et  broncho- 

pnenmvnie  vermineusc,  Stronffylosc  broneho- 

piilmvna ire   [ French ] . ) 

Lungworm  disease  is  an  affection  which  is  usually  enzootic, 
even  ejiizootie.  It  occurs  in  the  form  of  a  bronchitis  or  liroucho- 
pneumonia  of  variable  extent  and  is  caused  by  lung  palisade 
worms. 


Historical.  Epizootics  among  animals  caused  by  worms  were  first 
descril>cd  in  the  middle  of  tlic  eighteenth  century.  They  attraeted 
more  imiversal  attention,  however,  only  after  another  hundred  years. 
The  following  have  espt^riallv  studied  tliis  Hffection:  Davaine  (1860), 
A.  Koeh  (1883),  Neumann  (1888),  A.  Miiller  (1889).  Tapken  (1891), 
M.  Sehlegel  (1899),  Jeanmaire  (1900),  Doctor  (11*07),  Joest  (1908) 
and  others. 

Occurrence.  The  disease  occurs  in  all  countries,  usually 
among  aiiiirials  whicli  are  kept  in  marshy  pastnres  or  in  pas- 
tures which  are  frequently  exposed  to  inundations  or  situatcHl 
in  lowlands.  The  disease  sometimes  occurs  during  stable  feed- 
in«r,  especially  in  lioij:s,  more  rarely  in  cattle*  Among  domestic 
animals,  sheep  and  goats  are  uuist  commonly  affected,  in  some 
neighhorl lands  also  swine;  more  rarely  affected  are  cattle  and 
camels;  horses,  asses,  cats,  dogs  and  rabbits  only  exceptionally. 
Tiungwonus  are  very  frequently  found  among  some  wild  mam- 
nials  such  as  deers,  roes,  chamois,  boars  and  hares.  As  a  herd 
disease,  it  is  generally  otdy  nu't  with  in  slieep  and  goats,  espe- 
cially among  younger  animals,  and  from  time  to  time  it  causes 
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serious  losses,  particularly  after  wet  summers.  The  enzootic 
appearance  among  swine  herds  is  rarer ;  it  is  still  less  conmaon 
among  grown  cattle  and  calves.  Enzootics  of  the  disease  have 
occasionally  been  observed  among  camels.  The  disease  appears 
not  infrequently  as  a  very  destructive  epizootic  among  the  wild 
animals  mentioned  above. 

According  to  Garnet  half  of  all  sheep  and  one-third  of  the  cattle  in  Morocco 
saceumb  in  some  years.  The  disease  occurs  epizootically  in  South  Oranais,  according 
to  Ben  Danou^  and  is  called  '^Beuch*'  by  the  natives^  and  when  disease  of  the 
lung  is  simultaneously  present  they  call  the  affection  *  *  Reuch-el-riya. ' '  Three- 
lourths  of  all  sheep  (many  millions  of  animals)  succumbed  in  Buenos  Ayres  from 
1883  to  1886.  The  disease  is  quite  destructive  in  some  parts  of  Germany  (on  the 
lowlands  of  the  Weser  and  the  Jade  rivers)  among  cattle  and  calves  (Tapken). 
rrbe  disease  is  alFo  widespread  among  swine  in  some  provinces  in  Russia,  and  of 
'the  swine  slaughtered  14%  were  found  affected  in  St.  Petersburg,  21%  in  Moscow 
and  48%  in  Riga  (Schultz).  Heavy  losses  among  sheep  were  caused  in  Hungary 
in  the  year  1889. 

In  slaughtered  animals  lungworms  are  found  frequently  which  have,  however, 
not  affected  the  health  of  such  hosts  unfavorably.  Hertwig  gives  the  following 
figures  for  the  Berlin  slaughtering  plant  for  1887-88.  Among  275,049  sheep,  788 
or  3% ;  among  419,848  swine,  3,237  or  7%.  In  the  Budapest  stock  yards  there 
-mere  found  from  1889  to  1903,  among  90,883  sheep,  3,082  or  3.4%;  and  from 
1902  to  1903,  among  474,401  hogs,  320  or  0.067%. 

Etiology.  The  palisade  worms  (Strongyli  Miiller)  belong- 
ing to  the  filiform  worms  (nematodes)  are  usually  long,  slender, 
smooth,  whitish  worms,  with  a  mouth-end  at  the  anterior  portion 
of  the  body.  It  is  either  round  and  smooth  or  surrounded  by 
\^arts.  The  posterior  portion  of  the  male,  which  is  always 
shorter,  ends  in  a  bursa  which  is  variable  in  shape  and  which 
serves  for  grasping  the  female,  being  provided  with  two  spiculi. 
The  posterior  end  of  the  female  is  straight.  The  genital  pore  is 
sometimes  behind,  sometimes  in  the  middle  of  the  body. 

The  following  palisade  worms  have  been  found  in  the  respiratory 
organs  of  domestic  animals. 

1.  Strongylns  filaria  Budolphi.  The  anterior  of  the  body  some- 
what smaller,  mouth  roundish  without  papillae;  male  3-8  cm.  long, 
bursa  bent  inward,  supported  by  ten  ribs ;  female  5-10  cm.  long,  posterior 
end  pointed;  the  genital  pore  somewhat  behind  the  mid-line  of  the 
body.  Ova  (Pig.  5)  are  oval,  have  a  delicate  hyaline  membrane  and 
contain  well  developed  embryos  within  the  mother  animal. 

The  worm  is  parasitic  in  the  respiratory  organs  of  sheep  and  goats, 
also  in  roes,  in  gazelles,  in  camels,  deer  and  fallow-deer. 

2.  Strongylns  commutatus  Diesing  (Str.  rufescens,  retortaeformis, 
Trichosoma  leporis  pulmonale,  Filaria  terminalis).  Filiform  worm  with 
rounded  and  flattened  end,  brown-red  in  consequence  of  the  intestinal 
tract  shining  through.  Male  1.8-3  cm.  long,  bursa  very  small  and 
rounded;  female  2.8-5  cm.  long,  genital  pore  immediately  before  the 
anus.  Oviparous.  Ova  elongated  oval,  enclosed  in  a  very  delicate 
ihell,  do  not  show  any  segmentation  in  the  body  of  the  female. 

The  worm  occurs  in  sheep,  goats,  rabbits,  hares,  roes  and  chamois. 


68 


Lun^wiiitii  Diseafie. 


3.  Strongylus  micrurus  Mrhlis.  hon^  .sleiuler  worm  with  pointed 
ends,  smootli  head  and  uioiith,  ]Male  3.5-4  I'lii.  loii^  with  small  sitnpie 
bursa  whieh  is  supported  hy  five  ribs  and  whkdi  in  supplied  with 
powerful  spienli ;  female  6-8  em.  long,  posterior  end  8tronj^^l y  pointed, 
genital  pore  direetly  behind  th*^  mid-portion  of  the  body.  Ova  (Fig.  6) 
are  oval  with  delicate  shell,  enntaining  an  embryo  in  the  mother  aninml 
The  liead  end  of  the  endiryo  is  thicker,  the  posterior  portion  of  the  body 
is  S  shaped. 

The  parasite  occurs  in  cattle,  fallow-deer,  stags^  exeeplionalty  also 
in  horses  and  asses. 

4.  Strongylus  paradoxus  IMehlis  (Str.  longevaginatus).  Com- 
paratively short  whitish  or  bro\m  worm  with  eojiieal  lie^nl  and  a  mouth- 
opening  surrounded  hy  six  snmll  papillae.  IMale  1,2  2.5  em.  long, 
bursa e  composed  of  two  wings  which  are  supportetl  by  five  ribs,  spieula 
tine  and  long.  Female  2.5-4  cm» ;  its  pointed  body  end  is  curved, 
genital  pore  in  front  of  the  anus.  It  deposits  ova  and  also  live  embryos. 
Ova  (Fig,  7)  short  oval  with  a  thick  shell.  The  posterior  end  of  the 
curved  embryo  is  thickened  in  a  globular  manner.  Occurs  in  domestic 
and  wild  pigs,  exceptionally  in  sheepj  roes  and  deer. 


Fig.  r>.    ir-yiini  of 
Stronwylua  fihiria. 


FiV.    6.     Uvmu  if 
St  ran  g  v  1 1 1  h     i  n  j en i  i  us  . 


M^.  7.       Uvum  of 
Stron|,7'lU8  pnrado:eu». 


5.  Strongylus  Arnfieldii  Cohhold  White  filiform  wx>rm;  male 
2,8-3,6  cm.  long;  female  4,3*5.5  cm,  long.  Ova  elliptical,  endiryo  with 
a  fine  caudal  appendix,     Occnrs  in  horses  and  asses. 

6,  Strongylus  capillaris  Schlegel  (Nematoideum  ovis  pulmonale, 
Pseudalius  ovis  ijuhn.  Koch),  A  worm  as  thin  as  the  threads  of  a 
spider  web,  cylindrical,  brownish  (hence  called  lung  hair-w^orm )  ;  the 
body  terminates  behind  in  a  point  and  is  twisted  like  a  corkscrew 
in  the  male.  Mouth  opening  snrrounded  by  four  papilla*.  Male  L4 
cm.  long.  The  ventral  Ivranch  of  its  spieula  is  divided  diehotomously 
and  serrated;  bursa,  however,  very  small.  Fenude  1-2.3  etn.  lonp:. 
Oviparous.  (Railliet  and  Nenmann  believe  this  worm  to  be  an  un- 
developed  form  of  Strong,  coiinnutatns  (rufeseeiis)  ;  Seblegc*!  has  ahowm 
that  it  belongs  to  the  Strongylida^,  The  mature  worm  penetrates  into 
the  pulmonary  tissue  after  having  deposited  its  ova ;  it  becomes  encysted 
there  and  it  finally  dies.  The  w^orm  has  been  found  in  sheep,  goats, 
roes  and  chamois. 

7.  Strongylus  sagittatus  IMiiller  in  stags, 

8.  Strongylus  pusillus  Miiller  in  catit. 

9.  Strongylus  minutissimus  li^Iegnin  in  sheep  (very  rare), 
10.  Strongylus  pulmonalis  Ercolani  in  calves. 
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11.  Strongylus  canis  bronchialis  Osier  (Filaria  tracheobron- 
chialis).  This  worm,  the  zoological  position  of  which  has  not  yet  been 
definitely  decided,  is  sometimes  found  in  wart-like  nodules  of  the  trachea 
or  larger  bronchi  in  dogs. 

12.  Strongylus  vasorum  Baillet.  The  ova  and  embryos  of  this 
worm  are  found  in  the  lungs  of  dogs  (found  heretofore  in  the  neigh- 
borhood of  Toulouse,  France,  and  in  Italy). 

In  the  respiratory  passages  or  in  the  lungs  of  cats  are  found 
exceptionally  Trichosoma  aerophilum  Creplin,  also  the  embryos  of 
Ollulanus  tricuspis  Leuckart.  The  individual  species  of  domestic  ani- 
mals may  therefore  contain  several  species  of  strong>ius,  viz.: 

In  sheep :    Str.  filaria,  commutatus,  ruf escens,  capillaris. 

In  hogs :    Str.  paradoxus. 

In  cattle:    Str.  micrurus  and  pulmonalis. 

In  horses  and  asses:    Str.  micrurus  and  Arnfieldii. 

In  dogs:    Str.  canis  bronchialis  and  Str.  vasorum. 

In  cats :     Str.  pusillus. 

In  rabbits :    Str.  commutatus. 

As  to  the  frequency  in  occurrence  of  individual  species  of  lungworms  in 
domestic  animals  which  harbor  several  species  of  stron^^ylus,  the  following  may  be 
said:  In  sheep  one  finds,  most  commonly,  according  to  the  general  view,  Strongylus 
capillaris  and  exceptionally  only  Str.  paradoxus  or  Str.  minutissimus;  not  un- 
commonly,  however,  there  may  be  more  than  one,  and  in  fact  all  of  these  three 
species  of  strongylus  in  one  and  the  same  host  animal.  It  is  said  that  the  disease 
generally  takes  an  enzootic  character  if  the  Str.  filaria  is  present,  more  rarely  if 
Str.  capillaris,  and  still  more  rarely  if  other  species  of  strongylus  are  present.  Some 
observations,  however,  point  to  the  fact  that  these  conditions  may  be  changed 
materially,  particularly  in  some  parts.  Banke  found  Str.  capillaris  in  all  sheep 
marketed  in  London.  Strose  found  this  same  worm  in  66%,  and  Schlegel  in  22% 
of  the  sick  sheep,  while  the  last-named  author  found  Str.  commutatus  in  33%  and 
Str.  filaria  in  only  4%.  It  is  also  believed  that  goats  are  infected  most  commonly 
with  Str.  filaria;  but  Schlegel  found  the  Str.  capillaris  in  92%  of  sick  goats. 

The  development  of  lungworms  is  only  partially  known  and  in 
some  species  totally  unknown.  The  worms  deposit  their  ova  in  the 
air  passages  of  the  host,  whereupon  the  embryos  are  either  set  free 
immediately,  or,  in  the  oviparous  species,  only  after  some  time;  and 
they  are  either  expelled  directly  with  the  bronchial  secretion  into 
the  outside  world  or  they  get  into  the  pharyiix,  are  swallowed  and 
voided  with  the  feces.  Observations  made  on  the  embryos  of  Str. 
filaria  have  shown  that,  provided  the  temperature  and  moisture  are 
favorable,  the  larvae  which  have  arrived  in  the  outside  world  go  through 
several  castings  in  moist  soil,  in  pools  of  water,  in  marshes  or  in  wet 
grass  (casting  may  occur  even  in  the  air  passages  of  the  host  in 
Str.  capillaris)  ;  and  they  live  then,  according  to  some  authors  (Leuck- 
art, Railliet)  for  some  time  in  an  intermediary  host  (insect,  mollusc, 
angle  worm).  Only  after  such  development  will  the  parasites  be  able  to 
invade  the  air  passages  of  certain  animals  and  there  reach  sexual 
maturity. 

According  to  Gerlach  the  period  of  development  to  sexual  maturity 
lasts  at  least  eight  weeks;  however,  the  observation  of  Schlegel,  that 
lungworm  disease  in  goats  may  appear  twelve  to  fifty-nine  days  after 
the  introduction  of  the  brood  of  Str.  capillaris,  permits  the  conclusion 
that  sexual  maturity  may  be  attained  in  a  shorter  time  than  eight 
weeks.  (Str.  micrurus,  according  to  Tapken,  needs  six  to  seven  weeks 
for  its  complete  development.)  The  location  where  the  worms  attain 
fall  sexual  development  varies  more  or  less  for  different  species.     Str. 
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filaria  is  found  preferaljly  in  hronehi  of  medium  and  small  size; 
8tr.  eomiiiutatus  is  found  in  the  smaller  bronchi  and  penelrates  into 
the  pulmonary  tissue  after  ha%nng  deposited  its  eggs;  the  same  h  true 
of  Str,  capillaris,  which  is  found  in  the  small  bronehi  and  alveoli 
Stn  mierurus  is  found  preferably  in  the  medium-sized  bronehi  (Jiist). 
The  usual  hal>itat  of  Str.  paradoxus  is  in  the  medium  and  smaller 
bronchi ;  but  occasionally  it,  is  found  in  the  large  bronchi  and  even 
in  the  trachea.  Otlicr  buigworms  inhHltit  the  uiediuai  and  smalt  bronchi. 
Triehosoma  aerophilnm  is  a  parasite  of  the  trachea  and  of  tlie  large 
bronchi^  while  the  sexually  mature  individuals  of  Str.  vasorum  are 
found  in  tlie  right  side  of  the  heart  and  the  pulmonary  artery  j  those 
of  Olhdanus  trieuspis  in  the  gastric  mucosa. 

The  powt^r  of  reHistaiict*  of  the  worniH  appears  to  lip  vptj  poor  clirectlr  after 
the  t-mbrvos  are  f^t  free  out  of  the  efjg  sheji;  espet-ially  embryos  of  Str.  tilaila 
ami  of  Str.  tnicroriia  peri«h  within  a  short  time  itinier  unfavorable  conflitionrt 
(piitrefaetive  proccFses,  desiccation),  while  otherwisfe  they  renmin  alive  for  weeks 
and  j^o  through  one  moultiiiir  in  pure  water.  After  the  fJr^t  nioultintJt  the  brood, 
probai>ly  now  in  a  rhabrfitiHlike  iutermeVbary  form,  attains  p^reat  resistiiig  power, 
so  that  it  may  livt^  in  water  for  months  (Railliet,  Baillet,  t'ohn),  and  may  revive 
after  a  long  period  of  rlesieration.  Larvse  of  %Str.  lilaria  were  found  alive  after 
sixty-three  hours  of  desi(*eatioQ  (Railliet),  after  a  year  (Ereolaiu,  Piana),  and 
those  of  Sir.  eomnuitatim  after  fourteen  months.  Rexnally  nmtnre  worms  and  their 
larval  are  not  very  resistant  .if  bronjtjht  in  pontart  with  antii>arasiti<*  snbstanees. 
riana*B  investigations  have  shown  that  the  larvae  are  killed  at  onre  by  an  iodine- 
iodide  of  potaFh  solution  (lrlO:I0U)  and  hy  a  4' J  eorroRive  sublimate  solution; 
by  vapors  of  iodine  in  one  minute;  by  ID^f  f^obition  of  eommon  salt  in  ten  minntes; 
by  a  11>M  solution  of  i>ota.Si^iiini  iodide  in  tiftei*n  minutes.  Oil  of  terpentine, 
creosote  and  ealomei  ap|"arently  tlo  not  inltuenre  the  larvu*,  whieh,  however,  do  not 
revive  after  de>-iet'at ion  followed  by  soaking  in  water.  Absolute  aleohol  immobilisred 
them  for  awhile^   but  they  berame  motile  again  after  some  time. 


Tin?  natural  infection  usually  takes  place  with  feod  and 
water  in  i*astiires  whicli  have  been  contaminated  by  sick  animals 
and  wbieli  are  snflfieiently  moist  to  favor  the  development 
of  l>rood.  The  biologic  properties  of  lun,irvvorms  bring  it  about 
that  pastures,  otiee  contaminated,  remain  <bu\e:erous  for  a  long 
time,  because  the  subsequently  alTeeted  animals  kee[>  on  furnish- 
ing the  infectious  material  Ilenpc  the  <lisease  becomes  sta- 
tionary ill  many  parts.  Other  parts  wbieb  are  free  from  epi- 
zootics of  domestic  animals  may  Itecome  infected  by  wib!  ani- 
mals. 

Primarily  <langerons  nn^  low,  marsliy  pastures  an<l  those 
exposed  to  repeated  inundations,  while  pastures  which  are  situ- 
ated favorably  are  dangerous  only  during  permanent  wet 
weather,  even  after  contamination  has  occurred.  The  disease  oc- 
curs undc^r  the  latter  conditions  only  in  occasional  outbreaks  and 
at  prolonged  intervals  which  may  extend  to  several  years.  Long 
lasting  rainy  weather  naturally  increases  the  danger,  even  in 
lowlands,  and  during  very  wet  years  the  disease  sometimes 
assumes  an  epizootic  clmracter  over  a  larger  territory.  The 
disease  is  observed  exceptionally  in  dry  years,  Under  such 
circumstances  tlie  infection  may  occur  by  the  inhahition  of 
worm  larva*  wliicb  may  get  into  the  air  with  dried  an<l  pulver- 
ized swamp  material,  or  with  nuiterial  which  by  rain  and  wind 
may  have*  hccn  deposited  previously  on  feed  plants. 
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Infection  in  the  barn  is  also  possible.  A  porous  and  con- 
tinually moist  soil  of  improperly  arranged  hog  pens,  also 
the  soil  of  the  stables  of  other  animals,  the  moist  soil  in  the 
neighborhood  of  drinking  places,  stagnant  water  in  the  latter, 
offer  a  chance  for  the  further  development  of  embryos  which 
are  coughed  up  by  infected  animals.  Indeed,  lungworm  disease 
has  repeatedly  been  observed  in  young  pigs  which  have  never 
left  the  pen  (Schultz,  Moussu,  Marek),  or  in  cattle  kept  perma- 
nently in  the  barn  (Kasparek,  Scheibel).  Sucking  animals  may 
occasionally  infect  themselves  from  the  udders  of  their  mothers 
which  have  become  infected  through  contaminated  straw.  Ex- 
ceptionally an  infection  may  occur  through  dry  feed  contami- 
nated with  desiccated  but  living  larvae. 

The  brood  of  the  worms  is  usually  taken  up  into  the  body 
of  the  host  in  spring,  at  the  beginning  of  pasturing ;  newer  ob- 
servations, however,  permit  the  conclusion  that  infection  may 
also  occur  in  summer  and  even  late  in  the  fall  (Schultz).  Ac- 
cording to  Docter,  field  hares  infect  themselves  in  fall.  Repeated 
invasions  are  not  at  all  rare. 

Direct  contagion  does  not  occur;  experiments  to  infect 
healthy  animals  through  the  introduction  of  bronchial  mucus 
containing  embryos  into  the  respiratory  passages  or  into  the 
stomach,  or  by  the  intravenous  introduction  of  embryos  and 
ova  (Leuckart,  Schlegel),  were  not  successful. 

Susceptibility.  Young  animals  who  have  at  least  reached 
an  age  of  several  weeks  are  preferably  affected.  The  observa- 
tion of  Kasparek,  according  to  which  calves  one  and  one-half 
to  eight  days  old  were  affected,  has  remained  unique.  Older  ani- 
mals are  affected  more  rarely  in  direct  proportion  to  advancing 
age.  Sometimes,  however,  sheep  and  goats  are  affected  equally 
and  independently  of  age,  especially  in  infection  with  Str.  cap- 
illaris.  The  clinical  sjTuptoms  are,  however,  usually  much 
milder  in  older  animals. 

Pathogenesis.  With  the  ingestion  of  food  and  drink  the 
lar\'aB  get  into  the  stomach,  and  from  there,  during  rumination 
or  by  active  wandering  toward  the  pharynx,  they  get  into  the 
respiratory  passages.  Ziirn,  Spinola  and  Csokor  claim  that  the 
worm  brood  may  also  get  directly  into  the  air  passages  by  the 
inhalation  of  dust  from  contaminated  pools  and  marshes.  The 
idea  that  the  larvae  may  get  directly  into  the  lungs  with  the 
blood  current  has  been  generally  abandoned.  Joest,  however, 
believes  that  this  mode  of  invasion,  with  a  subsequent  migration 
of  the  brood  from  the  lung  into  the  bronchi,  cannot  be  entirety 
denied.  Strongylus  larvae  which  get  into  the  bronchi,  probably 
invade  then  the  smaller  bronchi,  some  also  the  pulmonary  alveoli, 
and  produce,  partly  by  their  motion,  partly  by  their  metabolic 
products,  an  inflammation  of  the  invaded  bronchi  (bronchitis 
verminosa)  or  of  the  alveoli.  Since  the  invasion  is  usually  not 
very  intense,  and  since  the  degree  of  inflammation  and  the  num- 


72 


Lungworm  Disease. 


ber  and  size  of  tlic  iiiflanniuitory  foci  staotl  in  direct  relation  to 
the  amoiiut  of  tlie  worm  brooil,  eitlior  ilisseiuitiated  and  ^gener- 
ally small  inflammatory  foei  are  developed  in  the  hint's  (bronebo- 
pneumonia  verminosa  lolnilaris)  or  the  inliammation  remains 
confined  solely  to  the  infected  bronchus.  During  their  further 
development,  most  kin.^ivornis  (excepting  strongylus  capillaris 
and  strongykis  commutatus)  try  to  enter  the  larger  lironchi, 
where  they  reach  sexual  maturity  and  also  cause  an 
inflammation  which,  however,  is  mostly  due  to  the  deposited  ova 
or  the  escajied  embryos.  Embryos  omy  be  aspirated  into  the 
smaller  l>nniche8  of  the  larger  broncims  or  wander  there  ac- 
tively and  after  perforating  the  wall  of  the  lironehioles,  get  into 
the  lung  parenchyma,  where  they  produce  inflammatory  changes, 
and  in  this  maimer  iiiflannnatory  foci  develop  in  large  numbers 
and  in  considerable  extent  (broncbopneinnonia  lobularis  dis- 
seminata). However,  the  spread  of  worm  pneumonia  proliably 
depends  partly  upon  the  auxiliary  action  of  bacteria  (pjoest). 
In  consequence  of  perforation  of  the  bronchial  wall  by  the  em- 
bryos, air  may  get  from  the  bronchial  lumen  into  the  lung  par- 
enchyma. But  it  is  questionable  wiiether  interstitial  empliy- 
sema  of  the  lungs,  which  is  seen  frequently  in  cattle  in  connec- 
tion witli  hmgworm  disease,  is  nminly  due  to  perforation  of  the 
bronchial  wall,  as  claimed  by  Joest,  since  the  bronchial  lumen  is 
usually  obstructed  by  masses  of  exudate  before  perforation 
occurs.  Paroxysms  of  cough  due  to  the  existing  bronchial 
catarrh  appear  much  more  important.  Sexually  mature  worms 
(Str.  capillaris  and  Str.  commutatus)  invading  the  lung  tissue 
or  embryos  (Str.  vasorum  and  (Ululanus  tricuspis)  1>y  way  of 
the  blood  current  give  rise  to  the  formation  of  miliary  or  some- 
what larger  inflnmmatory  foci. 

From  the  bronchi  the  inflammatory  process  usually  spreads 
to  the  peribronchial  tissue  and  even  fnVflier,  and  the  diminution 
of  elasticity  of  the  brnuchial  walls  induced  in  this  manner,  gives 
rise  to  a  dilatation  of  the  larger  bronchi.  Occasionally  some 
bronchi  are  obstruct(Ml  by  nu^sses  of  worms  and  secretions, 
causing  atelectasis  of  the  affected  portion  of  the  lung,  which 
figain  forms  the  basis  for  a  lirnnehnpneunuinic  focus.  Tf  eiri- 
bryos  are  swallowed  in  great  numbers,  they  may  interfere  w^ith 
digestion. 

From  the  iuvestigations  of  Ligniere  oup  may  canclinle  that  lung- 
worrn  disf*rtse  fnrnish^'S  n  favonihh'  soil  for  ihc  drvrlnpnifnit  of  s^^pondary 
intVctions,  partieuUirly  to  tlK*  hipolai*  bacilli  of  hiMUorrhagiu  septicemia. 

Extensive  bronchial  catarrh  or  lu'oucbopneumonia  cause 
disturbances  of  nutrition  in  eonscqurnee  of  an  increasetl 
decomposition. 

Anatomical  Changes.  These  are  quite  variable  according 
to  the  numl)er  of  lung  worms,  to  single  or  repeated  invasions,  to 
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the  species  of  the  parasites,  the  duration  of  the  process,  etc. 
As  a  rule,  airless  foci  are  found  in  the  otherwise  normal  or  em- 
physematous and  pale  lung  tissue,  preferably  in  the  anterior 
and  inferior  portions  of  the  lungs,  from  the  size  of  a  pea  to  that 
of  a  walnut.  These  foci  are  generally  wedge-shaped,  with  the 
base  on  the  pleural  surface  and  the  apex  directed  toward  a 
larger  bronchus.  The  foci  are  either  sunken  in  and  like  meat 
(atelectasis)  or  more  or  less  prominent,  doughy,  soft  to  tough, 
according  to  the  duration  of  the  process.  They  are  reddish  or 
grayish  red,  or  even  grayish  yellow  in  color  (worm-nodules, 
bronchopneumonia  verminosa  lobularis).  On  section  these  foci 
discharge  a  thick,  reddish  fluid  which  contains  epithelia,  pus 
corpuscles,  ova,  embryos  and  fragments  of  adult  worms. 

Not  uncommonly  extensive  inflammatory  areas  are  encoun- 
tered, especially  in  certain  species  of  animals  (goats,  sheep, 
calves  and  field  hares),  which  are  confined  either  to  one  or  excep- 
tionally to  several  lobes  (bronchopneumonia  verminosa  lobaris 
sive  diflFusa).  The  affected  portions  of  lung  are  like  the  spleen 
in  color  and  consistency  and  they  show  on  section  dark  red  to 
black-red  hemorrhagic  spots,  also  dirty  gray,  crowded,  even  con- 
fluent spots.  The  expressed  juice  contains  a  large  number  of  ova 
and  worm  embryos.  In  acute  cases  in  calves  the  exudate  often 
has  a  fibrinous  character.  In  certain  cases,  the  lungs  contain 
vesicular  nodules  (as  a  rule,  situated  under  the  pleura)  from 
the  size  of  a  millet  seed  to  that  of  a  hemp  seed,  which  are  found 
toward  the  apices  and  margins  and  which  are  of  tough  consist- 
ency (bronchopneumonia  nodularis  pseudotuberculosa  s.  alveo- 
Htis  nodularis  verminosa).  These  nodules  are  formed  around 
an  isolated,  fully  developed  strongylus  capillaris  or  a  strongy- 
lus  commutatus,  or  around  aspirated  ova.  The  nodules  are 
light  yellow  to  gray  yellow  in  the  presence  of  Str.  capillaris,  and 
red-brown  to  violet  or  blackish  in  the  presence  of  Str.  commu- 
tatus. After  the  death  of  the  worms,  the  nodules  undergo  casea- 
tion and  finally  calcification. 

In  dogs  piDhead-sized,  translucent,  pearl-like,  exceptionally  larger,  broncho- 
pnemnonic  foci  are  formed  at  the  root  of  the  lungs,  sometimes  also  in  other  places; 
they  are  produced  by  the  ova  or  embryos  of  Str.  yasorum.  In  the  presence  oi? 
8tr.  pusinus  the  lungs  of  the  cat  show  a  similar  picture;  the  embolic  transportation 
of  embryos  of  Ollulanus  tricuspis  produces  nodules  similar  to  miliary  tubercles  with 
a  hepatized  pulmonary  parenchyma  in  their  neighborhood. 

The  bronchi  contain  an  abundant  mucoid  or  mucopurulent 
secretion,  sometimes  streaked  with  blood,  in  which  the  sexually 
mature  worms  are  found.  Under  the  microscope  numerous  ova 
and  embryos  are  seen.  One  frequently  sees  the  first  worms  at 
the  end  of  the  trachea,  i.  e.,  at  its  bifurcation,  and  these  may 
completely  obstruct  the  larger  or  the  medium-sized  bronchi, 
in  dense  masses,  which  sometimes  contain  only  a  few  or  no 
worms  at  all.  The  mucosa  is  swollen,  reddened  and  sometimes 
streaked  with  hemorrhages.  Bronchiectases  of  varying  sizes 
are  rarely  missed  in  the  presence  of  worms. 
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Inflammation  of  the  deeper  layers  of  the  bronchial  wall 
can  be  recogriized  by  its  thiclaiess,  sometimes  also  by  the  pres- 
ence of  small  purulent  foci  (peribronchitis).  In  such  cases  one 
finds  a  proliferation  of  pulmonary  tissue  around  the  bronchi, 
and  white  cicatricial  bands  are  seen  radiating  from  the  bronchial 
wall  into  the  air-containing  tissue. 

In  hogs  particularly  pathologic  changes  are  sometimes 
found  only  in  the  bronchi.  These,  however^  frequent!}^  lead  to 
atelectasis  of  the  neighboring  pulmonary  parenchyma. 


Act'ordiTiK  to  tJip  observations  of  Oslor,  Bbimberg  and  Babe^  StronffvluB 
eanis  broin'hialis  pmJiiCP  in  dogs  wart-Hko  iirMliik**^  uji  to  the  size  of  a  l(<?an; 
they  are  arran^fefl  lik*»  niiisliroonis  on  thf  snrfar  e  of  the  trathra  ami  of  tlie  larger 
t>roni'lii  (tmrlicohronrhitis  verrucosa  vprniino-'-a)  ;  th<\se  irotlules  t-ontain  worms 
which  may  project  from  nnUi^r  an  uiieveo  eurface.  In  the  pulmonary  parenchyma 
tlM^re  art*  many  gray  sii!>plt*nral  iimliilcf*^  like  grannies  of  saml,  ami  tliest^  contain 
each  one  worm.     Osier  also  observeiJ  extensive  bronchopneumoiiic  inHammatory  focL 

The  pleura  pnlmonalis  of  the  affected  animals  frequently 
appears  mottled,  thickened,  but  rarely  covered  with  librinons 
deposits,  or  adherent  to  the  pleura  eostaHs.  According  to  Kitt, 
the  Sir.  comnmtatus  sometimes  pro<bices  pleuritic  abscesses* 

In  severe  cases  the  other  organs  present  evidences  of  ane- 
mia and  cachexia,  especially  sulieutaneous  edema  and  exudates 
into  the  serous  cavities*  A  very  intense  gastritis  is,  according 
to  Schlegel,  of  frequent  occurrence.  The  bronchial  glands  are 
usually  swollen. 

Symptoms.  The  appearance  of  lungworm  disease  is  possible 
at  any  time.  It  occurs,  however,  preferably  in  spring  and  fall 
or  during  tlie  period  of  pasturing.  The  climax  is  generally 
reached  in  fall. 

Tlie  reports  of  various  authors  on  the  appearance  Q.nd  occurrence  of  lua^rwonn 
<1iReafte  «lo  not  quite  agree  with  each  other.  According  to  Raillift  it  is  ohfened 
mostly  (hiring  the  warm  season;  accor<ling  to  Xeiimann,  it  occurs  all  the  year 
around^  especially  between  Marcb  ami  October;  acconliiig  to  Xiirn,  in  spring  ami 
in  fall;  accortling  to  Frietiberger  &  Frohner  generally  in  fall;  acconling  to 
Dierkerlioflf  in  calves  toward  the  end  of  the  jiastiiring  season  or  even  after  ib» 
terniination,  Csokor  states  that  hingworni  disea^^e  in  laiidiH  aiT^pears  in  siiiiirner; 
in  obler  animals  only  in  fall.  Monssii  claims  that  the  disease  is  prevalent  all  the 
year  around^  hut  reaches  its  ^iniax  late  in  the  fall. 


The  period  between  the  indigestion  of  the  worm  brood  and 
the  ontbreak  of  the  disease  varies  considerably  according  to 
the  intensity  of  the  invasion  and  to  the  individnal  power  of  re- 
sistance of  the  infected  animal  Six  to  ei^ht  weeks  elapse  in 
the  majority  of  cases  till  the  symptoms  become  manifest*  After 
a  minor  invasion  and  in  strong  adult  animals  the  symptoms 
of  disease  come  on  after  several  months,  while  after  a  severe 
invasion,  symptoms  may  be  noti(*cable  aftfr  some  days, 
Schlegel  saw  the  disease  12  to  59  days  after  tlu^  inf(*<^tion  of 
goats,  while  Kasparek  saw,  as  already  mentioned,  bronchopneu- 
monic  foci  in  infected  calves  only  IVi  to  8  days  old. 

The  disease  manifests  itself,  as  a  rnle,  in  all  species  of 
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susceptible  Htjiinals  as  an  iusidioiis  bronchitis,  which  increases 
in  intensity  from  week  to  week,  and  wiiich,  in  a  portion  of  tlie 
cases,  is  aeconipanied  by  the  synij>tonis  of  catarrhal  j>nennionia 
which  finally  leads  to  cachexia. 

Ill  sheep  and  goats  one  first  observes  cough  which  in  the 
beginning  uceurs  only  in  few  animals,  after  lon<^  intervals  and 
preferably  during  exercise.  The  cough  is  shorty  dry  and  strong 
and  spreads  gradually  to  the  greater  portion  of  the  herd.  At 
the  same  time  it  becomes  more  frequent,  weaker  and  torment- 
ing. In  severe  eases  one  observes  real  paroxysms  of  cough,  Tlie 
bronchial  secretion  is  expelled  in  large  lumps  through  the 
mouth  and  in  the  former  are  found  the  worms,  their  ova  and 
embrj'os;  the  latter  by  microscopic  examination.  The  nasal 
secretion  is  usually  seromucoid,  but  it  does  not  usually  contain 
mibryo^  or  ova.  Sheep  frequently  rub  their  noses  on  the 
ground ;  sometimes  with  such  intensity  that  a  loss  of  substance 
occurs. 

The  respiration  becomes  more  and  more  difficult,  especially 
in  sheep,  so  tliat  the  animals  linally  breathe  convulsively.  A 
variety  of  rales  are  lieard  over  the  thorax  and  trachea.  They 
are  sometimes  so  loud  tiiat  they  are  audible  at  a  distance  of 
several  steps.  Percussion  usually  shows  nothing  abnormal;  but 
on  percussing  very  attentively  one  occasionally  finds  dullness 
in  circumscribed  or  even  in  more  extensive  places  of  the  thorax, 
and  sometimes  also  tymjianic  sounds.  Bronehial  l)reatbing  may 
likewise  he  heard.  Ben  Danon  observed  atbominuria.  In  exten- 
sive involvement  of  the  lungs  the  temperature  is  elevated  up  to 
40.5*^  to4P  C. 

Emaciation  and  pallor  of  the  mucosa;  occurs  in  the  further 
course  of  the  disease,  also  a  diminution  in  the  elasticity  of  the 
skin.  The  disturbances  in  nutrition  are  often  intensilied  by  a 
complicating  diarrhea.  Tlie  embryos  of  Str.  capillaris  are  al- 
ways found  in  the  feces  (Se!ilegel).  Finally  edema  appears  on 
the  entrance  to  the  larynx^  on  the  eyelids,  the  lips  or  on  the 
whole  front  of  the  head;  also  on  the  lower  thorax  and  the  ex- 
tremities. The  animals  become  very  weak  and  often  fall  down; 
when  attempting  to  get  up,  the  hind  legs  appear  paralyzed  and 
the  patients  succumb  in  complete  prostration. 

In  cattle,  espeeially  in  calves,  one  usually  observes  cough, 
at  first  strong  an<l  occurring  at  long  intervals,  but  in  the  further 
courfie  it  becomes  moie  frequent  and  more  forced;  when  cough- 
ing the  animals  protrude  the  tongue  from  the  mouth  and  expel 
masses  of  mucus  which  is  sometimes  mixed  with  blood  and 
always  contains  worms.  In  severe  cases  violent  paroxysms  with 
attacks  of  sutTocation  occur  several  times  a  day  nnd  one  of 
them  rnay  lead  to  death  Ivy  aspliyxiation.  The  respiration  is 
more  or  le^s  acceleratcil  from  the  start,  later  on  forceiL  There 
may,  however,  be  rapid  variations  in  the  respiratory  disturb- 
ances, especially  during  the  hot  season  (Hartenstein).  Percus- 
sion and  auscultation  show  conditions  on  the  wliole  similar  to 
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those  ol)servod  in  slieep*  A  febrile  temperature  exists  only  ex- 
eeptioimlly  (>Scheibel)* 

After  an  intense  invasion  the  symptoms  may  increase  in 
severity  so  rapid  1}^  tliat  the  animals  sueennib  within  three  to 
eight  days.  The  elinieal  pietui-e,  however^  d(n"eloi>s  slowly,  as  a 
rnle;  the  cough  fjecomes  gradually  weal«a\  tire  res|iiration 
more  and  more  accelerated,  the  ingestion  of  food  less.  Emacia* 
tion,  anemia  and  edematous  swellings  make  tlieir  ajjpearant^e. 

In  hogs,  lungworm  disease  occasionally  does  not  lead  to 
disturhan(*(^s  of  liealtli.  However,  Str,  paradoxus  sometimes 
causes  great  losses,  probably  after  an  intense  invasion,  and  the 
epizootic  disease  tlien  takes  a  course  similar  to  that  in  sheep 
(Herpienz,  Cztjkor).  In  other  eases  the  atTected  animals  sliow 
only  disturbances  of  nutrition. 

In  horses  and  asses  the  disease  occurs  exceptionally'  huiI  only  leads 
to  a  clioieal  picture,  siriiiliir  to  lliat  seen  in  verniiuoys  bronchi  I  is  of 
calves.     Fatal  eases  ha%'c  been  oliserved  repeatedly  in  asses  (Stewart). 

Repeati'd  attacks  of  respiratory  dhTieulties  are  oI)served  in  dogs 
infected  with  Stn  vasorum;  these  disturbances  nuiy  disappear  within 
a  number  of  da3'3  or  Ihey  may  lead  to  the  death  of  the  aniinaL  Ascites 
is  devtOoped  in  some  eases.  The  disease  occurs  rarely,  and  generally 
only  sporadically;  however,  an  enzootic  prevalence  with  numerous  fata! 
cases  bas  likewise  been  observed,  Rabe  observed  oltsfinate  cough  and 
marked  dy  si)nea  in  the  presence  of  Str.  can  is  bronchial  is  in  the  tracht^a 
and  bronchi;  Osier's  ilontreal  cases  occurred  almost  exchisivcly  in 
young  dogs  and  were  characterized  by  fever,  lack  of  appetite,  weak- 
nrss,  paralysis  of  the  hind  extremities,  convulsions,  dry,  short  cough 
and  vomiting.  Railiiet  believes,  however,  that  the  bronchopnenmonia 
found  in  these  cases  on  post-mortem  examination  was  due  to  distemper. 

Spiroptera  sanguinolenta,  which  oceasionally  may  gi'i  into  the 
respiratory  passages,  also  produces  cl ironic  catarrh, 

Lungworm  disease  of  cats  produced  by  the  ova  and  emliryos  of 
Str,  pusillus  leads  to  frci|uent  cough,  often  accompanied  by  vomiling, 
emaciation,  diarrhea,  cactiexia  and  a  fatal  issue  after  two  to  three 
months.  C^atarrhal  pneumonia  may  occasionally  be  produced  by  the 
einbryos  of  Ollulaniis  tricuspis.  I^t idler  &  Neumann  fonnd  Trichosoma 
aeropliilum  in  the  presence  of  catarrhal  changes  in  tlie  lungs  of  cats. 

Lungworm  disease  is  very  rare  in  rabbits  mid  in  these  animals 
leads  to  the  same  symptoms  as  in  wild  inires,  where  it  fn^tpnmtly 
prevails  to  an  epizootic  extent,  viz,,  accelerated  and  difficult  respiration 
with  frequent  and  dry  cough  and  gradually  increasing  enuiciation. 
The  disease  often  ends  fatallv. 


Course.  The  course  varies  very  inucb,  accordin^c:  to  tbc  in- 
tensity of  tbe  invasion  and  tbe  individual  species  of  animals. 
Tbe  lungr^vonns  may  frequently  live  in  large  numbers  in  ho^s, 
but  also  not  nnconmionly  in  other  animals,  without  disturbing 
tbe  condition  of  health  of  the  iniVcted  animals.  Sheep  and 
goats  generally  are  alTeeteil  most  seriously  after  a  more  in- 
tense invasion,  while  tbe  s}anptoms  are  milder  in  cattle  and  par- 
ticularly in  bogs.     Among  infected  cattle,   only  weak  calves 
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will  succumb,  while  hogs  die  from  the  disease  only  in  very 
exceptional  cases.  The  course  of  the  affection  is  influenced  by 
the  occurrence  of  secondary  infections. 

The  duration  of  the  disease  also  varies  a  good  deal;  in 
the  great  majority  of  grave,  and  hence  unfavorable,  cases,  the 
duration  may  be  two,  three  or  four  months.  Deviations  in 
either  direction  are,  however,  frequent.  On  the  other  hand,  the 
disease  may  last  more  than  four  months,  even  over  one  year, 
particularly  in  adult  strong  animals;  while  on  the  other  hand, 
it  may  take  a  fatal  issue  within  a  few  days  or  weeks  (without 
exception  only  in  younger  animals,  particularly  in  calves).  In 
such  cases  one  generally  finds  a  larger  bronchus  obstructed  by 
masses  of  worms,  or  a  rapidly  spreading  bronchopneumonia. 
In  its  mild  form  the  disease  ends  in  recovery.  In  cases  of  me- 
dium intensity  recovery  occurs,  usually  in  hogs,  frequently  in 
calves,  after  regulation  of  the  diet;  while  sheep  and  goats, 
everything  else  being  equal,  generally  succumb,  especially 
younger,  weakened  animals,  or  those  which  are  in  the  later 
stages  of  pregnancy.  The  very  severe  forms  usually  end  fa- 
tally. The  advent  of  improvement  is  marked  by  a  gradual 
diminution  of  the  cough  and  by  amelioration  of  the  other  symp- 
toms. 

Recovery  is  not  always  complete.  Some  animals,  espe- 
cially sheep  and  goats,  still  suffer  in  their  nutrition  after  the 
disappearance  of  the  catarrhal  symptoms,  and  there  may  be  a 
chronic  wasting  away  with  final  death,  unless  the  animal  is 
slaughtered  in  time. 

Diagnosis.  Neither  the  symptoms  of  bronchial  catarrh  nor 
the  subsequent  cachexia  are' to  be  lo<)ked  upon  as  characteristic 
symptoms  of  the  disease.  A;  diagnosis  can  only  be  made  after 
the  detection  of  the  worms  or  their  ova  or  embryos.  The  worms 
can  be  recognized  with  the  naked  eye  in  the  coughed  up  sputum ; 
if  they  are  absent  microscopic  examination  will  detect  the  ova 
or  embryos  if  present.  Elmbryos  of  lungworms  are  also  found 
in  the  feces  of  infected  animals  (Schlegel,  Piana,  Eichhorn). 

Since  cattle  often  swallow  sputum  which  has  been  coughed  up,  Andersen 
recommends,  after  an  attack  of  cough,  the  introduction  into  the  pharynx  of  a 
rod  armed  at  one  end  with  a  cotton  plug;  the  secretion  obtained  on  the  plug  of 
cotton  is  then  examine<l.  Bergeon  has  used  this  method  with  advantage.  Hasen- 
kamp's  lung-mucus  catcher  might  also  be  fised  with  advantage.  In  an  emergency 
masses  of  secretion  may  be  removed  from  the  pharynx  with  the  hand. 

i' 

Symptoms  which  are  more  or  less  similar  to  those  of  lung- 
worm  disease  are  found  in  catarrhal  pneumonia  from  other 
causes,  as  well  as  in  enzootic  pneumonia  of  young  animals. 
These  affections,  however,  lead  from  the  start  to  more  or  less 
marked  disturbances  of  the  general  health  with  febrile  eleva- 
tion of  temperature  and  they  do  not  lead  to  the  formation  of 
abundant  masses  of  secretion ;  both  forms  of  pneumonia  usually 
occur  in  very  young  animals.  Differential  diagnosis  between 
cases  of  lungworm  disease  associated  with  bronchopneumonia 
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and  other  forms  of  pneumonia  i^  only  possible  upon  the  iletec- 
tion  of  the  worms  and  their  broods.  The  disease  is  distin- 
gnished  from  plenropneomonia  by  its  usually  afebrile  course, 
by  the  absence  of  extensive  areas  of  dullness  and  of  pleurisy; 
further  by  the  fact  that  eongh  remains  for  a  longer  time  strong 
and  convulsive.  In  young  animals  aflfected  witli  pulmonary 
tuberculosis,  the  eougli  soon  becomes  weak.  In  iP^strus  disease 
symptoms  of  involvement  of  the  kings  are  absent. 

ProgBiosis.  This  depends  upon  the  severity  of  the  sj^np- 
toms,  also  upon  the  age,  nutrition  and  species  of  the  affected 
animaL  Everyihing  else  being  equal,  the  prognosis  is  most 
unfavorable  in  the  ease  of  sheep  and  goats,  most  favorable  in 
lungworm  disease  of  hogs.  Fatal  cases  are  always  more  nu- 
merous among  young  than  among  adult  animals.  Sometimes, 
however,  there  may  be  no  ditTerenee  in  this  respect  (especially 
in  infection  witli  Str.  capillaris  or  Str,  commutatns).  In  Inng- 
worm  disease  of  sheep  the  mortality  varies  from  10%  to  70%. 


Treatment  Tlie  most  serviceable  method  of  removing  the 
parasites  consists  in  intratracheal  injections  of  antiparasitic 
drugs  or  in  treatment  with  a  spray  apparatus  also  supplie<l 
with  antiparasitic  drugs.  Favorable  results  have  been  ob- 
tained with  these  means  in  some  cases.  Some  authors,  bow- 
ever  (Dieekerhoff,  Tapken),  deny  that  good  results  can  be  ob- 
tained with  these  methods.  Oil  of  turpentine  is  adapted  for 
intratracheal  ajiplication,  also  tar  preparations  alone  or  in  com- 
bination with  the  former.  The  following  mixture  may  be  used: 
olei  thereljcnt,  rectif.,  nb  olivar,  (oh  lini,  ol.  rapae)  mi  100,0,  creo- 
lin,  purissinii  lOX).  Of  this  mixture  sheep  receive  an  injection 
of  5.0  cc. ;  calves  15  to  20  cc. ;  the  injection  is  repeated  twice. 
Vaeth  uses  the  following  mixture  with  good  results:  01.  caryo- 
phylh,  oL  tlierebentltin.,  aa  100,  acid,  earb.,  ol.  cadini  aa  2,0 
(calves  10.0  gni.).  Wessel  and  Vaeth  obtained  favorable  results 
in  cattle,  Kronig  in  Iambs  with  injections  of  20.0  or  50.0  of  a 
1%  solution  of  carbolic  acid;  Bergeon  in  calves  with  creosote 
(creosote  20  parts,  oleum  amygdal  100  parts,  of  this  mixture 
5,0;  after  four  d<\vs,  20.0  for  several  days).  Scheibel  likewise 
cured  c_attle  with  creosote  (creosote  1  part,  spiritus  reetif.  and 
water  aa  50,0),  Nielsen  used  intratracheal  injections  of  0.1% 
solution  of  potassium  picronitricum  with  good  results  in  calves 
(according  to  the  age  of  the  animals  from  20-60  in  one  dose). 

scheibel  uses  Iti  tlie  t  rent  men  t  of  rattle  in  jjlace  of  an  injection  Byrlnge,  a 
i^prayjnp  apparatus  which  consists  of  an  elliptieally  bent  tracheal  tube  0.4  cm.  wide, 
with  a  shield  ami  two  eyes,  no  that  the  apparatu^i  may  bt»  fastened  with  string 
to  the  neck.  The  tnbp  is  aruicd  with  a  troehar,  so  that  it  can  be  piitihed  into 
the  trachea  of  the  animal.  The  trochar  is  withdrawn  and  a  dichotoniously  divided 
canula  is*  then  inserted  into  the  tnbe.  Oeosote  ^^obition  is  then  sprayed  throngh 
the*  canida  into  tht*  trachea  anti  bronchi,  jnst  as  is  done  when  a  Frick  Rpray  apparatus 
is  nseil.  The  vessel  containing  the  s{>bition  must  bo  hehl  lower  than  the  camHa, 
otherwive  the  ilnid  woulii  simply  mn  in  withont  Imng  finely  divided.     (Zwaenopoel 


1 


Prophylaxis. 


79 


tsd  Coppens).  The  spray  must  be  interrupted  if  an  attack  of  cough  sets  in.  Tho 
tube  should  be  left  in  the  trachea  during  the  whole  period  in  which  this  treatment 
10  etnployed. 

Full  success  can  only  be  secured  when  the  lungs  are  not 
seriously  alTected.  Opinions  are  still  divided  as  to  the  special 
fomi  in  which  the  drugs  are  to  l*e  used.  Some  observers  prefer 
oil  emulsions,  since  these  remain  longer  in  the  air  passages  than 
the  watery  solutions.  Nielsen,  however,  considers  oil  emulsions 
improper,  since  they  do  not  njix  with  the  mucus  and  do  not  get 
to  the  worms*  The  treatment  with  the  spray  apparatus  as  in- 
troduced liv  Scheibel  appears  most  serviceable,  since  the  finely 
divided  fluid  is,  during  inspiration,  aspirated  into  all  bronchi 
into  which  an  air  current  is  still  entering. 

Whether  irritating  smoke  or  vapors  of  similar  action  are 
indicated  even  in  tho  beginning  of  the  atTeetion  is  very  question- 
able. This  method  consists  in  burning  masses  of  horn,  tar, 
stinking  oil,  etc.,  on  heated  iron  plates  in  closed  spaces,  where 
the  aninmls  are  kept,  or  in  heating  turpentine  until  vapors  are 
developed,  and  in  compelling  the  confined  animals  to  inhale  the 
irritating  air  so  as  to  produce  much  cough. 

Stiamlation  and  strengthening  of  the  animals  is  of  the 
utmost  importance  because  experience  hae  shown  that  strong 
animals  sometimes  survive  even  a  severe  attack.  The  animals 
should  therefore  have  nutritious  food,  if  possible  cereals  to 
which  have  been  added  hitters  and  preparations  of  iron.  Pas- 
turing animals  should  also  receive  nutritious  food  and  hay.  In 
order  to  pi*event  repeated  invasions  the  pasture  might  be 
changed  or  the  sick  animals  might  be  stabled.  Animals  which 
are  very  sick  and  which  do  not  improve  in  spite  of  proper 
treatment  should  be  slaughtered. 

Prophylaxis*  Lowly  situated,  marshy  and  damp  pastures 
should  be  avoided.  Care  is  particularly  necessarj^  in  continued 
rainy  weather,  and  young  animals  which  are  especially  suscepti- 
ble must  be  protected.  In  such  neighborhoods  where  the  dis- 
ease has  become  permanently  endemic,  dry  feeding  offers  the 
best  protection  (Schlegel).  Preservatives  which  are  praised  as 
effective  are  useless,  but  one  might  water  the  animals  l>efore 
they  are  driven  to  the  pastures,  because  this  might  cause  them 
to  avoid  drinking  water  from  pools  and  marshes.  The  sputum 
coughed  up  by  tlie  sick  animals,  the  feces  and  the  bedding- 
straw,  the  respiratoiy  tract  of  slaughtered  animals  or  those 
dying  spontaneously  must  he  destroyed.  In  a  herd  which  is  al* 
r^ady  inferteil,  the  young  animals  should  be  separated  from  the 
adults.  AVhere  hogs  and  cattle  are  concerned  the  stables  and  the 
drinking  places  should  be  disinfected-  In  places  where  the  dis- 
ease prevails  among  rabbits  the  weak  and  emaciated  animals 
should  be  shot  (Docter). 

Literature.  Ben  Danou,  Journ.  v^t.,  I9m,  84, — t^sokor,  Ger.  Tk.,  1889,  48f>. — 
Boeter,  Kin  Bcitr.  z.  Kenntuis  des  verm.  Pneiini.  des  Hasen,  Diss.  Leipzig,  1907 
(Lit).— Joest,  Z.  1   Infkr,,   1908,   IV,  201.— Kasparek,  A.   f.  Tk.,   1900,   XXVI, 
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70.— Kitt,  Patli.  AnaL,  Wm,  II,  284;  Baktenenkunde,  1908,  170.— Kocli,  Bev, 
t  Tk.,  18S3,  17.— Miiller,  D.  Z.  f.  Tm.,  1»«9,  XV,  137;  1K91,  XVII,  5S.— Neuiuann, 
Mai.  par.,  1892,  562.— Niel»en,  B.  t  W,,  1909,  212,— Plana,  Clin,  vet.,  19u6,  15,— 
Eailliet,  Zool,  m^.L,  1S95,  424.— Eevnal,  Diet.,  II,  027.— Srheibel,  D.  t  W.,  1907, 
673,— Schlegel,  A.  f.  Tk.,  1899,  XXV,  137.— Srbultz,  A.  f.  Vet.-Wiss.,  1901,  1117.— 
StroB^,  B.  t  W.,  1892,  614— Tapken,  Monli.,  1891,  II,  24L^ZurD,  Tien  Far., 
1882,  264. 


5,    Animal  Parasites  in  the  Air  Passages  of  FowL 
(a)     Syngamiis.  (Gapes.) 

HistoricaL  A  disease  caused  in  chickens  and  turkeys  by  Syogamus 
trachealis  was  fii*st  ol>ser%'pd  in  1779  by  Wieaenthal  in  Baltimore.  It 
has  since  been  reported  repeatedly  and  has  been  studied  more  eare- 
fullv  by  a  number  of  observers  (Leuekart,  Eblers,  Railliet,  M%nin, 
Walker). 

OccurreBce,  The  disease  which  is  producefl  by  syiigami 
appears  to  be  especially  prevalent  in  America,  England,  Italy, 
France  and  Germany,  and  it  prevails  preferably  in  enztiotie  or 
epizootic  distribution  among  pheasants  bred  in  larger  numbers 
in  captivity.  Syngamos  trachealis  invades  especially  pheasants, 
chickens,  turkeys  and  peacocks,  while  Syngamus  broncliialis 
infects  water  fowl  (geese,  ducks) ;  however,  S.  trachealis  occa- 
sionally aiTects  other  domestic  birds,  especiany  pigeons  (Tossi) 
and  room  birds  kept  in  cages.  Syngami  have  also  been  found 
in  partridges,  American  blue-jays,  in  cardinals,  mag)iies, 
rooks,  swallows,  wood-peckers,  storks,  starlings  and  ravens. 
Young  birds  are  generally  atfected. 

Wlesenthal  estiniatefl  that  the  loss  hy  nyn^Kmi  in  the  inv'a«1er]  jiarts  of  tbe 
United  States  arrmiints  to  80%  of  all  yoimg  chii^kens;  Cri^tp  BtatfB  that  Knijlaiid 
loses  annually  aljout  one-balf  million  of  chickt*.  In  a  larjje  pheaBaut  brec*«[injyf 
establishment  of  France  there  was  a  dally  loss  of  1^200  pheasants.  Klee  estimates 
the  loi^s  in  Germany  to  several  hundred  pheasants  annually. 

Etiology.  Of  the  genus  Syngamus,  belonging  to  the  family 
Strongylida?,  the  air  passages  of  birds  are  invaded  by  Synga- 
mus trachealis  Sicliold  (Strongyhis  trachealis,  S.  ]>rimitiviis) 
and  S>Tigamus  bronchialis  Jliihlig.  The  air  passages  of  water 
fowl  sometimes  contain  Monostoma  flavum. 

Syngamus  Is  a  slender,  red  filiform  worm.  The  hea<3 
contains  a  mouth-openin^f  sllr^ounde^l  by  a  strong  chitinous 
ring.  The  posterior  end  of  the  niycfi  Kmaller  male  ter- 
minates in  a  rihbed  bnrsa  which  covern  two  spicula,  Tlie 
female  is  three  or  four  timeH  as  long  as  the  male;  Ha 
poHterior  end  is  blunt,  the  genital  pore  is  situated  in  the 
anterior  portion  of  the  body.  Tbo  male  of  syngamuB 
trachealis  is  2d>,  the  female  5  20  mm,  long;  the  male  of 
syngamus  bronchialiH  10  mnj.,  the  female  25  mm.  The  oval 
oVa  (Fig.  8)  are  j^mall*  provided  with  a  donble  shell.  Tho 
latter  contains  at  either  end  a  roundish  opening  cloned  by 
a  delicate  membrane.  They  contain  a  se^nented  masH  or 
a  developed  embryo.  In  the  trachea  of  fow!  the  male  and 
female  are  usually  found  in  copnlation;  the  two  look  like 
one  worm,  branched   umler  an  acute  angle. 

Infection.  Since  the  genital  pore  is  closed  by  the  adherent 
male,  the  ova  or  the  embryos  develop  in  the  body  of  the  mother, 


Fig.  8.  Ova  of  J^ynga- 

nius  triiehcaliH* 
(AccordingtoMegnin.) 
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and  can  get  out  only  after  the  latter  has  become  torn  or  decom- 
posed, either  in  the  air  passages  of  the  host  or  after  having 
been  coughed  up  into  the  outside  world.  In  spite  of  the  con- 
tinuous copulation,  the  discharge  of  the  ova  is  possible,  accord- 
ing to  Railliet.  In  moist  material,  in  water  or  in  the  air  pas- 
sages eel-shaped  embryos  are  developed  in  from  one  to  several 
weeks.  If  ova  or  embryos  are  swallowed  by  fowl  with  food 
or  drink,  they  adhere,  according  to  Walker,  to  the  wall  of  the 
esophagus  or  crop  or  they  wander  from  there  into  the  stom- 
ach, to  get  into  the  lungs  and  from  there  into  the  trachea,  after 
perforating  the  wall  of  the  esophagus. 

Since  it  has  been  possible  to  produce  the  disease  artificially 
(Ehlers)  by  feeding  embryos  containing  ova,  it  must  be  assumed 
that  the  worm  does  not  require  an  intermediary  host  for  its 
full  development,  and  that  hence  ova  liberated  in  the  air  pas- 
sages may  there  go  through  all  developmental  stages.     It  is 
therefore  possible  that  the  disease  may  be  transferred  directly 
from  sick  to  healthy  birds,  if  the  latter  swallow  the  infected 
secretion  which  the  former  have  coughed  up.    Walker  found  em- 
bryos of  syngamus  in  infected  neighborhoods  in  angleworms, 
"%;vhich  undoubtedly  ingested  them  with  soil;  hence  fowl  may 
^Iso  infect  themselves  by  the  ingestion  of  angleworms.    Klee 
l3.as  shown  that  rooks  which  frequently  harbor  the  parasite  may 
spreads  the  disease,  as  may  also  magpies  and  starlings. 

In  a  syngamus-enzootic  among  pigeons  Rossi  noticed  a  spread  of  the  infection 
"to  the  young  squabs  by  the  mother's  feeding  them.  The  squabs  succumbed  to  a 
'^"^rminous  inflammation  of  the  crop. 

Anatomical  Changes.  The  worms  are  generally  found  in 
l^^rge  numbers  (30-40)  in  the  air  passages;  Syngamus  trache- 
^lis  preferably  in  the  trachea,  Syngamus  bronchialis  deeper  in 
t  lie  bronchi.  The  mucosa  to  which  the  worms  adhere  shows  ca- 
♦  arrhal  changes,  also  occasionally  small  abscesses;  the  lungs  are 
^i-equently  affected  in  Syngamus  bronchialis  infections.  Both 
species  are  not  uncommonly  found  in  the  air  vesicles. 

Symptoms.    The  sick  birds  begin  to  cough  and  they  shake 
tteir  heads  repeatedly;  they  expel  masses  of  tenacious  mucus 
from  the  mouth.    They  often  open  their  bills  (hence  the  com- 
mon English  name  of  the  disease  *' gapes")  and  have  a  whistling 
l^reath.    Emaciation  soon  develops  in  spite  of  a  good  appetite. 
The  respiration  becomes  more  and  more  difficult,  abundant  mu- 
cus collects  in  the  buccal  cavity,  the  appetite  gradually  disap- 
pears, the  birds  stand  with  ruffled  feathers  and  they  die  totally 
exhausted  or  even  earlier  during  an  attack  of  dyspnea.    Older 
birds  sometimes  recover  if  only  few  worms  are  present. 

Diagnosis.  The  disease  can  be  diagnosticated  upon  detection 
of  the  worms  or  ova  coughed  up  vdth  the  secretion.  The  worms 
may  be  seen  in  the  trachea  of  larger  birds  on  intense  illumina- 
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tion  of  the  larynx^  if  this  is  pushed  upward  toward  the  buccal 
cavity  with  the  trachea.  In  smaller  birds  they  heconie  visible, 
aceordiiij^  to  Renne,  if  after  removal  of  the  feathers,  the  trachea 
is  dra^\TL  out  with  the  skin  covering  it  and  held  before  a  strong 
light. 

Treatment,  The  worms  which  are  situated  in  the  upper 
portion  of  the  trachea  can  sometimes  be  extracted  by  the  aid  of 
a  long  slender  pair  of  forceps,  (fonfl  results  have  recently  l>een 
obtained  by  the  intratracheal  injection  of  a  5%  solution  of 
salicylate  of  sodium  (Klee). 

1.0  ec,  of  this  fjolution  is  ititro4hicc(l  with  a  syriiifte  provided  with  an  obtuse, 
b«nt  nee^lle.  It  in  injj'ek'd  froni  the  pharynx  into  the  larynx  or  trachea.  One  may 
also  pn«h  the  iJOt*iik«  into  the  trat'hea,  which  is  hoM  between  two  finj^er«.  Since 
tbe  trachea  of  snmller  liinls  is  hanl  to  enter  in  this  manner,  it  is  Homotimea  necessary 
to  lay  it  free  throu^'h  an  incision  into  the  overlying  skin.  The  parasites  drop  off 
after  the  injection  and  are  exjtelled  by  violent  attacks  of  cough. 

Prophylaxis,  Tlie  expelled  tracheal  secretion^  tlie  feces  and 
the  cadavers  of  diseased  birds  must  he  destroyed;  the  floor 
and  the  poles  of  the  coops  must  be  disinfected ;  pools  in  the  barn- 
yard must  I>e  dried  out;  the  feeding  and  driiikin;j'  vessels  must 
l>e  cleaned  repeatedly.  Mt^gniu  advises  to  spread  denatured 
common  salt  on  the  floor  (250  gin,  to  each  100  square  meters  of 
floor  space).  Sprinklin*^  tlie  soil  with  burnt  lime  may  likewise 
be  serviceable.  Sick  birds  must  lie  separated  from  healthy 
ones. 

Literature.  Klee,  D-  t.  W.,  18iHr,  405  (Lit.).^Nennmnn,  Mai.  para.^.,  1892^ 
587,— Ramiet  Zool.  m#d.,  1895,  453.  -^ 

Syngamus  laryngeiis  occurs  in  the  laryux  of  cattle  in  the  southern 
provinces  of  Annani,  but  it  does  not  produce  any  disturbances, 

(b)    The  Air-sac  Mite  of  CMckens.    CTtoleichuE  Sarcoptoides. 

Cytoleichns  sarcoptoides  {Cytoides  nudna),  a  miU\  IY2  lam.  long, 
the  female  of  which  is  oviparous,  occurs  occasionally  in  large  nnmhers 
in  all  parts  of  the  air  passages,  especially  in  the  large  air  c(4ls.  The 
evolntton  of  this  mite  Ls  miknown.  It  occurs  prcferahly  in  the  air 
passages  and  lai*ger  air  cells  of  chickens  and  pht^asants,  where  it  forms 
very  small  white,  oceasionalty  motile,  points  visible  to  the  naked  eye, 
which  form  a  hoar-like  deposit  wlien  much  crowded  together.  Ex- 
ceptioaally  the  mites  arc  also  fooiid  in  the  air  spaces  of  the  hones; 
and  the  mucosa  of  the  bronchi  rarely  hccomes  catarrhal  under  their 
influence.  Then  the  mites  are  found  in  an  abundant  mucopurulent 
mass  or  in  croupous  membranes. 

C>loleichus  sarcoptoides  fref|ucntly  does  not  produce  any  symp- 
toms of  disease,  even  if  present  in  large  numbers.  In  other  cases  it 
causes  a  catarrhal  condition  of  the  air  passages  with  cough  which, 
according  to  Ziirn,  is  accompanied  by  a  pccxdiar  sound,  as  if  a  small 
foreign  body  had  gotten  into  the  trachea.    In  an  exceptionally  extensive 


Simplektoptes  Cysticola.  83 

invasion  there  may  be  severe  bronchitis  with  the  formation  of  so  much 
secretion  that  death  may  occur  from  suffocation  (Megnin).  Rosencrantz 
(B.  t.  W.,  1909,  757)  saw  numerous  fatal  cases  exclusively  among 
cachectic  adult  chickens  in  whose  peritoneal  cavity  there  were  innumer- 
able sarcopteslike  mites;  inflammatory  changes  were  however  absent. 

The  disease  cannot  be  diagnosticated  from  its  clinical  symptoms 
08  long  as  the  birds  are  alive.  An  effective  treatment  is  unknown. 
Inhalations  of  tar  or  iodine  vapors  might  sometimes  be  tried. 

Symplektoptes  cysticola.  Kasparek  saw  an  enzootic  among,  pigeons 
oaused  by  Symplektoptes  cysticola.  In  distinction  to  previous  references, 
according  to  which  symplektopes  lives  only  in  the  subcutaneous  tissue, 
it  caused  in  Kasparek 's  cases  an  inflammation  of  the  air  passages, 
jDrogressive  inflammation  and  finally  death  of  the  animals.  The  mite- 
like parasites  were  found  in  the  air  passages;  also  yellowish,  whitish, 
elongated  nodules  in  the  lungs,  each  containing  one  parasite. 

lateratnre.    Kasparek,  D.  t.  W.,  1907,  623. 


Section  IV. 

DISEASES  OF  THE  LUNGS. 

1.     Congestion   of   the   Lungs   and   Edema   of   the   Lungs. 
Hjrperaemia  et  Oedema  pulmonum. 

Hyperemia  of  the  lungs  consists  in  an  abnormally  high 
amount  of  blood  in  the  pulmonary  capillaries,  which  may  be 
due  'to  an  increased  inflow  of  blood  (hyperaemia  pulmonum 
activa)  or  the  condition  may  be  brought  about  because,  for 
some  reason  or  other,  the  blood  cannot  flow  without  impediment 
from  the  lungs  toward  the  left  side  of  the  heart  (hyperaemia 
pulmonum  passiva).  Edema  of  the  lungs  occurs  in  consequence 
of  an  extravasation  of  serous  fluid  into  the  alveoli  and 
bronchioles  and  also  into  the  interalveolar  tissue. 

Etiology.  Hard  labor  may  produce  an  increased  supply 
of  blood  to  the  lungs,  since  the  heart  which  works  energetically 
and  rapidly  may  bring  an  increased  amount  of  blood  into  the 
pulmonary  artery.  Active  hyperemia  on  this  basis,  therefore, 
frequently  occurs  in  racers,  in  hunters  and  army  horses,  and 
in  hunting  dogs,  especially  in  summer  when  the  warm  air  also 
has  a  weakening  effect  upon  the  pulmonary  vessels.  In  a  con- 
siderable proportion  of  such  cases  we  are,  however,  rather 
dealing  with  heat-stroke  or  with  acute  cardiac  weakness  due 
to  passive  hyperemia  (for  details  about  the  disease  called 
** summer  foundering''  by  Bongartz,  see  in  the  chapter  on  heat- 
stroke). 

The  disease  under  discussion  appears  in  horses  and,  per- 
haps, also  in  other  animals  in  combination  with  rheumatic  affec- 
tion of  the  intercostal  muscles,  during  long  railroad  transpor- 
tation, particularly  if  the  animals  are  crowded  in  the  car 
(Dieckerhoff,  Sigl).  Overheating  of  the  body,  exertion  and 
excitement  are  probably  the  injurious  factors  (Dieckerhoff  de- 
scribes this  condition  as  a  disease  sui  generis  under  the  name 
of  Pleurodynia). 

Very  hot  air  or  air  mixed  with  acrid  and  irritating  vapors 
may  produce  an  increased  blood  supply  by  dilating  the  pul- 
monary vessels  or  by  acting  as  an  inflammatory  stimulus ;  this 
has  been  shown  by  observations  made  after  conflagrations. 
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Hyperemia  seen  in  the  early  stages   of   acute  inflammatory 
processes  also  belongs  to  this  group. 

A  collateral  hyperemia  is  produced  when  the  blood  current 
in  the  lungs  meets  with  a  rapidly  forming  extensive  impediment 
such  as  occurs  in  pneumothorax  on  the  healthy  side  and  in 
oonsiderable  elevation  of  intra-abdominal  pressure  on  both 
sides. 

Congestive  hyperemia  is  one  of  the  usual  concomitant  con- 
ditions in  stenosis  of  the  left  venous  ostium  or  in  mitral  in- 
sufficiency.    In  the  majority  of  cases,  however,  it  develops  in 
consequence  of  cardiac  weakness  in  dilatation  of  the  heart,  in 
non-compensated  valvular  disease  of  the  heart  in  consequence 
of  myocardial  degeneration  in  many  acute  infectious  diseases. 
Oompression  of  the  pulmonary  veins  in  pericarditis,  decrease 
of  the  negative  intrathoracic  pressure  in  bloating  of  the  stomach 
or  of  the  intestines  may  be  the  cause  of  congestion  of  the  lungs. 
The  prolonged  recumbent  position  on  one  side  may  also  cause 
livperemia  in  the  lower  portions  of  the  lungs  without  the  con- 
tribution of  the  above  factors   (hyperaemia  hypostatica),  be- 
<3ause  in  such  a  position  the  venous  blood  has  to  overcome  the 
^jffect  of  gravity. 

Basch  and  others  have  shown  that  hyperemia  of  the  lungs 
"%^th  increase  of  the  pressure  in  the  capillaries  makes  the 
X,atter  stiflfer  and  so  impedes  the  expansions  of  the  pulmonary 
tissue;  it  is  also  claimed  that  the  capillaries  become  stretched 
"^nd  thus  bring  about  a  certain  amount  of  dilatation  of  the 
^x  Iveoli.  The  slackening  of  the  blood-current  in  congestion  also 
^^<3ts  unfavorably. 

Edema  of  the  lungs  is  also  due  to  various  causes.     All 

tliose  factors  which  produce  hyperemia  of  the  lungs  may  also 

X>roduce  edema  of  the  lungs  if  they  are  acting  more  intensely 

^i>r  over  a  long  period  of  time.     Those  types  of  edema  which 

^re  due  to  alterations  of  the  vessel  walls  brought  about  by 

i:i:ritating  substances  are  easily  explained,  for  in  these  cases 

tlie  extravasation  of  blood  serum  is  a  sequel  of  disease  of  the 

Aressel  walls  as  is  generally  the  case  in  inflammations.    A  similar 

^i:xiode  of  origin  of  pulmonary  edema  is  that  seen  in  association 

^v-ith  acute  pneumonia  and  in  the  course  of  some  infectious 

diseases  (anthrax,  malignant  edema  and  other  septicemic  affec- 

tiions).     Bacteria  and  their  toxins  then  need  not  necessarily 

act  directly  upon  the  pulmonary  tissue,  ])ut  their  inflammatory 

«.ction  may  be  exerted  through  the  blood  circulation.    A  similar 

effect  may  be  manifested  by  certain  vegetable  or  mineral  poisons 

or  by  decomposition  products  of  the  organism;  intense  edema 

of  the  lungs  which  is  sometimes  seen  in  severe  disease  of  the 

kidneys  is  probably  of  a  similar  origin. 

In  the  majority  of  cases  the  edema  is  due  to  stasis  of  the 
blood.  It  frequently  develops  on  this  basis  shortly  before 
death  from  cardiac  weakness,  combined  with  insufficient  expan- 
sions of  the  lungs.    Valvular  lesions  in  the  left  venous  opening 
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often  lead  to  edema  of  the  lungs  even  wlien  eonipeiisatod, 
because  the  1>lood  eannot  flow  freely  from  the  veins  of  the 
right  side  of  the  heart  even  when  the  heart  muscle  acts  welL 
Cardiac  weakness  exclusively  of  the  left  side  is  very  rare  as 
long-  as  tlie  right  side  contracts  powerfolly  (  Krehl).  Hypostatic 
hyperenua  may  also  lead  to  edema  of  the  lungs. 

Nutritive  disturbances  of  the  vessel  walls  in  cachetic  con- 
ditions likewise  predispose  to  edema  of  the  lungs. 

Anatomical  Changes,  The  consistency  of  the  lungs  is 
somewliat  increased  in  pulmonary  hyperemia  and  they  are 
possil>ly  also  somewhat  bbated,  the  cut  surface  is  darker  and 
discliarges  blood  freely.  If  the  congestion  has  lasted  a  long 
time  the  lungs  become  tough  in  consequence  of  an  increase  of 
connective  tissue  and  the  cut  surface  appears  rust-brown  owing 
to  the  presence  of  haematoidin  granules  (so-called  induratio 
brunea).  Hypostatic  hyperemia  is  usually  found  only  on  one 
side  or  on  part  of  one  side;  here  the  pulmonary  parenehTOia 
is  of  spleen-like  consistency  because  the  alveoli  are  filled  with 
blood  corpuscles  and  blood  plasma.  This  condition  is  called 
splenization  or,  wrongly,  pneumonia  hjT^ostatica. 

Pulmonary  edema  is  recognized  by  a  line  foamy  fluid,  mixed 
more  or  less  with  l>lood,  which  oozes  out  in  large  amount  from 
the  cut  surface  of  tlie  lung  which  has  become  less  elastic.  The 
bronchi  are  filled  by  a  similar  fluid  and  the  air  contents  is  very 
much  diminislied.  One  also  observes  the  usual  signs  of  death 
from  suiTocation. 


Symptoms.  The  external  symptoms  of  pulmonary  hypere- 
mia and  of  edema  are  on  the  whole  very  similar  and  consist, 
in  the  signs  of  rapidly  increasing  dyspnea  and  attacks  of 
suffocation.  The  animals  appear  at  first  anxious  and  restless, 
but  later  on  become  listless  and  somnolent.  The  nnieosae  of 
the  head  become  cyanotic,  the  eyes  protrude  and  tlie  jugular 
veins  swell  up.  The  respiration  is  nuich  ac^*elerated  and  forced 
and  soon  becomes  rattling.  In  edema  of  the  hings  the  much 
dilated  nostrils  discbarge  a  foamy,  serous  or  serohemorrhagic 
fluid.  A  short  dull  cough  is  heard  periodically.  The  percussion 
sound  in  hj^iostatic  hyperemia  is  dull  over  the  lower  portions; 
otherwise  it  is  normal  or  may  be  somewhat  dull  and 
higher  in  pitch  on  account  of  the  increased  tension  of  the  in- 
tercostal spaces;  in  severe  cases  of  pulmonary  edema  it  is  like- 
wise dull,  possibly  here  and  there  tympanitic.  Vesicular 
breathing  is  lessened  in  h}7)eremia,  or  on  the  contrary,  rough; 
in  edema  it  is  much  weakened,  sometimes  entirely  absent; 
crepitant  and  rattling  rales  may  be  heard.  The  heart  beat 
becomes  pounding,  the  accelerated  pulse  is  at  first  tense  and 
full,  but  later,  or  in  concomitant  heart  disease  from  the  start, 
small  and  weak. 

All  these  symptoms  may  disappear  as  rapidly  as  they 
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came  on,  and  the  animals  may  completely  recover  within  6  to 
12  hours,  especially  in  active  hyperemia,  while  in  other  cases 
suffocation  comes  on  with  the  increase  of  the  symptoms  within 
an  equally  short  space  of  time  (apoplexia  pulmonum).  On 
the  other  hand  congestive  hyperemia  usually  develops  gradually 
and,  even  in  severe  cases,  leads  to  death  only  after  several 
days.  Pulmonary  edema  also  causes,  at  times,  death  very 
rapidly  and  almost  in  an  apoplectic  manner  (apoplexia  pul- 
monum serosa). 

In  pleurodynia,  respiratory  disturbances,  tenderness  to  pressure  of 
the  intercostal  spaces  and  acute  bloating  of  the  lungs  are  observed,  all 
symptoms  being  due  to  the  tenderness  of  the  intercostal  spaces.  These 
symptoms  usually  disappear  in  four  to  six  days  without  leaving  a  trace, 
sometimes,  however,  a  fibrinous  or  serofibrinous  pleurisy  develops  sub- 
sequently, which  may  cause  the  death  of  the  patient. 

Diagnosis.  Both  hyperemia  and  edema  of  the  lungs  can 
usually  be  diagnosticated  easily  if  one  considers  the  usually 
sudden  onset  of  the  disease  with  the  symptoms  described  and 
if  a  history  or  the  signs  of  the  external  irritants  mentioned 
or  of  an  existing  primary  affection  are  obtained.  In  heat-stroke 
not  only  dyspnea  is  observed,  but  also  marked  cerebral  de- 
pression, physical  weakness  and  a  considerable  elevation  of 
tomperature.  In  septic  infectious  diseases  (anthrax,  swine 
erysipelas)  the  symptoms  of  a  severe  febrile  general  affection 
«.re  present  from  the  start,  coming  on  without  any  discernible 
e^xtemal  influences.  Edema  of  the  lungs  is  distinguished  from 
<iiffuse  bronchitis  by  the  absence  of  fever  and  by  the  presence 
of  crepitant  rales  and  a  foamy  discharge  from  the  nostrils. 
In  pulmonary  hemorrhage  foamy  blood  is  discharged  from  the 
liostrils. 

The  prognosis  is  usually  not  unfavorable  in  active  hypere- 

xnia  occurring  in  otherwise  healthy  animals,  if  proper  treatment 

is  at  once  instituted.    Passive  congestive  hyperemia,  hypostatic 

hyperemia  and  edema  of  the  lungs  frequently  terminate  fatally. 

Symptoms  of  cardiac  weakness  are  of  unfavorable  prognostic 

significance  as  is  also  elevation  of  temperature. 

Treatment.  Rest  is  most  important  for  the  patient.  Ex- 
tensive blood-letting  considerably  relieves  the  heart  and 
diminishes  the  blood  pressure  in  the  lungs,  so  that  they  are 
again  able  to  expand  properly;  blood-letting,  carried  out  at 
the  proper  time,  may  save  the  life  of  an  animal  in  acute  pul- 
monary hyperemia;  but  even  in  congestion  in  the  lesser  cir- 
culation it  is  advisable  to  withdraw  a  moderate  amount  of 
blood. 

Subcutaneous  injections  of  excitants  (camphor,  caffeine, 
ether),  rubbing  or  irrigation  with  cold  water  are  especially 
indicated  if  the  pulse  is  weak.     Cardiacs  are  serviceable  in 
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cardiac  disease.  As  long  as  the  pulse  is  Buffieieiitly  strong,  one 
may  try  in  edema  of  the  Iunjj<  suljcntaiieous  injections  of  atropine 
(0.03-0.05  gni.  for  large,  and  0.005-tKOl  gm.  for  small  animals), 
scopolamine  (0.01-0.05  and  O.OO-l-O.Ol  gin.). 

By  way  of  prevention,  animals  with  cardiac  disease  should 
be  xjrotected  against  hard  work,  rapid  running,  etc.;  their 
evacuations  shouhJ  be  regulated.  Sick  animals  wliich  are  down 
must  be  turned  frequently. 


2,    Pulmonary  Hemorrhage.    Haemoptoe. 

(Bhttstiir^  [Crennan].) 
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As  pulmonary  hemorrhages  all  those  cases  are  designated 
clinically  where  the  source  of  the  blood  is  found  in  the  air 
passages  behind  the  larynx  or  in  the  hmgs  themselves;  it  is 
not  possible  to  ditTerentiate  clinical ly  hemorrhage.^  arising  from 
the  bronchi  or  from  the  pulmonary  parenchyma. 

Etiology;  Haemoptoe  often  is  a  consequence  of  hyperemia 
of  the  lungs  (see  page  84).  Pulmonary  hemorrhage  is,  there- 
fore, seen  preferably  in  horses  aftcT  overheating  in  rapid 
running  or  in  consequence  of  bard  work,  also  as  part  of  tbe 
clinical  picture  of  heart  disease.  Ouittard  oftt*n  saw  pulmonary 
hemorrhage  in  young,  well-nourished  chickens  aft(*r  taking  cold 
during  rough  weather. 

Hemorrhages  from  tlie  lungs,  which  occur  frequently  in  the 
course  of  infections  diseases,  can  be  explained  by  a  diminished 
resistance  of  the  vessel  walls*  Diseases  of  this  kind  are,  partic- 
ularly, purpura  haoniorrbagica,  smallpox,  antbrax,  septicemia, 
pyroplasmosis  in  liorses,  acute  pneumonia,  etc.  Deficient  nutri- 
tion of  the  vessel  walls  undoubtedly  is  a  factor  in  such  affections 
as  leukemia  and  rii^nal  diseases  and  other  diseases  leading  to 
cachexia.  Frequent  beniorrhages  in  hemophilia  likewise  depend 
upon  a  di?uinisbed  tissue  resistance. 

Necrotic  processes  in  the  mucosa  of  tlie  air  passages  and 
in  the  pulmonary  parenchyma  may  produce  hemorrhages  by 
erosion  of  vessels.  This  occurs  in  glanders  in  horses  and  in 
tuberculosis  in  cattle,  in  pulmonary  gangrene,  in  ulcerating 
neoplasms,  and  in  cavity  formation  in  the  lungs  wiiich  occurs 
sometimes  after  pneumonia  (Frohner,  authois'  o^m  observa- 
tion). 

Aneurysms  of  the  aorta  or  of  the  pulmonary  artery  which 
happen  to  be  adherent  to  a  lironclins  may  rui>ture  and  produce 
a  fatal  hemorrhage,  Thromlmsis  or  eniholism  of  the  pulmonary 
vessels  may  bkewise  cause  minor  hemorrhages  and  this  oecnrs 
often  in  valvular  disease  of  the  heart.  A  rare  cause  of  haemop- 
toe are  injuries  to  the  lungs. 
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Sjnnptoms.  Hemorrhage  of  the  lungs  does  not  always 
I)ecome  manifest  because  small  amounts  of  blood  may  remain 
5n  the  air  passages  and  may  be  absorbed  rapidly  or  they  may 
coagulate  and  subsequently  disintegrate.  An  insignificant 
liemorrhage  manifests  itself  sometimes  in  such  a  manner  that 
an  existing  nasal  secretion  or  bronchial  sputum  contains  small 
Ijloody  dots  or  streaks,  or  that  it  looks  saffron-yellow  or  rust- 
l)rown  in  consequence  of  an  intimate  admixture  of  blood.  (A 
saffron-yellow  color  is  seen  particularly  in  pneumonia,  a  rust- 
"brown  color  in  valvular  disease  of  the  heart.) 

Severe  pulmonary  hemorrhages  lead  sometimes  to  a  fright- 
ful flow  of  blood  out  of  the  nostrils  and  mouth,  and  intense 
c3yspnea  is  associated  with  such  an  occurrence.   "The  flow-is 
xisually  bright  red  and  foamy  and  small  air  bubbles  may  even 
T^e  seen  in  a  coagulum  which  may  have  formed.    The  respira- 
tion is  much  accelerated  and  convulsively  difficult;  the  animal 
l3etrays  great  anxiety,  trembles,  perspires,  staggers  and  finally 
falls  down  if  the  hemorrhage  continues.    The  mucosa,  at  first 
ci^yanotic,  becomes  gradually  paler ;  the  pulse  becomes  accelerated 
.^nd  filiform.    Rales  are  occasionally  heard   over  the  lungs; 
^Iso  over  the  trachea;  sometimes  crepitant  sounds  are  audible. 
The  significance  of  pulmonary  hemorrhage  depends  pri- 
xinarily  upon   the   amount   of  blood   lost.    Animals  may   look 
Xi^ealthy  after  small  amounts  of  blood  are  lost,  larger  animals 
^ven  after  the  loss  of  three  or  four  quarts;  although  tfiey  may 
^how  a  transitory  weakness.    A  considerable  loss  of  blood  leads 
^»:>iore  or  less  to  the  signs  of  grave  anemia  which  disappears  only 
^^fter  a  long  time  or  may  liBad  to  cachexia.     Very  excessive 
liemorrhage  may,  of  course,  teYminate  fatally  in  a  very  short 
"t:  ime,  within  fifteen  to  thirty  minutes. 

Diagnosis.     Hemorrhage  of  the  lungs  may  be  recognized 

^Tom  the  bright  red  and  foamy  character  of  the  blood  voided. 

T?he  source  of  the  hemorrhage  however  is  recognized  only  with 

diflBculty.    It  may  occur  that  blood  coming  from  the  posterior 

p>arts  of  the  nose,  as  well  as  blood  coming  from  the  mouth, 

T>harynx  or  esophagus  flows  backward  to  be  then  expelled  with 

attacks  of  coughing.    Under  these  circumstances  the  blood  doea 

T>ot  contain  numerous  air  bubbles  and  the  examination  of  the 

parts  named  and  of  the  thorax  will  usually  afford  information 

about  the  source  of  the  blood.     In  hematemesis  the  blood  is 

expelled  with  vomitory  movements,  it  appears  dark  in  color, 

and  is  often  mixed  with  coagula ;  it  reacts  acid  and  frequently 

contains  particles  of  food.    One  must,  however,  not  forget  that 

the  act  of  vomiting  is  brought  about  in  smaller  animals  by 

coughing,  that  vomited  blood  may  subsequently  get  into  the 

air  passages,  that  blood  from  the  lungs  likewise  becomes  dark 

later  on  and  that  a  large  amount  of  blood  will  remain  alkaline 

even  in  the  stomach.    Hence,  in  making  a  diagnosis,  it  is  neces- 
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sary  to  consider  all  circiraistanees  and  the  eonditioo   of  all 
internal  organs. 

Treatment.  When  a  liemorrbage  is  not  abundant,  it  suffices 
to  take  the  animals  to  a  moderately  cool  place,  to  protect  them 
against  every  excitement  and  to  give  them  complete  rest;  they 
should  not  be  excited  even  hy  an  exaniitiation.  Hemorrhaiires 
occurring  in  young  chickens  may  be  i^topped  by  bringing  the 
animals  to  a  warm  place.  If  congh  is  present,  it  should  be 
suppressed  hy  narcotics,  while  the  henmrrhage  should  be  met 
by  drugs  which  contract  the  vessels.  Most  commonly  used  are 
ergot  (secale  cornutum)  (15.0-25.0  or  0.5-2.0;  of  the  extract 
5-10  or  0.24.0  gm.  internally,  the  extract  in  half  doses  sub- 
cutaneonsly) ;  ergotin  (0,02-0.2  gm,  hourly  for  dogs) ;  extractiim 
hydraslis  (1045  gm.  for  horses  subeutaueously),  Mellin  and 
Plnmier  consider  secale  cornutum  as  not  serviceal>le  because 
it  brings  about  contraction  only  in  the  larger  circulation  so 
that  it  may  increase  the  pulmonary  hemorrhage;  floid  extract 
of  ergot  is  said  to  be  an  exception  from  this  rule.  Water 
containing  vinegar,  turpentine  or  chlorirle  of  iron  are  serviceal>le 
for  inhalation.  Cold  packs  of  the  thorax  and,  according  to 
others,  warm  packs  may  be  employed.  If  the  site  of  the  hemor- 
rhage can  he  nmde  out,  the  affected  half  of  the  thorax  may 
be  ])laced  at  rest  by  applying  strips  of  adhesive  plaster  to  it. 
One  may  also  employ  Moerkeberg'^  rubber  plates  (6-8  mm. 
thick),  which  may  be  moulded  easily  after  a  previous  soaking 
in  hot  water. 

Venesection  appears  indicated  only  in  the  presence  of 
hyperemia  of  the  lungs;  excitants  and  digitalis  must  be  used 
when  great  weakness  is  to  he  counteracted.  Subsequent  anemia 
must  l>e  properly  treated  (see  Vol.  I  ).  Animals  which  are 
predisposed  to  hemorrhage  from  the  lungs  must  he  protected 
propbylactically  against  excessive  work,  overheating,  cold,  etc. 


Alveolar  Bloating  of  the  Lungs. 

alveolare. 


Emphysema  puhnonum 


The  term  emphysema  of  the  king  designates  an  abnormal 
dilatation  of  the  alveoli  with  an  enlargement  of  the  kings  due 
to  it;  the  pulmonary  parenehynui  may  either  remain  noiTrial 
(enn>hysema  puhnonum  alveolare  acutuni)  or  atrophy  may 
occur  of  the  interalveolar  septa  (emphysema  pulmonum  alveo- 
lare genuinum  s.  siibstantiale  s.  essentiale). 


(a)     Acute  Alveolar  Emphysema. 

{Simple  Bloating  of  the  Lungs,) 

Acute  alveolar  bloating  of  the  lungs  consists  in  simple 
dilatation  of  tlie  air  vesicles  without  any  structural  changes 
of  the  pulmonary  parenchj^na.    It  is  always  secondary  in  nature 
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and  may  disappear  completely  as  soon  as  the  primary  affection 
is  relieved.  It  is  tlierefore  of  minor  clinical  importance.  Ac- 
cording to  the  primary  disease  simple  bloating  of  tlie  kings 
may  he  diffused  over  l>oth  Inngs  (volnmen  anrtnm  pnlmonum, 
Krehl)  or  it  may  be  confined  to  portions  of  the  lungs  {emphy- 
j^eina  pulmonum  alveolare  vicarians). 

Etiology*  Diffuse  acute  bloating  of  the  lungs  is  a  regular 
<5oncomitant  to  diffuse  microbronchitis.  It  is  seen  in  the  course 
<jf  pleui'odynia  (see  page  87);  also  in  long-lasting  convulsive 
<!OUgh,  in  long-continned  strong  inspiration  and  expiration  as 
it  is  seen  in  certain  diseases  of  the  air  passages  or  in  a  pro- 
tracted agonal  struggle. 

Circumscribed  acute  bloating  of  the  lungs  develops  if  the 

l>ronchi  of  a  certain  territory  become  narrowed  or  if  certain 

jjarts   of   the   lungs   have   l>eeome   obstructed.     In   the   former 

<2ase  the  corresponding  portions  become  emphysematous;  in  the 

latter  ease,  neighboring  areas. 

Diflfuse,  as  well  as  cireinnseribcd  empliysenni  develops 
^jjartly  on  account  of  overstretching  of  the  alveoli,  partly  on 
P«u*^ount  of  the  fact  that  the  escape  of  air  out  of  the  alveoli 
Ls  more  or  less  interfered  with  in  certain  diseases  of  the  air 
X^assages,  hence  more  and  more  residual  air  remains  in  the 
alveoli. 


Symptoms.  Aside  from  the  symptoms  of  the  primary  dis- 
ease there  is  in  diffuse  acute  bloating  of  the  lungs,  an  increased 
:x*esonant  percussion  sound  ^ver  the  lower  and  posterior  pul- 
^Hionary  margins  and  a  displaceinent  backwards  of  the  posterior 
inferior  pulmonary  border,  which  may  he  extensive  enough  so 
♦hat  the  posterior  inferior  pulmonary  border  reaches  to  the 
postal  arch  (authors'  own  ohsem^ation).  The  percussion  sound 
is  more  rarely  affected  in  circumscril>ed  acute  bloating  of  the 
lungs,  i.  e.,  when  a  larger  lung  territory  has  become  affected, 
The  respiratory  sounds  vary  in  both  forms,  according  to  the 
mature  of  the  primary  affection;  if  larger  pulmonary  territories 
liave  been  obstructed  one  hears  intensified  vesicular  breathing 
over  tlie  empbysematons  portions. 

Bloating  of  the  lungs  decreases  the  expansion  of  the  lungs 
in  direct  proportion  to  its  extent  Ijecause  severe  bloating,  which 
has  existed  for  any  length  of  time»  will  decrease  tlie  elasticity 
of  the  pulmonary  tissue.  Bloating,  ho%vever,  will  disappear 
without  leaving  any  trace,  if  the  primary  disease  leads  rapidly 
to  recovery,  hut  chronic  alveolar  emphysema  with  atrophy  of 
the  interalveolar  septa  will  develop  when  the  primary  disease 
exists  for  a  longer  period  of  time. 

Diagnosis.     If   the   percussion   sound   is   changed   in   the 
manner  indicated  above  and  if  primary  diseases  as  mentioned 


92 


Chronic  Alveolar  Bloating. 


are  present  a  diagnosis  can  be  made  safely,  provided  chronic 
alveolar  puliiiouary   emphyseiiia   can   be   t^xeliKled 

Treatment,  Tbis  depends  entirely  upon  the  primary  dis- 
ease. Its  removal  mnst  be  sought  for  because  its  persistenee 
entails  clanjLcer  of  the  develojiment  of  lastinf*;  ehronie  dilatation 
of  the  alveoli. 


(b)    Chronic     Alveolar    Bloating*    Emphysema    pulmomim  alveolare 

genuinum. 

{Heaves;  Emphysema  palm,   a! v.  sub^tiantialr,) 

CliroTrc  alveolar  I>toatin£f  of  the  hin^s  consists  in  a  per- 
manent dilatation  of  tlie  alveoli  aeeonipaniet]  by  atrojihy  of  the 
interalveolar  and  the  interinfiuidibular  septa  and  of  the  vessels 
contained  in  tbeni. 

Occurrence.  Chrome  emphysema  of  the  lungs  is  found 
preferably  in  horses,  more  rarely  in  working  oxen,  quite  fre- 
quently in  hunting  dogs,  usually  in  eauim^s  that  are  somewhat 
advanced  in  age.  It  is  the  most  common  cause  of  horses  being 
broken-winded. 


Etiology,  Chronic  emphysema  of  the  lungs  develops^  as 
a  rule,  after  the  animals  have  been  used  a  long  time  for  heavy 
work  (pulling  or  running) ;  it  is  more  rarely  due  to  continued 
inspiratory  or  expiratory  ilysjuiea  in  chronic  diseases  of  the 
air  passages.  Since  continued  inspiratory  dyspnea  is  rare  as 
long  as  tlie  air  can  stream  into^the  lungs,  it  plays  only  an 
insignilicant  nSle  in  the  production  of  chronic  pubnonary  em- 
physema. A  more  potent  ami  more  frequent  cause  of  tlie  affec- 
tion is  difficult  expiration,  which  is  occasionally  simultaneous 
with  inspiratory  dyspnea. 

Long-continued  and  convulsive  cough  is  more  dangerous 
in  tbis  respect  than  impeded  expiration,  because  a  deep  inspira- 
tion precedes  every  effort  at  cough  and  tins  produces  a  high 
air  pressure  in  tlie  lungs.  On  account  of  narrowing  of  the 
bronehial  lunu^n  by  plugs  of  mucus  or  swelling  of  the  mucosa, 
the  escape  of  air  out  of  the  alveoli  is  impeded  in  catarrh  of 
the  finer  bronchi.  These  ciremnstances  suflieicntly  ex|ihiin  why 
chronic  bronchial  catarrh  so  frequently  leads  to  emphysema 
of  the  lungs.  Ball  saw  several  cases  of  chronic  emphysema 
in  cats  following  multiple  luH>nchial  adenomata. 

Tbe  presence  of  i-hronie  bronrhial  catarrh  in  eniphysenia  of  the  hing??  iloes 
not  per  se  prove  that  the  latter  is  always  (aiisei!  by  the  former,  liecaiise  emphysema 
may  exist  aiifl  only  «iiiifieqiU'Titly  !ea<l  to  bronrhjal  catarrh. 

EmpliysiMiia  of  the  j^ciiinni'  or  subshiiitiiil  typ*'  mny  arisp  si\^a  from 
other  ctuisos  asidi'  from  tliosi^  nlr<*jidy  rinutK'r:rhni  mul  n  peraiaoent  dilii- 
tation  of  pubtionary  alveoli  with  atropjiy  of  Dh'  pubnonary  tissue  may 
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develop  as  a  vicarious  chronic  emphysema  of  the  lungs  in  various  chronic 
diseases  leading  to  the  obstruction  of  portions  of  the  lungs.  This  form 
is  of  clinical  importance  only  in  so  far  as  it  increases  still  further  the 
respiratory  difficulties  caused  by  the  primary  disease. 

Predisposition.  The  frequency  of  the  disease  increases 
"«vith  age.  It  is  exceedingly  rare  in  horses  younger  than  five 
years,  but  common  in  older  horses.  The  frequent  occurrence 
of  the  disease  in  older  animals  finds  its  explanation  in  the 
:f  act  that  forced  respiration  continued  over  longer  periods  and 
<3ue  to  hard  work  will  produce  a  detrimental  effect;  work 
liftorses  are  moreover  frequently  exposed  to  affections  of  the 
x-espiratory  organs  and  to  disturbances  of  nutrition  in  con- 
sequence of  insufficient  feeding  and  of  digestive  anomalies. 

The  influence  of  insufficient  nutrition  is  seen  convincingly 
in  senile  atrophy  of  the  lungs,  where  dilatation  of  the  alveoli 
is  due  exclusively  to  atrophy  and  thinning  out  of  the  inter- 
^Iveolar  septa.  The  power  of  resistance  of  the  pulmonary 
'fc  issue  shows  a  good  deal  of  individual  variability  because  it 
"%^^ould  otherwise  be  unexplainable  why  some  animals  contract 
<^lie  disease  after  a  comparatively  short  exposure  to  harmful 
ijifluences  and  at  a  comparatively  young  age,  while  others 
:K-emain  well  under  the  same  conditions  or  only  develop  a  mild 
:^orm  of  the  affection  late  in  life.  A  diminished  resistance  of 
t  lie  pulmonary  tissue  may  be  acquired,  congenital  or  hereditary. 

Pathogenesis.     A   considerable   dilatation   of   the   alveoli 
^:>ccurring   again   and   again   innumerable   times,   perhaps   for 
3^ears,  will  decrease  the  elasticity  of  the  pulmonary  tissue  of 
itself  to  a  certain  degree.    Much  more  important,  however,  is 
^he    circumstance    that    under    the    conditions    indicated    the 
alveolar    pressure    becomes    increased    during    expiration    or 
^li^oughing  and  the  interalveolar  and  interinfundibular  septa  with 
^heir  capillaries,  are  compressed  and  distorted  from  both  sides. 
^Frequently  recurring  narrowing  of  the  pulmonary  capillaries 
impedes  the  free  flow  of  the  blood  more  or  less  and  some 
^capillaries  will  become  impervious,  while  blood  corpuscles  are 
^irrested  in  them.    Since  there  is  then  no  blood-current  in  some 
^i^pillaries  or  at  least  only  a  current  of  blood  plasma,  the  nutri- 
tion of  the  pulmonary  parenchyma  suffers,  including  that  of 
the  compressed  and  distorted  capillaries.    For  this  reason  and 
in  consequence  of  the  ever  increasing  alveolar  pressure  the 
capillaries   become   completely   obliterated,   the   elastic   fibers 
^ield   to    the   increased   pressure   and   the   alveolar   epithelia 
undergo  fatty  degeneration.     Thus  the  interalveolar  and  inter- 
infundibular septa  gradually  become   thinner,  the  interstices 
between  the  yielding  elastic  fibers  become  larger,  until  finally 
the  interalveolar  and  later  also  the  interinfundibular  septa  dis- 
appear entirely  so  that  neighboring  alveoli  become  confluent 
to  form  a  common  cavity. 
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If  this  process  ^oes  on  in  the  lungs  it  leads  to  a  snccessive 
decrease  of  elasticity,  hence  the  lungs  will  increase  their  size 
with  difficulty  during  respiration  and  also  decrease  it  with 
difficulty  in  expiration,  so  that  a  gradual  increase  in  the  volume 
of  the  lungs  is  produced.  The  obliteration  of  a  portion  of  the 
pulmonary  capillaries  which  bring  about  the  exchange  of  gases, 
leads  to  a  decrease  of  the  respiratory  surface,  to  an  increase 
in  pressure  in  the  puhnonary  artery  and  consecjuentlj^  to  a 
hypertrophy  of  the  walls  of  the  right  side  of  the  heart.  The 
decrease  of  elasticity  and  the  diminution  of  the  respiratory 
surface  cause  dyspnea  wliich  is  particularly  manifest  in  ex- 
piration. Deiicient  ventilation  of  the  air  passages,  and  changes 
in  the  lesser  blood  circulation  predispose  the  animals  to 
bronchial  catarrh. 

Anatomical  Changes,  The  lungs  appear  larger,  softer  and 
less  elastic  (more  like  an  air-cushion)  and  in  consequence  of 
tlie  diminishes!  blood'Siipply  also  paler  than  normal;  their 
surfaces  frecpiently  show  the  impressions  of  the  ribs  (this  is 
important  from  a  forensic  standpoint).  The  changes  are  most 
marked  toward  the  inferior  ami  posterior  borders.  The 
diaphragm  appears  raised  posteriorly,  the  heart  is  covered  by 
the  lungs  to  an  increased  extent.  The  margins  of  the  lungs 
are  rounded  off,  individual  air  vesicles  can  be  reeo.gnized  with 
the  naked  eye  and  between  them  sometimes  larger  air  spaces, 
up  to  the  size  of  a  hazehiut.  If  cut  into,  the  lung  tissue  col- 
lapses more  slowly  than  under  normal  conditioTis  and  without 
crepitation;  the  cut  surface  is  pale  red  and  discharges  only 
a  small  amount  of  foamy  blood;  small  droplets  of  pus,  which 
appear  on  pressure,  point  to  the  existence  of  l)ronchial  catarrh. 
The  enlarged  lungs  are  lighter  in  weight  than  those  of  healthy 
animals. 


Stommcr  has  iiiveRtiKatoil  the  histolog:ic  phangea  and  hai^  aBcertaine*!  that 
the  rliametor  of  the  alveoli  is  increaset]  from  a  imrnial  of  O.M  mm.  to  1.5  riiiii., 
while  t!ie  diaiTveter  of  the  interalveolar  nepisi  is  decreapeBl  from  H  ^  to  1-2  fi.  The 
vessels  are  more  straij^ht,,  their  liimen  ift  nurrowed^  partially  ohlitt*rate<h  The  aiJinl>pr 
of  elaHtif  fibers  is  i^Pf reaHt>il,  the  alveolar  epithelia  are  in  a  state  of  fatty  degenera- 
timi,  HiinlfleiRfh  foiirnl  in  the  Irin^fH  of  man  that  new  ve^H'lB  are  forme<l  partially 
in  plaee  of  tliose  that  havt*  berome  obliterated;  this  chanjje  in  brought  about  by 
a  now  fonnation  front  branches  of  the  pnbiionary  artery  whii'h  enter  into  anastoTnoms 
with  l>ranelips  from  the  bronehial  artery.  The  involuntary  muscle  fibers  of  the 
bronehial  wall  are  mcreasefh 

Hj^^ertrophy  of  the  right  cardiac  ventricle  is  found  in 
advanced  eases,  in  the  most  severe  cases  also  dilatation  with 
syinptoms  of  general  congestion. 

Tn  senile  atrophy  of  the  lungs  (atrophia  senilis  pnluu)  the  picture  in  similar, 
beeause  the  alveoli  have  become  enlargefl  aecotinlarily^  ex  vaeuo,  in  ronHecpienre  of 
tissue  atrophy.  Huch  lungs  are,  however,  never  enlar^eil.  They  are,  on  the  contrary, 
smaller  ami  there  is  no  h>"j>ertrophy  of  the  right  aide  of  tho  heart. 

Symptoms.  With  the  usual  methods  no  changes  can  be 
demonstrated  in  the  lungs  while  the  disease  is  in  its  stage 
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cpt  development.  On  close  inspection  one  may  reeo|i:nize  a  minor 
c^liange  in  the  respiratory  niovt^nients;  tlie  expiration  is  sonie- 
^vhat  prolonged  and  ocenrs  with  the  anxiliary  action  of  the 
^ItHlominal  muscles.  In  less  well  nonrislied  atiinials  one  sees 
dwng  inspiration  a  slight  sinking  in  of  the  intercostal  spaces 
^  tifJ  of  the  wall  of  the  thorax  in  the  cardiac  region.  The  f re- 
tiu^^ncy  of  respiration  is  at  first  not  changed.  The  animals 
are,  however^  more  easily  tired  during  work,  and  they  hreathe 
til  en  more  rapidly;  they  show  in  short  the  sjTiiptoms  of  being 
sliort  of  wind  even  at  this  early  stage. 

In  a  niore  advanced  stage  the  dyspnea,  however,  becomes 

dtistitict.     The  ribs  are  now  elevated  strongly  and  moved  for- 

*%^«i*cl,  and  there  is  strong  passive  sinking  in  of  the  intercostal 

sj^^ic^es  of  the  lower  portions  of  the  thoracic  wall,  also  of  the 

aril:«^rior  aperture  of  the  chest  and  of  the  Hanks,     Expiration 

ooox:a.r8  under  very  strong  anxiliary  action  of  the  abdominal 

ttivx.2^<;les  and  the  formation  of  a  depression  along  the  costal 

ai*ol:aes,    The  expiration  is  often  double  and  is  accompanied  by 

»xi   -^-m.  pward  movement  of  tlie  hnnbar  portion  of  the  spinal  column 

and      by  a  shaking  of  the  whole  rump.     The  inspiration  often 

alscz>     occurs  in  two  stages   (see  Fig.  10).     The  respiration  is 

ius.i:a.^^lly  somewhat  accek^rated. 

A  lasting  dihitation  of  the  thorax  progresses  in  like  degree 
"^'^t^1l:m.  the  gradual  dilatatifui  of  the  lungs.  The  more  proniin<Mitly 
eixi*^%r'ed  ribs  produce  a  barrel-sliaped  thorax,  a  picture  which 
^^^t»*ays  the  character  of  the  disease  on  first  sight. 

The  percussion  sound  over  the  lungs  is  deeper  and  markedly 
loxK^^  The  increase  in  intensity  is  imrticularly  marked  over 
tlie  inferior  margins  of  the  lungs,  where  a  higher  but  duller 
^^"*-*^^~id  is  heard  under  normal  conditions.  The  area  of  cardiac 
clxilX^iess  becomes  smaller  or  may  disappear  entirely.  In  severe 
^^^-^^8  one  can  also  show  by  weak  ]H»reussion  that  the  posterior 
'^^^^'^^  Bndary  of  the  lungs  has  liecn  ilisplaced  Imckwiird  and  tlown- 
^T^^'^^^^'  ^^^  healthy  horses  which  are  not  overly  fat  one  finds 
•  i*^  posterior  boundary  of  the  kings  in  tlie  iliac  line  where 
^.^5^  crossed  by  the  seventeenth  rib,  in  the  ischial  line  by  the 
fi^t^^eiith  rib;  in  the  shoulder  line  by  the  eh^venth  ril>;  and 
^  masses   into  thf   lower   horizontal   bonmhirv  in  the   seventh 
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n^^^Tcostal  space;  in  emphysema  of  a  high   degree,  however, 

'^^^      Irmgs  reach  to  the  eighteenth  rit*  in  the  iliac  line,  to  the 

^^"^^^nteenth  rib  in  the  ischial  line,  and  to  the  twelfth  or  four- 

**^^*>tli  rib  in  the  shoulder  line.     [Sec  Fig.  9\.)^ 

of^      On  auscukation  one  hears  weakened  vesicular  l)reathing, 

^_^^^n  mixe*l  with  dry  or  moist  rfdes  as  an  indication  of  an 

j*^^  Filing  bronchial  catarrh,  which  then  also  leads  to  an  intensi- 

^I^^^tion  of  the  vesicular  lireathing  sounds  over  some  portions 

the  thorax. 

Cough    is  due  to   a  more  uuirked   bronchial   catarrli   and 

^taally   occurs  in   a   somewluit   more   advanced   stage  of  the 

^ea^o.     It  is  weak  in  more  pronounced  cases  of  emphysema 
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Chronic  Alveolar  Bloatm|'» 


on  account  of  diiiuiiisluHl  piiliiioiiai'y  elasticity,  short,  and  as 
a  rule,  dnll 

The  apex  beat  is  fre<iuently  somewhat  accelerated,  the 
lieart  sounds  are  weakened,  tlie  second  pulmonary  sound  is 
coinmoidy  somewhat  accentuated  (felt  in  the  median  portion 
of  the  left  lower  thorax  in  the  third  intercostal  sjjaee).  Transi- 
tory signs  of  cardiac  weakness  may  come  on,  particularly  after 
hard  work. 

The  respiratory  difficulties  increase  markedly  durin^sr  work 
and  this  reduces  the  work-value  of  the  animals  eorrespouflin^ly 
with  the  advance  of  the  disease,  when  the  signs  of  shortness 
of  breath  become  very  marked. 


¥ig.  9,      Diftplacempiit   of   tlio   fwD^lerior,  lower   bnuiiilnrv   of  tlio   hmg  in   chrnnic 

etiipliyseiiJrt*     TIjp  tinit  rior  finer   Une  imlicates  tht*  iiortiinl   houti<hiry  whicli  at  C 

gat's  over   into  i-imUsir  tluUnesw;    i\w   hcavinr   Uiie  iiTtUt^!ite>i   tUe   houndnr\'   of   the 

enhirgt^l  hiii;!,'.     Tlie  iigur«'ri  loxlicate  the  Tjumi»ers  of  Un'  rilw. 


The  investigations  of  Kichter  and  Bebmidt  have  nhown  that  short n!?89  of  breath 
prodiK*ed  by  clironii'  alveolar  pnlniotmry  eni|«liyseiiia,  jiarticularly  (biring  exorcise, 
brings  about  an  rUnation  of  teiniJoraturG  wliifh  will  return  to  normal  only  aft^r 
two  hours.     Half  an  hour  after  the  exercise  the  temj>erature  may  stilJ  be  38,9*"  C 

Disturbances  of  nutrition  and  permanent  circulatory  dis- 
turbances appear  after  tlie  disease  lias  lasted  a  long  time. 
Animals  which  were  previously  fairly  well  nourished  or  even 
fat  gradually  become  emaciated;  edema  appears  on  the  lower 
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abdomen,  on  the  lower  chest  and  on  the  extremities,  until  the 
animals  are  utterly  unable  to  work  and  have  to  he  killed. 

Course.  Months,  perhaps  years,  elapse  until  the  disturb- 
ances in  respiration  and  circulation  point,  even  at  rest,  to 
material  tissue  changes.  (Holterbach  saw  severe  shortness  of 
breath  appear  forty  days  after  a  convulsive  cough;  it  is  not 
clear,  however,  whether  this  case  was  one  of  chronic  emphysema 
of  the  lungs.)  The  course  is  much  influenced  by  the  work 
required  of  the  animals,  since  hard  work  leads  to  respiratory 
and  circulatory  disturbances  and  to  a  more  rapid  progress  of 
the  pulmonary  changes,  to  the  development  of  complications, 
particularly  of  obstinate  bronchial  catarrh  and  these  of  course 
materially  contribute  to  a  further  deterioration  of  the  condition 
of  the  animals.  This  may  particularly  be  observed  in  horses 
which,  because  of  their  lessened  ability  for  work  are  sold  to 
poorer  proprietors,  where  they  have  to  work  still  harder  and 
at  the  same  time  receive  poorer  food,  for  which  reasons  they 
often  succumb  rapidly.  Recovery  or  a  permanent  stationary 
condition  of  the  affection  appears  excluded  on  account  of  its 
very  nature,  because  the  existing  pulmonary  bloating  will  pro- 
duce respiratory  difficulties  and  these  will  of  necessity  further 
increase  the  morbid  condition.  Transitory,  and  even  marked 
and  rapid  improvement  occurs,  but  this  is  almost  without  ex- 
ception due  to  improvement  in  the  complicating  bronchial 
catarrh.  If  this  occurs,  a  decrease  of  the  pulmonary  dilatation 
is  at  once  demonstrable.  A  sudden  deterioration  may  occur 
in  consequence  of  the  development  of  an  interstitial  emphysema. 

Diagnosis.  In  a  more  advanced  stage  the  disease  can 
easily  be  diagnosticated,  if  the  signs  of  enlargement  of  the 
lungs,  of  an  increased  air  content,  and  a  decrease  of  elasticity 
are  present.  Early  in  the  course  of  the  disease  it  cannot  be 
diagnosticated  by  the  aid  of  physical  methods,  because  the 
changes  in  the  pulmonary  tissue  are  of  a  minor  degree ;  it  may, 
however,  be  suspected  if  dyspnea  of  a  more  or  less  pronounced 
character  is  present  and  if  reliable  data  reveal  a  preceding 
pulmonary  affection,  while  careful  examination  of  the  thoracic 
organs  for  other  changes  is  negative. 

Temporary  relief  from  dyspnea  is  often  brought  about  by  horse  dealers  by 
the  internal  administration  of  leaves,  roots  or  seeds  of  plants  containing  atropine 
(Atropa  belladonna,  Datura  stramonium,  Hyoscyamus  niger).  Raitsits ' experiments 
made  in  the  Budapest  clinic  have  shown  that  these  plants  do  not  merely  reduce 
the  frequency  of  respiration,  but  also  abolish  the  double  period  and  the  forced 
character  of  the  respirations,  so  that  it  may  appear  perfectly  normal,  even  in 
advanced  cases.  The  effect  is  produced  within  fifteen  minutes  and  lasts  a  whole 
day.  After  the  effect  has  vanished  the  dyspnea  becomes  more  intense  than  previously. 
During  the  first  hours  after  the  administration  of  the  above-mentioned  plants  the 
buccal  mucosa  is  very  dry  (to  mask  this  it  is  usually  rubbed  with  fat).  One  also 
observes  dilatation  of  the  pupils  which  do  not  respond  to  light  (sometimes  also 
visual  disturbances),  and  a  considerable  increase  of  the  pulse  rate.  Subcutaneous 
injections  of  atropine  (0.03-0.05  gm.)  have  the  same  effect;  this,  however,  comes 
on  within  a  few  minutes  and  lasts  only  for  one  to  three  hours  (see  Fig.  10). 

Vol.  2-7. 
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Cliroui*^  Alveolar  Bloating, 


Asidn  from  its  rajjitl  development  aeiite  liloatin^  of  the 
lung  is  distinguished  by  the  fact  that  it  either  eomes  on  as  a 
coneomitaiit  affection  in  acute  disease  of  the  lungs,  or  during 
hard  work  or  after  a  long  railroad  transport,  and  that  it  dis- 
appears again  after  amelioration  of  the  primary  disease  or 
during  rest  It  must,  however,  not  I>e  forgotten  that  the  factors 
mentioned  may  also  suddenly  increase  the  sjTiiptonis  of  chronic 


Time 
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Fi^.  10.  Pneumograph  of  a  horse  ityith  pulmonnrif  emphtfsema.  a  before  inji^tion 
of  atropine^  (mnrkcd  dyipiiea  witli  Joiible  p\piration )  ;  b  If*  itilnuti^H  afl<'r  ihv  injec- 
tion of  0.05  prm^  of  atropine,  (dyspnea  has  (iiHiippt*arotn  ;  r  1^4  hour*  aftvr  the  injec- 
tion;  d  17  hour^  after  the  injection,  (dyspnea  a^'uin  very  marked). 


empliysema  or  that  their  discontinuation  may  much  improve 
tlie  clinical  picture  of  emphyseraa.  Interstitial  emphysema  is 
characterized  by  a  ra])idly  increasing  dyspnea^  without  the 
possibility  of  demonstrating  a  displacement  of  the  boundaries 
of  the  lungs,  and  frequently  with  the  development  of  sub- 
cutaneous emphysema.  Pneumothorax  is  characterized  by  a 
sudden  onset,  by  a  metallic  percussion  sound  and  by  similar 
breathing  sounds* 
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Prognosis.  It  is  impossible  to  prevent  the  progressive 
opment  of  the  disease;  the  prognosis  therefore  is  un- 
•able  as  to  complete  recovery.    Since,  however,  the  develop- 

goes  on  very  slowly,  the  animals  may  occasionally  be 
3eable  for  years  for  walking  and  for  pulling  moderate 
.     The  degree  of  the  diminution  of  the  ability  to  work 

be  ascertained  by  actual  tests. 

Sveiy  complication  which  appears  during  the  course  of 
lisease  innuences  the  prognosis  unfavorably.  This  is 
cndarly  true  of  bronchial  catarrh  which  is  seen  so  fre- 
Ij  as  a  complication;  its  complete  cure  will  be  much  re- 
d  in  consequence  of  the  insufficient  exchange  of  gases, 
iac  weakness  is  of  similar  unfavorable  prognostic  signifi- 


l!!refttalient.  Good  nutrition  and  appropriate  work  may  be 
I  upon  in  the  absence  of  any  specific  curative  treatment 
olong  the  period  of  usefulness  of  the  animals.  Complica- 
which  may  arise,  especially  bronchial  catarrTi,  must  be 
irly  treated  (see  page  61). 

lie  systematic  administration  of  arsenic  (0.1-0.5  gm.  pro 
a  generally  indicated  in  affections  of  this  kind  which  are 
eterized  by  an  asthmatic  condition.  The  beneficial  effect 
lenic  depends  on  its  improvement  of  the  nutrition.  The 
rs  have  found  intratracheal  injections  of  strychnine  use- 
Equally  doubtful  is  the  value  of  vergotinin  (in  teaspoon 
)y  a  mixture  of  veratrin,  strychnine,  ergotin  and  glycerin. 
id  injected  daily  5-10  gm.  of  a  1%  solution  x)f  atropine  and 
led  only  a  temporary  improvement  (see  page  97).  Cau- 
B  indicated  in  the  use  of  eserine  or  chloride  of  barium 
rses  with  emphysema,  since  in  consequence  of  contraction 
I  muscle  fibers  of  the  bronchi  these  drugs  may  increase 
jBpnesL  and  even  lead  to  suffocation,  as  shown  by  the 
unents  of  Baitsits. 

Iteratare.  Bouley,  Diet.,  1878,  V,  484.— Delafond,  Rec,  1837,  243.— Oruter, 
t.  Kennt.  d.  Bronch.  chron.  des  Pferdes,  Diss.  Zurich,  1909.  Holterbach, 
r.,  1905,  425.— Richter,  A.  f.  Tk.,  1905,  XXX,  576.— Schmidt,  Naturf.  Vers. 
i,  1907.— Stommer.  D.  Z.  f.  Tm.,  1887,  XIII,  93. 


iterstitial  Emphysema  of  the  Lungs.    Emphysema  pul- 
monum  interstitiale. 

nterstitial  pulmonary  emphysema  consists  in  the  accumu- 
of  atmospheric  air  in  the  intra-  and  interlobular  con- 
'e  tissue  of  the  lungs  after  solutions  in  the  continuity 
)  alveolar  walls. 

Itiology.    Every  considerable  increase  of  the  air  pressure 
5  lungs,  particularly  if  occurring  suddenly,  may  directly 
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load  to  rupture  of  tlie  alveolar  walls.  The  advent  of  the  con* 
dition  is  therefore  observed  fre<|iiently  after  convulsive  and 
forced  attacks  of  cough.  The  following  diseases  may  be  in- 
direct causes  of  the  alTectioii ;  acute  catarrli  and  croupous  in* 
flamniatiou  of  the  liuer  broiielii ;  forci<^n  bodies  accidentally 
entering  the  air  passagc^s;  improper  drenching;  pointed 
bodies  which  may  directly  injure  the  alveolar  walls;  over- 
exertion of  the  abdominal  press  in  pulling  a  lieavy  load, 
in  delivery,  in  vomiting  or  in  efforts  of  aninials  which  have 
met  with  an  accident.  Rupture  of  the  alveoli  mnj  also  be 
brought  about  by  continuous  bellowing,  by  forced  expiration, 
in  rapid  running,  in  excitementj  in  raih'oad  transportation,  in 
falling  or  kicking  {Arendt  saw  a  case  of  this  kind  in  a  horse), 
after  traumatic  insults  to  the  ch*'st,  etc.  If  the  resisting  power 
of  the  puhnona ry  tissue  has  been  lessened,  these  forces  may 
more  easily  lead  to  a  solution  of  continuity,  hence  interstitial 
emphysema  is  often  seen  following  alveolar  empliysema. 

According  to  Miehebs,  Del  mors  and  others,  interstitial  ciiiphysenia 
of  the  langs  occurs  to  an  epizootic  extent  in  some  marshy  parts  of  Hol- 
land and  Bel|nrium  nmong  cattle  (pneumiitosis  hoviim).  The  cause  of  the 
disease  has  aot  yet  been  ascertained  deliiiitely,  !>iit  it  appears  to  stand  in 
causal  relation  with  frec|ucnt  broiicliial  catarrhs  due  to  exposure  to  cold. 
(Joest  thinks  that  these  cases  are  interstitial  empliysema  due  to  hing 
stroiigjiosis  of  cattle,  see  page  72). 

Anatomical  Changes*  Air  bubbles  varying  in  size  from  a 
nut  to  a  fist,  exceptionally  also  as  lar^e  as  a  child's  head,  are 
found  beneath  the  pleura  and  in  the  pulmonary  parenchyma ; 
the  smaller  bubliles  are  often  j) resent  in  lar^e  nundiers  and 
densely  crowded.  Otherwise  tlie  pulmonary  tissue  may  l>e 
healthy  or  it  may  show  the  changes  of  a  primary  basic  disease. 
Tiie  connective  tissue  of  the  mediastinum,  of  tlie  chest  aperture, 
of  the  neek  and  the  subperitoneal  tissue,  may  occasionally  like- 
wise contain  air  bnbbles. 


Sjrmptoms,  The  air  which  has  entered  into  the  interstitial 
connective  tissue  soon  compresses  the  nei^hborins:  alveoli; 
hence  the  respiratory  surface  becomes  correspondingly  dimin- 
ished. In  some  cases  the  disease  therefore  sets  in  suddenly 
with  dyspnea  whieli  Tn-o^J^f^sses  so  rafjidly  that  the  animals 
sometimes  are  cyanotic  and  threatened  by  sulTocation  after  a 
few  hours.  The  percussion  sound  either  remains  normal  or 
is  acconipaoied  by  tymiianitie  accessory  souinls.  In  the  |iresence 
of  large  subpleural  air  but^bles  it  may  l)e  purely  t}iupanitic. 
The  respiratory  sounds,  both  in  expiration  atvd  in  inspiration, 
are  occasionally  accompanied  by  crepitant  and  crackinft  noises. 
In  some  cases,  particularly  in  cattle,  subcutaneous  emi>hysema 
is  developed  snbsecpiently  and  moderate  lu'essure  on  the  tense, 
but  otlierwise  healthy,  skin  elicits  crepitation;  tlie  percussion 
sound  is  in  these  places  tympanitic.     The  subcutaneous  em- 
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physema  may  occasionally  increase  more  and  more,  so  that  the 
Trhole  body  becomes  swollen  and  disfigured.  Subperitoneal 
emphysema  can  be  felt  with  the  hand  introduced  into  the  rectum. 
The  condition  is  sometimes  rapidly  aggravated,  so  that 
the  animals  suffocate  within  1  to  2  days,  while  in  other  cases 
^ven  an  extensive  air  infiltration  disappears  and  recovery  finally 
takes  place  after  a  considerable  period  of  time. 

Diagnosis.  The  disease  may  be  suspected  if  dyspnea  has 
l^een  preceded  by  the  factors  enumerated  above;  it  can,  how- 
ever, only  be  diagnosticated  beyond  doubt  when  subcutaneous 
emphysema  develops  after  the  respiratory  disturbances,  and 
"^vhen  other  causes,  such  as  injury  to  the  upper  air  passages 
or  to  the  esophagus,  have  been  excluded.  At  its  onset  the 
<3isease  may  be  confounded  with  hyperemia  or  edema  of  the 
1  ungs. 

Acute  edema  of  the  glottis  is  differentiated  by  dyspnea 
associated  with  an  inspiratory,  whistling  stenosis  sound. 

Treatment.  To  prevent  if  possible  the  further  escape  of 
^ir,  complete  rest  must  be  enforced  and  cough,  if  present,  must 
Tne  alleviated  with  narcotics.  Subcutaneous  emphysema  does 
:i:Tiot  call  for  any  special  treatment,  because  the  escaped  air 
is  gradually  absorbed  spontaneously,  provided  that  the  tears 
Irmave  been  closed;  slight  massage  may  hasten  the  absorption, 
-f  uncture  must  be  avoided  on  account  of  the  danger  of  infec- 
<:  ion.  Hasenkamp,  however,  produced  rapid  recovery  in  a  sheep 
"v^iiich  had  become  emphysematous  all  over  the  body  by  making 
^M.  number  of  small  incisions  into  the  previously  cleansed  skin. 

Literature.  Bouley,  Diet.,  1878,  V,  482.— Delafond,  Rec,  1832,  243.— 
X^^^meester,  Ann.,  1859,  342.— Hasenkamp,  D.  t.  W.,  1909,  472.— Littinger,  Zundels 
X^^richt.,  1880-1881,  67. 


5.    Croupous  Pneumonia;  Pneumonia  crouposa. 

{Pneumonia  fibrinosa;  Pneumonia  lobaris.) 

Croupous  pneumonia  is  an  acute  febrile  disease  with  a 
'typical  course,  associated  with  the  occlusion  of  the  alveoli  of 
larger  continuous  parts  of  the  lungs,  with  an  exudate  consisting 
^c>f  fibrin  and  blood  corpuscles. 

Etiology.     Croupous   pneumonia   of  domestic   animals  is 

Oaused  without  exception  by  an  infection,  whether  occurring 

Hs  a  primary  disease  or  whether  it  comes  on  as  a  complication 

in  the  course  of  specific  infectious  diseases.     The  infectious 

agents  may  be  endowed  with  pathogenic  properties  from  the 

start  and  niay,  after  invading  the  animal's  body,  at  once  produce 

an  inflammatory  process.     Croupous  pneumonia  of  this  type 

occurs  as  a  localization  of  certain  specific  infectious  diseases 
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(swine  plague,  horse  influenza,  contagious  pleuropneumonia  of 
cattle)  and  it  appears  more  or  less  widespread  according  to  the 
pathogenic  characters  of  the  particular  causative  microorgan- 
isms.  Microorganisms  which  are  morphologically  and  cultur- 
ally identical  with  such  disease  producers  are  found  not  uncom- 
monly as  saprophytes  in  the  air  passages  or  in  the  environments 
of  domestic  animals  without  interfering  with  their  healtli.  If, 
however,  the  power  of  resistance  of  the  organism  as  a  whole  or 
of  the  pulmonary  tissue  alone  has  been  diminished  by  defiuite 
external  influences  or  by  other  diseases,  such  microorganisms 
are  enabled  to  penetrate  into  the  organs  of  the  body,  to  multiply 
in  the  lungs  and  to  produce  an  inflanunatory  process  in  them. 
Their  virulency  may  so  increase  that  tbey  are  able  to  invade 
healthy  animals  without  the  auxiliary  effect  of  external  intlu- 
ences.  It  cannot  be  denied,  on  the  other  hand,  that  microorgan' 
isms  living  as  saprophytes  outside  or  inside  of  the  animal  or- 
ganism may  become  pathogenic  under  special  circumstances, 
and  may  be  able  to  attack  an  animal  the  power  of  resistance  of 
which  has  not  been  previously  lessened.  8uch  bacteria  which 
have  become  ])athogenic  may  lose  their  virulency  in  the  dis- 
eased animal,  or  they  may,  on  the  contrary,  retain  it  and 
spread  the  disease. 

It  has  been  customary  for  a  long  time  to  consider  as  a , 
disease  sni  generis,  and  to  call  genuine  pneumonia,  that  form 
of  croupous  intlamnmtion  of  the  lungs  which  appears,  after 
certain  exteriial  stinudi  or  without  them,  as  a  primary  disease 
which  does  not,  however,  manifest  a  distinctly  contagious  type. 
This  form  has  been  separated  from  other  types  of  pneumonia. 
Such  a  seiuiration  of  diseases,  which  differ  essentially  only  in  the 
virulency  of  tln^  infective  agents  concerned,  does  not,  however, 
appear  justified  either  froin  a  scientific  or  from  a  practical 
standpoint,  i)articnlariy  since  we  are  unable  to  determine  at 
the  onset  tlie  further  behavior  of  the  causative  microorganism 
as  to  its  virulency.  Croupous  pneumonia  of  man  furnisbeB  an 
analogous  example;  it  appears  sporadically  at  one  time, 
endemically  at  other  times,  though  tlie  causative  microorganism 
is  the  same  under  both  conditions.  We  have  no  proof  based 
upon  suflficient  bacteriologic  investigations  tliat  there  exists  a 
separate  clinical  picture  of  croui>ous  inununonia  occurring  in 
any  other  way  except  by  localization  of  well  known  infectious 
diseases. 

Confusion  as  to  the  nature  of  croupous  pneimionia  has 
also  been  caused  since  the  pathologic  anatomical  picture  has 
been  made  the  main  basis  of  consideration,  and  therefore  those 
cases  have  been  designated  as  genuine  croupous  pneumonia 
in  which  a  filirinous  exudate  is  found  in  the  lungs,  and  where 
the  specific  infectious  eharacter  of  the  disease  cannot  be 
recognized  from  the  externa!  clinical  picture.  It  appears  that 
the  predisposition  of  the  animal  organism,  to  form  a  fibrinous 
exudate  in  the  lungs  after  certain  noxious  stimuli,  has  not  been 
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snfficieiillj  considered;  this  predisposition,  however,  varies 
considerabl/  according  to  species,  age,  nutrition,  etc.  Foreign 
bodies  which  have  penetrated  into  the  lungs,  likewise  food  aspi- 
rated into  the  lungs  of  cattle,  and  also  of  other  species  of  ani- 
mals, may  cause  a  croupous  pneumonia ;  this,  however,  depends 
directly  on  the  entrance  of  the  foreign  body  and  it  does 
not  lead  to  a  typical  clinical  picture  of  croupous  pneumonia. 
_  Some  authors  call  all  lobar  processes  croupous  pneumonia,  dis- 
regarding entirely  the  fact  that  certain  bronchopneumonias  may 
likewise  assume  the  characteristics  of  a  lobar  process. 

The  occurrence  of  a  genuine  croupous  pneumonia  as  a 
disease  sui  generis  can  therefore  not  be  considered  as  an 
established  fact.  Croupous  pneumonia  of  domestic  animals 
develops  in  consequence  of  the  localization  of  some  known 
infectious  disease  in  the  lungs  or  in  the  course  of  a  variety  of 
internal  diseases. 

It  has  been  a  much  contested  question  whether  horses  suffer 
from  any  other  genuine  croupous  pneumonia  except  influenza. 
Several  authors  (Roll,  Friedberger  &  Frohner,  Siedamgrotzky) 
believe  in  the  occurrence  of  a  genuine  croupous  pneumonia 
aside  from  influenza;  the  former,  as  a  rule,  occurs  sporadically 
in  horses  and  in  other  species  of  animals  and  is  usually  not 
contagious  in  nature.  Other  authors  (Lustig,  Schiitz,  Diecker- 
hoff,  Cadeac)  include  all  croupous  pneumonia  in  horses  under 
horse  influenza.  According  to  the  view  of  the  authors,  so-called 
genuine  croupous  pneumonia  in  horses  not  infrequently  shows 
such  peculiarities  in  its  appearance  and  course  that  the  con- 
clusion appears  justified  that  these  are  simply  cases  of  influenza 
(see  Vol.  I).  One  can  observe  in  all  extensive  epidemics  of 
influenza,  that  while  a  variable  percentage  of  the  horses  of  a 
stable  shows  typical  symptoms  of  influenza,  others,  even  many 
under  the  same  conditions,  suffer  from  a  typical  croupous 
pneumonia.  It  has  also  been  observed  a  number  of  times  that 
a  horse,  apparently  suffering  from  a  croupous  pneumonia,  may 
have  infected  its  neighbor,  or  even  all  of  the  horses  of  the 
stable,  with  a  disease  which  later  on  led  to  the  typical  picture 
of  influenza.  It  is  indeed  impossible  to  draw  an  exact  line 
between  alleged  genuine  croupous  pneumonia  and  influenza. 
The  occurrence  of  sporadic  cases  of  influenza  is  likewise  not 
rare. 

Croupous  pneumonia  in  horses  is  seen  sometimes  as  the 
sequel  of  external  influences  (cold,  inunctions  in  skin  diseases, 
irritating  vapors,  smoke,  exertions,  tying  the  head  high,  throw- 
ing for  operations,  contusion  of  the  thorax).  These  were  the 
very  cases  which  were  cited  as  proof  of  the  existence  of  a  genu- 
ine croupous  pneumonia.  It  must,  however,  be  claimed  for  the 
majority  of  such  cases  that  the  nature  of  the  disease  is  influenzal, 
and  that  external  factors,  such  as  cold,  which  formerly  used 
to  be  considered  as  the  exclusive  cause  of  the  disease  are  only 
of  importance  as  predisposing  factors.     These  external  in- 
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Alienees  act  by  lowering  the  resistance,  to  the  influenza  micro- 
organism, of  the  organism  as  a  whole,  or  of  the  lungs  in  partic- 
ular. It  cannot,  however,  be  denied  that  these  external  influ- 
ences play  a  decided  role  which  may  be  of  such  importance 
that  the  disease  would  never  have  occurred  without  them.  These 
external  causes  may,  in  infected  stables,  lead  ta  a  so-called 
croupous  pneumonia,  while  they  will  simply  produce  a  catarrhal 
or  interstitial  pneumonia  in  non-infected  stables,  either  after 
such  external  influences  or  without  them ;  then  there  still  exists 
the  possibility  that  the  influenza  virus  may  have  lived  in  the 
affected  horse  as  a  saprophyte  and  did  not  produce  any  noxious 
effect  in  the  absence  of  a  harmful  predisposing  factor. 

Experimenters  have  not  been  able  to  produce  croupous  pneumonia 
in  domestic  animals.  Diirck,  who  succeeded  a  few  times  in  producing 
croupous  pneumonia  in  small  laboratory  animals  by  considerable  ex- 
posure to  cold,  found  in  all  cases  bacteria  as  the  direct  producers  of  the 
inflammatory  process. 

Secondary  pneumonia  is  probably  likewise  due  to  the 
influenza  bacillus  and  is  sometimes  seen  after  catarrhal  influenza, 
epizootic  laryngotracheal  catarrh,  strangles,  hemorrhagic  sep- 
ticemia and  purpura  hemorrhagica.  It  does,  however,  usually 
not  show  the  course  of  a  typical  pneumonia. 

The  occurrence  of  croupous  pneumonia  independently  of 
pleuropneumonia  in  cattle  is  established  beyond  doubt;  it 
develops  usually  after  the  invasion  of  bacillus  bovisepticus 
(see  Vol.  I).  It  is  also  commonly  observed  as  a  foreign  body 
pneumonia  after  the  entrance  of  foreign  bodies  from  the  air 
passages  or  from  the  forestomachs,  although  it  does  not  show 
a  typical  course  in  these  cases  and  usually  takes  the  course  of 
a  catarrhal  pneumonia. 

The  observation  of  Jensen,  Buch  and  Kriiger  have  shown  beyond  a 
doubt  that  hemorrhagic  septicemia  of  cattle  also  occurs  sporadically. 
Schiitz  found  ** ovoid''  bacteria  in  the  affected  lungs  in  croupous  pneu- 
monia of  cattle.  Kriiger  demonstrated  the  presence  of  bipolar  bacteria 
by  inoculation  experiments.  Coulon  and  Olivier  saw  croupous  pneu- 
monia in  cattle  in  wet  valleys;  Cagny  in  steers  which  were  kept  in  the 
open  during  cold  weather.  These  affections,  however,  could  not  be 
transmitted  by  application  of  the  expressed  lung  juice  to  the  skin  de- 
nuded of  its  epithelium,  or  by  subcutaneous  application  with  a  vaccina- 
tion lancet.  Nevertheless,  the  negative  result  does  not  exclude  the  possi- 
bility of  pneumonia  being  caused  by  the  bipolar  bacterium,  because 
subcutaneous  inoculation  is  not  always  successful  even  when  lymph  of 
animals  is  used  which  undoubtedly  suffer  from  the  pectoral  form  of 
hemorrhagic  septicemia. 

Hogs  suffer  from  the  pneumonic  form  of  swine-plague  which 
often  assumes  a  croupous  character  (see  Vol.  I).  The  cases 
of  pneumonia  observed  by  Bayer  in  Hungary  probably  belong 
to  this  type.  Hemorrhagic  septicemia  which  sometimes  spreads 
from  cattle  to  hogs  may  likewise  form  the  basis  of  a  croupous 
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pneiimonia  if  it  does  not  end  in  death  rapidly.  Since  bipolar 
bacilli  with  the  morphologic  characteristics  of  bacillus  suisepti- 
eus  occur  in  the  buccal  cavity,  pharynx  and  nose  of  the  hog,  they 
may  get  into  the  bronchi  with  the  feed,  in  greedy  feeding  or 
with  accidentally  inhaled  foreign  bodies,  and  may  there  cause 
a  foreign  body  croupous  pneumonia.  The  observations  of 
Passerini  and  Wyssmann  prove  that  anthrax  in  hogs  may  lead 
to  a  croupous  pneumonia;  the  latter  may  form  the  exclusive 
localization  of  the  anthrax  infection. 

The  epizootic  pneumonia  which  is  rarely  croupous  in  sheep 
is  caused  by  bacillus  ovisepticus  (see  Vol.  I) ;  the  infectious 
pneumonia  of  anatolic  goats  (see  Vol.  I)  is  likewise  due  to 
bipolar  bacteria;  the  cause  of  infectious  pleuropneumonia  of 
^oats  is  unknown  (see  Vol.  I). 

According  to  older  statements  (Roll,  Trasbot,  Boissiere, 
Henault)  dogs  were  said  to  be  frequently  subjects  of  croupous 
3)neumonia.  These  older  statements,  however,  do  not  deserve 
much  credence  because  the  cases  referred  to  were  evidently 
<listemper  bronchopneumonias,  which  not  infrequently  involve 
"whole  pulmonary  lobes.  One  may  claim  this  with  confidence, 
since  the  recent  reports  concerning  croupous  pneumonia  of 
<»arnivora  are  very  meager  and  the  few  cases  published  refer 
only  to  clinical  observations.  Distemper  bronchopneumonia 
leads  to  only  a  partial  formation  of  fibrinous  exudate. 

According  to  Friedberger  &  Frohner  cats  suffer  not  in- 
:€requently  from  croupous  pneumonia.  Whether  this  disease 
is  identical  with  the  cat  epizootic  observed  recently  by  Gartner 
in  Greifswald,  cannot  be  decided  definitely.  The  latter  disease 
is,  according  to  Gartner,  caused  by  the  bacillus  pneumoniae 
:ffelis,  a  microorganism  belonging  to  the  group  of  bipolar 
^)acteria;  the  affection  consists  of  an  extensive  necrotizing 
:j)neumonia,  principally  of  the  posterior  lobes;  it  is  sometimes 
accompanied  by  a  hemorrhagic,  fibrinous  pleurisy.  This  bacillus 
is  probably  identical  with  one  described  by  Marx  (bac.  pneu- 
:^noniae  tigris)  and  found  in  a  tiger  dead  from  hemorrhagic 
>)neumonia  (Gartner).  Typical  croupous  pneumonia  in  the 
anatomical  sense  is  also  found  in  camivora  ill  with  glanders 
<Kitt).     ^  ^ 

Rabbits  suffer  from  croupous  pneumonia  after  an  attack  of 
oontagious  rhinitis  (see  page  15),  or  this  affection  represents 
the  localization  of  such  an  invasion.  Siidmersen  described  a 
l)acillus  of  the  colon  group  as  the  cause  of  an  enzootic  pleuro- 
pneumonia of  rabbits;  Selter,  one  of  the  bacillus  bipolaris 
septicus  group  (compare  catarrhal  pneumonia). 

Croupous  pneumonia  in  fowls  is  seen  in  slow  eases  of  fowl  cholera. 
Jowett  saw  an  epizootic  pneumopericarditis  in  turkeys,  which  was  caused 
by  the  bacillus  bipolaris  septicus. 

For  details  as  to  these  affections  due  to  bipolar  bacilli 
the  reader  is  referred  to  the  first  volume,  dealing  with  infectious 
diseases. 


Suseeptibility.  (hi  account  of  the  great  prevalence  o£ 
influenza^  liorses  aw  most  efniiiJinjily  alTeetetl  with  croupous 
pneunioiiia,  as  far  as  domestic  animals  are  eoncenie<L  It  is 
not  merely  relatively  Init  absohitely  tVeqnent  among  horses  and 
follo\v*s  in  frequency  the  colicky  diseases,  Younger,  well 
nourished  horses  are  most  commonly  affected;  pooi-ly  nourished 
and  overworked  horses  are  less  susceptible;  young  foals  still 
less.  Other  domestic  animals  are  alTected  more  rarely  or  not  at 
all  by  this  form  of  pneumonia. 

Anatomical  Changes,  (^roupcnis  pneumonia  l)egins  with  an 
active  hyperemia  in  a  large  continuous  usually  lower  or  anterior 
portion  of  one  or  both  lungs  (stadimn  hyperaemiae).  The 
parts  which  are  situated  near  the  root  of  the  lungs  (pnlmonia 
centralis)  or  the  posterior,  or  still  more  rarely  the  upper  por- 
tions are  not  often  affected  alone.  Simultaneously  with 
hyperemia  there  appear,  not  nnconnnonly,  smalha-  or  larger 
hemorrluigic  foci.  Extravasation  of  blood  serum  with  white 
and  red  blood  corpuscles  occurs  from  the  vessels  into  the  alveoli 
and  into  the  finest  bronchioles,  where  the  exudate  coagulates 
at  once,  so  that  the  affected  pulmonary  tissue  becomes  similar 
in  consistency  to  hepatic  tissue  (stadimn  hepatisationis).  The 
affected  lung  portion  appears  enlarged  at  this  stage;  its  tissue 
is  peculiarly  tough  and  friable  and  it  sinks  in  water.  The  cut 
surface,  particularly  on  oblique  illumination,  appears  uniformly 
finely  gratiular  and  not  juicy.  Its  color  is  at  first  red  or  brown- 
red  (st.  he|)atisationis  rnbrae)  ;  afterward,  liowever,  fibrin  and 
white  corpuscles  preilomiiuvte  in  the  exudate  over  the  red  blood 
corpuscles,  the  cut  surface  assumes  a  reddish-gray  (st.  hepatisa- 
tionis  griseo-rnbrae),  and  later  on  a  light  gray  color  (st. 
hepatisationis  griseae).  Still  later  a  yellowish  color  becomes 
more  lUTuuinent  in  consequence  of  fatty  degeneration  (st. 
hepatisationis  flavae), 

TVhile  the  inflaTnmatioii  sets  in  simiiltaneousU'  in  larger  sections  of  (he 
lungs,  there  are  some  ileviations  in  the  aiiitearanee  of  thi?  cut  snrfaeej  hence 
it  frequi^ntly  appearH  iiiottted  (like  ^rnniteK  ami  reel,  pray  ami  yellowish  spots 
and  streaks  are  foiiTi<i  ^ulc  by  side.  This  so  **alled  nmrhle<l  appearani'e  is  aUo  seen 
in  eroupoim  iTsflamination  of  eattle.  However,  the  interstitial  bandn,  if  widened 
at  all,  are  often  only  ijelatinmi^,  dilated  lynjph  clefts  not  beini^  visilde^  an<l  the 
ground  substance  of  the  hepati/ed  portions  is  much  alike  in  color   (see  Vol.  I). 

After  tlie  extnlatt*  lias  become  liquefied  a  reddish  tliiek 
fluid  mixed  with  fine  air  huhl>les  and  fat  droidets  may  be  scraped 
off  the  cut  surface,  the  consistency  of  tlie  tissue  has  become 
softer*  Tliis  stage  of  resolution  leads  to  recovery  after  absorp- 
tion and  expectoration. 

In  the  alveoli  of  the  hepatnod  pulmonary  ti?*mie  a  reticnlum  may  be  seen 
under  the  mieroBcope  formed  of  fine  threads  of  fibrin;  its  nseshes  are  filled  with 
white  and  red  hlood  eorpUHcles,  ilt^t|uamated  epithelia  and  granular  detritus.  Later 
on  the  alveoli  contain  only  detritus  and  fat  granules.  The  interstitial  connective 
tissue  shows  an  inflammatory  infiltration  with  rounf^  cells  and  the  fibers  of  the  septa 
have  been  pnt^hed  apart  by  an  edematous  infiltration. 
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The  connective  tissue  septa  of  the  lungs  are  occasionally 
infiltrated,  changed  into  gelatinous  strips,  several  millimeters 
i«dde  and  dividing  the  cut  surface  into  islands.  Such  strips 
are  uniformly  yellow  and  moist  shining  and  are  seen  particularly 
in  the  lungs  of  cattle  and  hogs.  The  bronchi  usually  contain 
an  abundance  of  a  mucopurulent  secretion;  their  mucosa  is  in 
a  condition  of  catarrhal  inflammation  and  croupous  membranes 
are  occasionally  found  in  the  smallest  bronchioles. 

Abscesses  or  necrotic  foci  are  found  in  the  hepatized  por- 
tions or  in  those  undergoing  resolution  in  a  portion  of  the  fatal 
cases.  The  visceral  pleura  over  the  affected  pulmonary  portions 
is  almost  always  lusterless,  cloudy  or  rough,  and  occasionally 
infiltrated  with  small  hemorrhages.  Not  uncommonly  a  fibri- 
nous or  serofibrinous  pleurisy  is  found.  The  bronchial  glands 
usually  show  acute  swelling. 

The    post-mortem    examination     also    shows    secondary  : 
changes,  such  as  cloudy  swelling  and  sometimes  fatty  degenera- 
tion  of  the  parenchymatous  organs,  especially  of  the  myo- 
cardium. 

Symptoms.  Except  in  very  rare  cases  the  disease  begins 
with  the  symptoms  of  a  febrile  condition  with  sudden  onset. 
The  appetite,  and  in  ruminants  also  rumination  are  diminished ;  ; 
the  former,  however,  is  only  rarely  suppressed  entirely.  The 
patients  stand  listlessly  and  with  drooping  heads  in  front  of 
the  crib,  smaller  animals  like  to  hide  themselves  and  lie  con- 
tinually on  the  floor.  Frequently  one  even  observes  at  this 
stage  cough  and  an  accelerated  respiration.  The  temperature 
rises  to  40-41®  C.  and  above  within  half  a  day  and  in  some 
patients  chills  and  muscular  tremors  occur.  In  older  and 
debilitated  animals  the  temperature  does  not  show  a  considera- 
ble rise,  but  the  other  general  symptoms  reach  an  intense  degree. 
If,  for  some  reason  or  other,  the  animal  already  had  fever, 
the  onset  of  pneumonia  is  indicated  by  a  sudden  aggravation 
of  the  general  condition  and  possibly  by  an  additional  rise  in 
temperature. 

After  the  fever  has  lasted  from  one-half  to  two,  excep- 
tionally also  from  3  to  4  days,  changes  in  the  percussion  and 
respiratory  sounds  become  manifest,  which  can  now  be  watched 
in  modifications  characteristic  for  the  disease. 

Percussion  gives  at  first  a  somewhat  dull  sound,  which 
assumes  a  tympanitic  timbre  usually  on  the  second  or  third 
day,  rarely  earlier,  and  soon  becomes  purely  tympanitic  or 
it  may  also  become  gradually  less  intense.  The  change  in 
sound  usually  shows  itself  at  first  in  the  region  behind  the 
elbow  and  spreads  from  there  backward  and  upward  to  an 
extent  which  varies  from  case  to  case.  As  the  alveoli  become 
more  and  more  consolidated,  the  tympanitic  sound  gradually 
changes  into  a  dull  tympanitic  and  later  on  into  a  very  weak, 
dull  sound.    The  area  of  dullness  varies  as  to  size  and  boundary 


108 


Croupous   Pneuiiiotiia* 


line.  It  iisua]l7  extends  l>aekward  from  the  elbow  and  reaches 
to  the  middle  or  even  to  the  upper  third  of  the  thorax.  Usually, 
although  not  always,  the  upper  boundary  line  describes  a  curved 
line,  with  the  convexity  above,  or  deseendinic  l>ackwards  (see 
Fig-  II)-  It  remains  unchanged  for  three  to  five  days,  when 
the  sound  again  ai^sumes  a  tyinpaiiitic  timbre,  later  on  it  be- 
comes purely  tympanitic  an*!  then  gradually  clianges  again  into 
a  normal,  loud,  non-tympanitic  percussion  sound.  The  low,  dull 
sound  only  rarely  chaiiges  to  the  normal  without  having  first 
assumed  a  tympanitic  timbre. 

Deviations  from  the  changes  here  described  are  observ^ed. 
In  affection  of  the  deeper  portions  of  11  k'  iiv^'i*^  tlso  pf  reii^^siou 


Fig.  11.     Arched  boundary  of  area  of  cliiUnejSS  lu  eraupou.^  pneumonia. 
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sound  may  either  remain  normal  or  not  cbange  until  later  on 

after  tbe  inflaranmtion  has  reached  the  exterjuil  strata. 

If  the  consolidation  ol"  the  uppia*  boundary  of  the  alTeeted 
area  is  confined  to  the  deeper  strata,,  one  hears  above  the 
upper  boundary  of  dullness  a  tyuipanitic  sound  which  may 
exist  for  several  days.  If  the  dc(*per  layers  are  consolidated 
in  such  a  manner  that  they  nowhere  touch  tlie  wall  of  the 
thorax,  but  are  separated  from  the  wall  by  considerable  por- 
tions of  healtliy  lung  tissue,  one  hears  only  a  t}inpanitie  sound 
during  the  whole  course  of  the  disease,  and  this  changes  into 
a  normal  percussion  sound  dni'ing  the  stage  of  resohition. 
Deviations  as  to  the  seat  of  the  area  of  dullness  also  are  not 
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so  very  iincrominon,  Tlie  original  eliange  in  sound  over  tlie 
lower  portion  of  the  thorax  may  gradually  extend  up  to  the 
vertfhral  eohinin,  or  the  change  in  intensity  or  timbre  of  the 
sound  may  ocrur  exelnsively  on  tlie  posterior  or  npper  piil- 
Tuonnry  l>onn<lary  and  then  may  cliange  in  a  manner  already 
indicated  (see  Fig.  12). 

During  the  initial  stage  of  tlie  disease  anseultation  reveals 
intensified   and   rongli    vei^imilar  lireatliing  on   account   of   the 
swelling  of  the  In'oncliial  mucosa  and  of  the  acceh?rated  respira- 
tion;  even   then    high   and   crepitant   riih^s   may,   however,   l>e 
lieard,   especially  during  ins|jiration,  indicating  the  presence 
of  a  serous,  thick  exudate  in  tlie  alveoli  anil  bronchioles.    Wlien 


5^&.  12.    rroii|)r>ii!«  pneumonia  with  an  atypical  location,    a,  area  of  dullneaa  over 
***?  most   i*o?^tt*rior  ami    upi^wT   pKitioriK   uf  the   luug^;      b,   area  of  a  high,  and  t% 
^'*'«ni  of  a  Jow  tynipauitic  s^aund. 


^  tympanitic  or  weak  percussion  sound  is  audil>le,  bronchial 
Respiratory  sounds  are  nsuaily  lieard,  and  frequently  also 
^iietallie  rales.  If  the  area  of  thilbicss  becomes  larger  and  the 
lumen  of  the  smaller  bronchi  also  becomes  tilled  with  an  exudate 
there  is  usually  an  absence  of  ait  breatiiing  sounds.  Even  in 
these  cases,  however,  one  usually  hears  bronchial  breathing  at 
the  bonnflary  of  the  area  of  thiHness  and  further  upward,  be- 
cause the  hepatization  of  the  lung  reaches  higher  up  in  the 
def*per  than  in  the  more  superficial  portions  of  the  lungs  and 
l»rnnchial  breathing  is  conducted  through  the  overlying,  air- 
containing  layers  and  is  beard  on  auscultation,  while  percussion 
makes  the  air  column  in  the  outer  strata  vibrate;  hence  there 
TS  no  ditllDes^, 
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A  strong,  double  blowing  in  the  neiijhhorhoo*!  of  the  hpart,  heard  syBchronousIy 
with  the  heart  contnictionS|  in  elaimed  hy  Ca-l^ac  to  be  a  valuable  proaromal 
Bjiijptoni  of  pneuiiiouia.  The  authors  have,  however,  not  been  able  to  confirm  thia 
obj^ervation. 

Tlie  statement  of  Trantraann  that  bronchial  breathinpr  dnrin^  hepatization, 
and  rsilea  doring  resolution,  are  rare,  is  t-ontrailirted  by  general  exi>erience  and  ran 
only  be  ex[daiiied  on  the  baf-i**  ot  the  fat't  that  there  are  sonie  epizootiea  in  which 
the  smaller  bronchi  are  not  involved  antl  bronchial  breathing  w  not  noted. 

ThfS  manner  in  which  iinevnnonie  pmcespes  develop  makes  it  obvious  that 
methoilieal  examinations  are  uet'e»sary  to  ascertain  the  various  modifications  of  the 
respiratory  sounds. 

Crepitant  and  other  rales  appear  and  disappear  in  the 
areas  of  dullness  with  tlie  gradual  liquefaction  of  the  exudate 
which  is  always  intensified  in  the  neighborhood  of  the  con- 
solidate<l  areas. 

A  rusty  or  saffron -colored  nasal  discharge  is  seen  only 
in  a  minority  of  cases;  it  then  comes  on  almost  always  before 


Fig,  13.  Fewvr  curve  in  croupous  pneumonia  of  a  horse.  Crisis.  Consideralde  increase 
in  the  ffiihii  and  aceeieral  ii>n  in  renpirtttion  oecurred  with  the  approach  of  the 
stage  of  resolution. 

the  beginning  of  hepatization  and  jjersists  either  only  one  or 
two  days  or  until  resolution  occurs.  A  saffron-colored  nasal 
discbarge  coming  on  later  usually  points  to  the  development 
of  new  infiltrations.  It  is,  however,  a  very  valuable  svnnptom, 
since  it  is  frequently  the  only  symptom  in  central  pneumonia 
wliich  may  afford  information  concerning  the  cause  of  the  fever 
and  the  nature  of  the  disease. 

Tlie  respiration  shows  a  normal  eosto^abdominal  type;  it 
is,  however,  more  or  less  forced  and  accelerated,  according 
to  the  extent  of  the  consolidation;   the  acceleration   is  least 
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marked  in  horses.  Cough  is  present  from  the  start;  it  occurs, 
however,  only  at  long  intervals  or  after  external  stimuli,  for 
instance,  after  percussion.  In  the  stage  of  hepatization  it  ap- 
pears painful,  hence  less  violent,  even  very  feeble,  but  it  be- 
comes niarkeclly  easy  and  moist  with  the  advent  of  resokition. 

The  course  of  the  fever  is  usually  very  characteristic  for 
the  disease  in  those  cases  which  run  their  course  without  com- 
plications. 

The  temperature  rises  on  the  first  day  to  39.5"* -41^  C. 
a^d  remains  high  with  slight  variations  during  the  next  days 
(febris  coutinua^ — see  Figs.  13  and  14),     Toward  the  end  of 
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*  ^ij.  14*     Fever  curve  in  croupous  pnenmoniB  of  a  horse.     Ljsis.    Gradual  inerease  of 
*^  frequency  of  the  pul^e  and  reg|iiration  with  the  npproftchof  the  stage  of  reriolution. 

^le  stage  of  hepatization,  i.  e.,  toward  the  end  of  the  first  week, 
^he  temperature  either  falls  rapidly  within  14  to  IVl:  ^l^^X^ 
K,  crisis — Fig.  13)  or  gradually,  with  remissions  in  the  morning 
*ind  exacerbations  in  the  evening,  so  that  the  animal  is  free 
J^rum  fever  only  after  2  to  5  days  (lysis— Fig.  14).  The  fall 
in  temperature  is  usually  preceded  i>y  a  change  of  the  dull 
^nd  low  percussion  sound  into  a  tj^npanitic  or  loud  sound. 

The  temperature,  which  has  fallen  to  normal  or  which  is  falling 

tepidly,  may,  in  exceptional  eases,  rise  again  on  the  following  day ; 

it  remains,  however,  high  only  for  two  days  and  then  again  goes  down 

(p<?rturbatio  critiea).     Exceptionally  the  temperature  may  tall  below 

narmal,  occasionally  down  to  36*^  C. ;  this  occurrence,  however,  is  like- 
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wise  of  short  duration.     The  authors  have  seen  intermittent  fever  in 
horses,  as  a  rule,  in  combination  ^^dth  other  severe  symptoms. 

The  heart's  action  does  not  go  parallel  with  the  fever; 
there  is,  on  the  contrary,  a  certain  antagonism  between  the 
fever  curve  and  that  of  the  pulse  beat.  The^  latter  is  only 
moderately  accelerated  in  the  beginning,  in  spite  of  the  high 
fever  (in  horses  up  to  50  per  minute)  and  the  pulse  is  tense 
and  full.  The  contractions  of  the  heart  become,  however,  more 
frequent  in  the  latter  course  of  the  disease,  and  at  the  same 
time  less  strong;  the  pulse  becomes  empty  and  small  (Figs.  13 
and  14).  This  cardiac  disturbance  becomes  the  more  marked 
the  larger  the  affected  lung  territory  and  the  more  intense 
the  infection.  In  the  less  severe  cases  the  heart's  action  be- 
comes again  normal  as  soon  as  the  stage  of  resolution  is  com- 
pleted; on  the  other  hand,  there  may  be  arhythmia  or 
allorhythmia  of  the  heart;  it  is,  however,  usually  of  no  signifi- 
cance even  if  it  still  exists  during  the  stage  of  convalescence. 

The  general  condition  and  with  it  the  appetite  of  the  ani- 
mals varies  a  good  deal  from  case  to  case.  In  milder  cases 
the  animals  may  ingest  a  normal  amount  of  feed,  though  more 
slowly,  during  the  whole  course  of  the  disease;  others  may  re- 
fuse feed  entirely  during  the  course  of  the  fever,  and  may- 
show  a  considerable  degree  of  listlessness  and  prostration. 
Most  cases  show  at  the  onset  a  more  or  less  marked  diminution 
of  appetite,  a  symptom  which  will  first  attract  the  attention 
of  the  attendants.  Sick  horses  usually  remain  standing  during 
the  whole  course  of  the  disease ;  ponies  and  the  smaller  domestic 
animals  lie  dow^n  a  good  deal ;  in  the  case  of  unilateral  affection 
they  lie  on  the  diseased  side  in  order  to  permit  the  free  expan- 
sion to  the  healthy  lung. 

The  amount  of  urine  decreases  rapidly  during  the  stage 
of  hepatization  and  increases  rapidly  during  resolution.  The 
specific  gravity  is  high  during  hepatization  and  sinks  rapidly 
during  resolution.  The  quantity  of  chlorine  is  diminished 
during  hepatization ;  the  amount  of  phosphoric  acid,  of  sulphuric 
acid  and  of  nitrogen  is  increased.  The  conditions  are  reversed 
with  the  advent  of  resolution  (urinary  crisis;  Siedamgrotzky 
&  Hoffmeister  and  also  Wissinger  have  demonstrated  these  con- 
ditions in  horses). 

Storch  demonstrated  a  considerable  increase  of  nitrogen  excretion  in  pneumonia 
of  horses;  this  is  explainable  by  an  increased  decomposition  of  nitrogen  and  nuclein 
compounds  of  the  animal  body  during  the  course  of  the  disease. 

Urticarial  eruptions  sometimes  appear,  but  do  not  last 
longer  than  Uvo  days.  An  exanthematous  eruption  similar  to 
that  caused  by  distillery  masli  and  extending  over  all  four 
extremities,  w^as  observed  by  Frohner  in  a  horse.  Moderate 
perspiration  sometimes  comes  on  wdth  the  advent  of  resolution 
and  with  a  rapid  fall  of  temperature;  strong  perspiration  is 
seen  only  in  severe  cases  shortly  before  death. 
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The  blood  of  horses  with  pneumonia  shows  a  moderate 
hypoleucocytosis  at  the  onset  or  during  the  fever;  it  changes 
into  a  hyperleucocytosis  during  resolution.  The  increase  in 
the  number  of  white  blood  corpuscles  is  mainly  due  to  an 
increase  in  neutrophile  also  in  acidophile  cells  (Sturhan, 
TViendieck,  Meier,  Franke,  Gasse).  The  number  of  red  blood 
corpuscles  and  the  amount  of  hemoglobin  are  diminished  in 
most  cases  of  pneumonia  during  the  course  of  the  disease; 
the  values  are,  however,  materially  influenced  by  the  ingestion 
of  water  and  feed.  If  water  is  refused  for  several  days  and 
SL  loss  of  water  of  the  organism  occurs  in  consequence,  the 
number  of  red  blood  corpuscles  and  the  amount  of  hemoglobin 
may  be  relatively  increased,  though  absolutely  decreased 
<Wiendieck,  Wetzl). 

Deviations  from  the  picture  of  typical  and  mild  cases  of 

pneumonia  are  not  rare  even  in  the  absence  of  complications, 

but  in  such  cases  it  is  not  possible  to 

a^scertain  the  cause  of  the  atypical 

oourse.      In    stables    with    many 

horses  one  frequently  notices  that, 

simultaneously  with  a  number  of 

typical  cases  of  pneumonia,  a  few 

ceases  occur  with  a  markedly  short 

duration.    There  is  a  sudden  febrile 

a.ttack  with  more   or   less   severe 

S'^neral    symptoms,    but    simulta- 

xieously  with  an  improvement  of 

tlie  general  condition  the  tempera- 

tnre  goes  back  to  normal  on  the 

second  or  third  day  (see  Fig.  15). 

The  thorax  presents  the  signs  of 

infiltration    of    the    lungs     (tym- 
panitic,   then    dull    sound,    rales, 
sometimes    indefinite    breathing 
sounds),  but  they  disappear  after 
one     to     two     days     (pneumonia 
ephemera  sive  abortiva). 

There  are,  on  the  other  hand,  cases  in  which  the  inflamma- 
tory process  is  confined  to  the  deeper  portions  of  the  lungs 
which  are  not  accessible  to  our  methods  of  external  examination 
(pneumonia  centralis).  These  cases  present  for  several  days 
a  high,  continuous  fever,  although  there  are  no  demonstrable 
signs  on  the  part  of  the  lungs,  and  the  patient  may  recover 
from  an  attack  which  has  possibly  lasted  over  a  week,  physical 
examination  of  the  lungs  having  never  furnished  any  positive 
data.  However,  one  may  reasonably  suspect  the  presence  of 
a  croupous  pneumonia  from  difficulties  in  respiration,  from 
a  saffron-colored  nasal  discharge  which  may  be  present,  and 
from  a  typical  fever  curve. 

Vol.  2-«. 


Fig.  15.  Fever  curve  in  croupous 
pneumonia  of  short  duration  in  the 
horse. 


114 


Cro upou s  Pn  euni on  ia . 


Fairly  frequent  are  those  cases  in  which  the  inflammatory 
infiltration  spreads  from  the  pulmonary  portions  that  are  first 
afifeeted  to  parts  situated  posteriorly  and  upward,  or  to  the 
other  lung  (pn.  progrediens).  Under  these  eireumstances  the 
disease  extends  over  a  lniio;(*r  period,  occasionally  over  several 
weeks,  and  tlie  involvement  of  new  portions  of  lung  is  indicated 
by  elevations  of  temperature. 

Recurrences  occur  exceptionally  in  cases  in  which  the 
process  has  sul)sided,  the  fever  disappeared  and  resolution 
taken  place.  In  such  cases  tlie  animal  is,  after  a  few  days,  again 
attacked  by  fever  and  the  signs  of  pulmonary  consolidation 
reappear  at  tlie  place  where  they  were  found  originally,  or 
at  another  portion  of  the  lungs  (pn.  recidivans). 

The  symptoms  of  croupous  pneumonia  vary  also  according 
to  different  species  of  animals.  }if»rses  present  the  picture 
described  above.  Elevation  of  temperature  does  not  occur  as 
rapidly  in  cattle  as  it  does  in  horses;  the  acceleration  of  respira- 
tion is,  Imwever,  more  marked  in  the  former  than  in  the  latter. 
Cattle  fn^queidly  present  a  weak,  painful  cough  which  can 
easily  be  brought  on  artificially.  Saffron-yellow  or  rust-colored 
nasal  discharge  is  absent,  but  one  may  observ^e  a  whitish  mucoid 
nasal  secretion.  Bronchial  l)reathiug  is  heard  more  rarely  than 
in  horses;  vesicular  breathing  over  the  affected  portions  is 
more  commonly  weak  or  completely  absent.  The  duration  of 
the  disease  is  longer;  it  lasts  from  one  to  three  weeks,  imtil 
resolution  occurs  in  cases  of  favorable  termination. 

According  to  Gaertner^s  observation,  during  an  epizootic 
among  cats,  these  aninmls  frequently  sneeze  and  have  an 
abundant  nasal  discharge,  which  is  at  first  seromucoid  and  be- 
comes purulent  witliin  two  to  three  days,  Masses  of  pus  fill  the 
nares,  they  move  liackward  and  foi'ward  during  respiration,  dry 
into  crusts,  often  close  up  the  nose  and  compel  the  animals  to 
breathe  through  the  mouth.  The  respiration  is  forced,  often 
pumping,  accelerated  and  accompanied  l>y  loud  sniffing  and 
snoring.  Intense  conjunctivitis  is  always  present ;  it  is  at  first 
serons  then  piirulent,  A  weak,  hollow  and  painful  cough  is 
heard  in  alt  cases.  The  temperature  ranges  between  39.5  and 
41.6°  C  The  animals  are  at  first  depressed  and  morose,  later 
on  apathetic. 

The  aiTected  animals  usually  die  within  three  to  six  days^ 
although  exceptionally  the  disease  may  be  prolonged  to  three 
weeks  and  more,  and  may  then  pass  into  recovery. 

Complications  are  comparatively  frequent  in  the  conrse  of 

croupous  pneumonia.  The  degeneration  of  the  myocardium 
plays  an  important  role  in  the  prognosis  of  the  disease,  A 
certain  degree  of  cardiac  disturbance  forms  a  part  of  the  typical 
clinical  picture  of  pneumonia ;  these  disturbances,  however, 
assume  a  threatening  character  only  in  case  of  very  grave 
infection  or  in  very  extensive  spreading  of  the  inflammatory 
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process.    Cardiac  weakness  manifests  itself  in  a  pounding  apex 

Wat  and  in  a  weak  to  liliform  pulse  which  may  be  increased 

to  double  the  normal  number  or  more  per  minute.     There  is 

then  also  collapse,  cyanosis,  the  veins  are  over-distended  and 

a  venous  pulse  is  noted.     These  circulatory  disturbances  are 

caused  partially  by  the  weakening  effect  of  bacterial  toxins  on 

the  vessel  walls. 

Another  very  dangerous  complication  is  suppuration  or 

gangrene  of  the  pulmonary  tissue,  particularly  in  horses.    The 

advent  of  this  complication  is  sometimes  announced  by  a  chill 

and  liy  elevation  of  the  temperature  which  may  even  have  been 

falling;  then  there 

is  continuous  or  re-     it.rIhJ  i  t  t  U  |  i  |  5  |  s  |  t  U  1'^  |  lo  |  n  |  i^' 
mittent  fever  to  the        '       1  .  1  .  1  .  1  ,  1  .  t  .  1  .  1 

end.  Disintegra- 
tion of  pulmonary 
tissue  is  announced 
unmistakably  by 
the  onset  of  signs 
of  cavity  -  forma- 
tion (tympanitic 
sound  persisting 
long  in  a  circum- 
scribed place, 
possibly  asso- 
ciated with  metal- 
lic sounds  and  am- 
phoric breathing), 
and  by  the  appear- 
ance of  a  disagree- 
able sweetish  smell 
of  the  exhaled  air. 
The  symptoms  of 
septicemia  likewise 
liecome  manifest- 
Under  these  condi- 
tions improvement 
occurs  only  very 
exceptionally.  (Abscesses  of  the  lung  may  break  into  a  i»ron- 
chus  and  may  then  beal  completely. — Johne.) 

Pleurisy  is  seen  comparatively  frequently;  its  occurrence 
as  a  complication  is,  however,  quite  variable.  Tenderness  of 
portions  of  the  thoracic  wall  situated  over  the  affected  pul- 
nionaiy  areas,  in  connection  with  considerable  acceleration  of 
the  pulse  (Fig.  16),  sometimes  alone  suggest  the  occurrence 
of  a  complicating  pleurisy.  Friction  sounds  are  heard  fre- 
quently or  an  abundant  fluid  exudate  is  formed  in  the  tlioracic 
cavity.  The  signs  of  pneumothorax  (metallie  sountl,  sjihisbing, 
sudden  respiratory  difficulties)  may  occur  in  gangrene  of  the 


Fig.  16.  Fever  curve  in  oroupous  pneumonia  itithco' 
existing  ffhritwus  pleurisy  in  a  horf^e.  Increased  pulse 
fre^iiieiicy  from  the  bej^inning  of  the  disease* 
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longs.  Fibrinous  or  serofibrinous  pericarditis  is  observed  more 
rarely  and  still  more  rarely  acute  verrucous  endocarditis, 

Icterus  is  seen  fret[uently  in  liorses  and  is  usually  due 
to  a  simultaneous  gastro-intestinal  catarrb  or  to  a  bemo- 
gloljinemia  from  an  influenzal  or  septic  infection.  Parenclivnn- 
atous  (legeoeration  of  tbe  kidneys  or  acute  parenchymatous 
nei>ln*itis  are  vei'y  coiiinion.  They  are  announced  by  slight 
albuminuria  which  usually  disappears  with  the  fever.  Acute 
diffuse  nepliritis  is  rare,  it  leads  to  lU'ofound  albuminuria  and 
to  the  appearance  of  renal  tube-casts;  renal  epithelia  and  occa- 
sionally also  degenerated  red  bloo<l  corpuscles  are  seen.  Al- 
buminuria is  of  grave  signilicauce,  since  it  points  to  grave  infec- 
tion which  is  liable  to  lead  to  degenerative  changes  also  in  other 
organs,  preferably  in  the  heart. 

Rare  complications  are:  acute  tendovaginitis  and  arthritis 
of  the  extremities,  laminitis  in  the  horse,  iritis,  acute  meningitis 
and  encephalitis.  In  liorses  pneumonia  is  sometimes  followed 
by  purpura  hemorrhagica. 

Course.  Croupous  pnemnonia  is  one  of  those  diseases 
which  run  a  very  typical  course.  Tbe  stages  of  inflammatory 
congestion,  hepatization  and  n^solution  follow  each  other  reg- 
ularly. In  horses  pneumonia  usually  reaches  its  climax  toward 
tiie  end  of  the  first  w^eek,  i.  e.,  on  the  fifth  to  seventh  day;  then 
all  morbid  symptoms  usually  disappear  rapidly  wdthin  one  day, 
sometimes  a  little  more  slowly,  so  that  tlie  duration  is  at  the 
utmost  two  weeks  in  all.  The  period  of  convalescence  cor- 
responds to  the  intensity  of  tlie  attack  and  usually  leads  to 
complete  recovery.  In  other  animals  the  course  of  pneumonia 
varies  more  or  less  (see  page  114), 

Deviations  from  the  nornud  course  occur  especially  in 
cattle  and  swine,  although  they  are  not  rare  in  horses.  The 
sequence  of  the  various  stages  remains  the  same,  but  the  whole 
course  may  be  of  shorter  or  on  tbe  contrary  of  longer  duration. 
Pneumonias  caust'd  \w  l>acillus  bipolaris  or  by  external  in- 
fluences rarely  take  a  typical  course  and  those  caused  by  tlie 
bacillus  named  (in  cattle,  bogs  and  sheep)  may  lead,  within 
a  few  daj^s,  to  a  fatal  termination.  Complications  which  may 
develop  also  produce  more  or  less  marked  deviations  from  the 
typical  course  and  sometimes  stand  so  niucli  in  tlie  foreground 
that  the  clinical  picture  of  pnemnonia  becomes  completely 
clouded. 

A  fatal  issue  in  consequence  of  suffocation  may  occur  in 
ver}^  severe  eases  with  extensive  consolidation.  Another  cause 
of  {'leatb  may  be  grave  degeneration  of  the  myocardium.  Cases 
with  very  severe  infection  lead  to  early  and  rapidly  increasing 
prostration;  usually  toward  the  end  of  the  stage  of  hepatization, 
tlie  respiration  becomes  much  accelerated  and  very  forced,  the 
heart  is  rapid  and  thumping,  the  pulse  small,  filiform,  finally 
imperceptible;  the  mucosae   become  livid;  there  is   finally  a 
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general  perspiration  and  the  animals  fall  to  the  floor.  In  the 
meantime  symptoms  of  pulmonary  edema  have  developed. 
Suppuration  and  gangrene  lead  to  death  in  other  cases,  after 
pyemic  and  septicemic  symptoms  have  made  their  appearance. 
An  edema  of  the  glottis  may  sometimes  produce  death  by 
suffocation. 

.  A  considerable  number  of  cases  of  pneumonia  is  followed 
by  a  serous  pleurisy ;  this  must  be  suspected  if  dullness  persists 
obstinately  or  even  increases  in  the  lower  portions  of  the  thorax 
and  if  more  or  less  remittent  fever  is  present.  Severe  pleurisy 
may  cause  adhesions  of  the  pleura  and  this  may  lead  to  an 
asthmatic  condition. 

Chronic  induration  of  the  lungs  not  infrequently  persists. 
This  is  indicated  by  a  long  drawn  out  stage  of  resolution,  some 
difficulties  of  respiration  persist ;  there  may  be  moderate  fever 
and  the  dullness  does  not  clear  up  completely.  A  similar 
chronic  process  is  sometimes  developed  in  the  neighborhood 
of  a  gangrenous  focus,  which  may,  even  after  weeks,  produce  an 
acute  inflammation  and  cause  death.  A  chronic  pulmonary 
induration  following  upon  acute  pneumonic  symptoms  appears 
in  horses  and  cattle  tolerably  frequently  only  in  certain  years, 
while  in  other  years  pneumonia  rarely  leads  to  this  complication. 
The  physical  changes  pointing  to  induration  of  the  lungs  dis- 
appear anyhow  in  a  considerable  number  of  cases  3  to  4  weeks 
after  the  fever  has  disappeared  and  the  animals  may  be  con- 
sidered completely  cured  from  a  dinical  standpoint. 

In  0.4-2.8%  of  the  cases  occurring  in  the  Prussian  army 
the  animals  which  had  recovered  presented  after  a  few  weeks 
the  symptoms  of  paralysis  of  the  larynx  (q.  v.).  (Twenty-four 
[77%]  of  thirty-one  thoroughbred  horses  of  a  stud,  which  had 
suffered  from  pneumonia,  subsequently  developed  paralysis  of 
the  recurrent  nerve  [Plosz]). 

Diagnosis.  The  typical  form  of  croupous  pneumonia  can 
easily  be  diagnosticated  in  all  species  of  animals.  The  sudden 
onset,  a  fever  which  is  continuous  for  several  days  and  falls 
either  rapidly  or  gradually,  the  regular  sequence  of  changes  of 
the  signs  elicited  by  auscultation  and  percussion,  recovery 
generally  occurring  in  the  second  week  of  the  severe  affection, 
form  a  clinical  picture  which  cannot  easily  be  confounded  with 
that  of  any  other  disease.  None  of  the  enumerated  symptoms 
is  of  course  characteristic  by  itself  alone.  Most  characteristic 
is  a  rust  or  saffron-colored  nasal  discharge;  however,  this 
valuable  symptom  is  often  absent,  even  in  horses.  In  the  very 
first  stage  of  the  disease  the  cause  of  the  fever  is,  of  course, 
not  obvious  unless  a  similar  affection  has  been  observed  pre- 
viously in  other  animals.  Systematic  temperature  observa- 
tions among  the  animals  in  one  barn  will  permit  the  early 
recognition  of  new  cases,  because  changes  in  the  percussion 
sounds  will  reveal  the  nature  of  the  disease  on  the  day  following 
the  observation  of  fever. 
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Errors  of  <lia^ii:iio*sis  may  yi-L-ur  in  iJiicHiirioiiia  during  the 
stage  of  hepatizatiun,  if  a  diagnosis  has  to  be  made  on  the 
basis  of  a  single  examination  or  if  the  disease  is  complicated 
by  eoneomitant  affections.  One  must  think  in  this  respect  of 
plenritis  with  eiTusion.  Contrary  to  what  is  found  in  pneumonia, 
dullness  is,  in  pleurisy,  always  in  the  lowest  portions  of  the 
thorax,  in  horses  it  ii?  usually  on  both  sides,  the  upper  boundary 
is  almost  without  exception  a  horizontal  line;  tlie  resistance 
in  the  area  of  dulhiess  is  increased,  breathing  sounds  cannot 
be  heard  at  all  or  only  along  the  upper  boundary;  the  disease 
comes  on  slowly,  fc^ver  is  usually  less  high,  the  course  of  fever 
irregular,  l)reatlnng  lirst  of  the  abdominal  ty}w  and  later  on 
very  forced;  dullness  decreases  or  disappears  after  animal  has 
been  laid  down  and  vesicular  breathing  takes  its  place;  in 
smaller  animals  the  duUness  changes  with  changes  in  position  in 
such  a  manner  that  it  always  appears  in  the  lowest  place.  AVhen 
pleurisy  and  pmnunonia  are  present  simultaneously  some  diffi- 
culty as  to  diiferential  diagnosis  prevails  because  the  con- 
solidated lung  as  well  as  the  pleural  exudate  both  cause  dull- 
ness,  while  breathing  sounds  are  often  absent  over  the  con- 
solidated portions  of  the  lungs.  Edtmmtous  iniiltrations  formed 
on  the  lower  thorax  or  lower  abdomen  may  give  some  clue  to 
the  existence  of  pleurisy  along  with  pneumonia*  In  doubtful 
eases  an  exploratory  puncture  should  he  made  with  a  hypo- 
dennic  syringe.  The  procethire  is  perfectly  harmless  even  in 
the  i>resence  of  an  exclusive  pneumonia.  Only  a  positive  result 
of  the  exploratory  puncture  can  be  utilized  for  diagnosis,  be- 
cause puncture  may  be  negative  even  in  the  presence  of 
pleuritic  effusion. 

Catarrhal  pneumonia  may  furnish  similar  physical  findings 
as  croupous  pneumonia  if  a  number  of  small  catarrhal  foci 
have  become  confluent  and  have  fonued  one  larger  consolidated 
area.  However,  bronchial  pneumonia  usually  follows  an  ex- 
tensive bronchial  catarrh ;  it  progresses  slowly  and  lacks  a 
tjTpical  course.  One  should  never  forget  that  adult  liorses 
usually  suffer  from  croupous  pneunninia,  young  foals  and  dogs 
exclusivtdy,  or  at  least  preferably,  from  catarrhal  pnenmonia. 
The  differential  diagnosis  from  contagious  pleuropneumonia  in 
cattle  is  very  imi)ortant.  During  the  stage  of  hepatization  the 
findings  may  be  identical  in  the  two  diseases;  hence  a  reliable 
diagnosis  can  then  oidy  be  made  under  consideration  of  the 
course.  Contagious  pleuroimenmonia  comes  on  gradually  in 
contradistinction  to  the  suilden  onset  and  cyehcal  course  of 
pneumonia,  and  cases  with  a  comparatively  rapid  course  last 
several  weeks.  The  possibility  that  the  contagious  disease  may 
be  imported  must  always  be  considered.  Inflammatory  edema 
at  the  entrance  of  tlie  larynx  or  in  otlier  parts  of  the  body  in 
the  same  or  in  other  animals,  the  simultaneous  occurrence  of 
enteritis  and  the  rapid  fatal  termination,  point  to  a  septic  origin 
of  pneumonia. 
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Foreign  body  pneumonia  may  be  confounded  with  croupous 
pneumonia.  It  is,  however,  usually  distinguished  by  a  slower 
development.  Fever  is  often  absent  at  the  onset  or  is  very 
insignificant,  bronchial  breathing  is  likewise  missed.  After  the 
entrance  of  foreign  bodies  from  the  stomach  into  the  lungs, 
changes  of  the  percussion  sounds  and  respiratory  sounds  are 
noticed  at  first  in  the  region  of  the  diaphragm,  and  disturbances 
of  digestion  generally  precede  the  affection  of  the  lung. 

In  animals  which  are  examined  only  after  the  fall  in  tem- 
perature, chronic  inflammatory  process,  tumors,  etc.,  must 
be  excluded  on  the  basis  of  a  polyuria  present,  or  of  anamnestic 
data,  and  with  the  aid  of  an  observation  extending  over  several 
days. 

In  horses  tympanitic  sounds  in  the  neighborhood  of  the 
lower  pulmonary  boundary  may  also  be  referable  to  the  colon ; 
this  can,  however,  be  recognized  easily  because  a  tympanitic 
sound  of  the  same  pitch  can  be  elicited  also  beyond  the  pul- 
monary boundary  over  the  abdominal  wall  or  even  below  the 
costal  arch. 

Prognosis.  The  stronger  the  animal  has  been  before  the 
pneumonic  attack  came  on  and  the  more  the  latter  conforms 
to  the  classical  type  the  better  is  usually  the  prognosis.  The 
eourse  of  the  fever  is  of  the  greatest  prognostic  importance. 
If  the  temperature  curve  falls  rapidly  or  gradually  after  a 
continuous  fever  of  several  days,  a  typical — that  is,  a  favorable 
— course  may  be  expected.  Fever  that  has  lasted  over  a  week 
and  has  perhaps  risen  above  41°  C.  causes  anxiety.  A  con- 
tinuous, though  not  high  fever,  during  or  after  the  stage  of 
resolution,  points  to  retarded  or  incomplete  absorption  of  the 
exudate  or  to  the  development  of  a  secondary  pleurisy. 

The  behavior  of  the  pulse  is  of  special  importance.  If, 
in  the  absence  of  a  complicating  pleurisy  the  number  of  pulse 
beats  has  risen  to  twice  the  normal,  the  pulse  being  at  the 
same  time  weak,  the  prognosis  is  fairly  unfavorable.  It  is 
also  necessary  to  consider  the  extent  of  the  inflammatory  in- 
filtration; the  chances  for  recovery  decrease  in  direct  propor- 
tion to  the  size  of  the  consolidated  territory.  Hence,  bilateral 
pneumonia  is  more  serious  than  a  unilateral  affection.  Devia- 
tions from  the  usual  localization  have  a  similar  unfavorable 
prognostic  significance.  Central  pneumonia  and  the  involve- 
ment of  the  upper  parts  near  the  vertebral  column  show  a 
higher  mortality. 

The  age  and  nutrition  of  the  sick  animals  must  be  con- 
sidered. In  very  old  or  debilitated  animals  a  slowly  developing 
pneumonia  is  observed,  wdth  moderate  elevation  of  temperature, 
yet  with  marked  prostration  (so-called  asthenic  or  adynamic 
type),  which  is  always  very  unfavorable  in  nature  and  which 
generally  takes  a  fatal  issue. 

Every  complication  diminishes  the  chances  for  recovery 
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more  or  less ;  particularly  unfavorable  are :  pleurisy  with  abun- 
dant effusion,  pericarditis,  diffuse  nephritis ;  to  a  lesser  degree 
fibrinous  pleurisy  or  intestinal  catarrh.  Symptoms  of  gan- 
grene or  suppuration  of  the  pulmonary  tissue  point  almost  with 
certainty  to  an  early  lethal  issue. 

It  must  finally  be  considered  that  sequelae  may  come  on 
which  will  materially  reduce  the  value  of  the  animal.  Since 
the  advent  of  such  sequelae  cannot  be  foreseen  in  the  milder 
cases,  the  prognosis  must  always  be  guarded  until  the  lung 
affection  has  entirely  disappeared. 

The  mortality  varies  in  horses  between  0-20% ;  it  is  usually 
between  10-15% ;  in  milder  enzootics  much  less.  In  cattle  the 
mortality  varies  considerably  more;  sometimes  all  cases  get 
well  (Strerath,  Coulon  &  Olivier,  Gottes winter) ;  at  other  times 
a  mortality  of  40%  has  been  observed  (Kriiger)  and  even  more 
(Guillebeau  &  Hess). 

Treatment.  The  establishment  of  the  most  favorable 
hygienic  conditions,  especially  sufficient  ventilation  of  the  barn 
or  sojourn  in  the  open,  is  of  the  greatest  importance  in  influ- 
encing the  course  and  termination  of  the  disease.  Working 
animals  must  at  once  be  taken  off  work,  to  be  kept  in  a  moder- 
ately cool,  well  ventilated  place  or  in  the  open  air  during 
favorable  weather,  but  they  must  be  protected  against  rain  and 
wind.  Where  there  are  larger  numbers  of  horses,  turning  them 
out  into  a  yard  will  influence  those  that  are  affected  favorably 
and  prevent  the  spread  of  the  disease.  Weak  large  animals, 
especially  horses,  should  be  placed  in  slings.  They  should  be 
permitted  to  lie  down  only  at  intervals  and  not  more  than  two 
hours  at  a  time.  Rubbing  of  the  body  is  beneficial  and  invig- 
orating to  the  patients. 

Since  in  acute  febrile  diseases  the  animals  usually  eat 
only  juicy,  dainty  feed,  herbivora  should  have  fresh  green  feed, 
or  if  this  cannot  be  had,  good  fresh  hay,  bran  or  flour  mash 
perhaps  mixed  with  some  grains,  also  roots,  beets,  carrots,  etc. 
If  sick  horses  appear  to  prefer  oats  they  should  have  them, 
mixed  however  with  chopped  vegetable  roots.  Carnivora  should 
receive  fresh  milk,  finely  chopped  boiled  or  roast  meat,  also 
strong  meat-soups  with  one  or  more  eggs.  All  food  should 
be  given  in  small  but  often  repeated  rations.  The  animals 
should  frequently  be  offered  fresh,  but  not  too  cold,  water, 
also  during  the  night,  since  the  animals,  and  particularly  the 
horses,  are  too  weak  to  get  to  the  suspended  or  otherwise  placed 
water  vessels.  It  is  also  advisable  to  clean  the  mouths  of  the 
sick  animals  with  pure  water  before  offering  them  food.  They 
often  take  it  then  even  if  they  appear  previously  to  have  no 
appetite.  Where  aspiration  is  threatening  on  account  of  dis- 
turbances of  deglutition,  food  and  water  may  be  withdrawn, 
and  moderately  or  well  nourished  animals  may  be  made  to 
fast  for  a  few  days.     Later  on,  however,  these  patients  and 
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those  which  are  weak  or  emaciated  must  be  nourished  artificially 
(see  page  123).  The  same  procedure  must  be  instituted  with 
patients  who  entirely  refuse  to  eat.  Where  water  by  mouth 
has  to  be  withheld  completely,  water  injections  per  rectum  must 
be  resorted  to. 

Drugs  can  be  dispensed  with  in  all  cases  with  a  typical 
course.  If  the  pulse  varies  only  slightly  from  the  normal, 
alcohol  is  indicated  in  small,  often  repeated  doses  (ordinary 
spirits),  larger  animals  25-50  gm.,  sheep,  goats,  swine  10-20  gm., 
camivora  1-2  gm. ;  wine  i/>-l  quart  or  teaspoon  doses,  cognac, 
camivora  i/l>  teaspoon.  Sulphuric  ether  (10  gm.,  5  gm.,  or 
0.25-1.0  pro  dosi)  may  likewise  be  administered.  If  the  number 
of  pulse  beats  is  increased  to  more  than  twice  the  rate,  and 
also  if  they  are  weak,  cardio-  and  vasotonic  drugs  are  indicated. 
The  most  serviceable  of  these  drugs  is  camphor,  as  ol.  camph. 
according  to  Frohner  in  tolerably  large  doses  (for  large  animals 
20-50  gm.,  for  smaller  animals  4-10  gm.,  for  camivora,  1-2  sub- 
eutaneously  in  one  dose).  The  same  results  may  be  had  with 
the  much  cheaper  ol.  camph.  syntheticum  (Frohner)  used  in 
similar  doses.  Caffeine  (for  large  animals  6-8  gm.,  for  small 
animals  0.5  to  1  gm.,  subcutaneously  every  six  hours)  is  likewise 
beneficial.  (Gmeiner  claims  to  have  shortened  the  course  of 
cases  of  pneumonia  by  the  use  of  subcutaneous  injections  of 
caffeine.)  Strophantinum  purissimum  Merck  (horses  0.003  gm.) 
recommended  by  Regenbogen  by  subcutaneous  injections  in 
cardiac  affections  has  not  proved  beneficial  in  the  authors' 
cases.  It  acts  much  better  by  intravenous  injection  (for  horses 
up  to  0.015  gm. — Dorn,  authors'  own  observation).  For  the 
purpose  of  subcutaneous  injection  strophantine  must  be  dis- 
solved in  enough  water  (6-10  gm.)  in  order  to  avoid  necrosis 
of  the  skin  (Frohner) ;  however,  even  if  applied  in  this  dilution, 
a  painful  infiltration  at  the  place  of  injection,  which  lasts 
several  days,  cannot  be  avoided.  Such  swellings  are  likewise 
frequently  seen  after  injections  of  caffeine.  Digitalis  prepara- 
tions to  be  used  are:  pulverized  leaves  of  digitalis  (for  large 
animals  2-5  gm.,  for  smaller  animals  0.5-1.0  gm.,  for  carnivora 
0.05-0.3  for  three  to  four  days) ;  also  folia  digitalis  dialysata 
(for  larger  animals  5-15  cc.  per  os) ;  further,  digitalysatum 
Biirger  (small  animals  20-30  drops,  subcutaneously).  Accord- 
ing to  the  investigations  of  Salvisberg,  digitalis  preparations 
are  destroyed  in  the  stomach  of  ruminants;  hence  the  proper 

{•reparations  must  be  given  subcutaneously  or  intravenously, 
t  must  not  be  forgotten  that  digitalis  has  a  tendency  to  produce 
abortion  in  pregnant  cows.  The  general  use  of  the  excellent 
preparation  digalen  (horses  5-15  cc,  cattle  20-30  cc,  subcu- 
taneously or  intravenously)  is  frequently  prohibited  by  its  high 
price  (Dorn) ;  tincture  of  strophantus  has  been  found  unreliable 
(Regenbogen,  Gmeiner). 

In  the  face  of  threatening  cardiac  weakness  the  proper 
preparations  of  digitalis  must  be  given  intravenously  because 
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then  only  can  they  produce  the  desired  eflfect  within  a  short 
time. 

If  (listnrbaijeps  of  circulation  have  been  brought  about 
solely  on  account  of  a  decreased  tonicity  of  the  arteries  (see 
VoL  T)  the  etl'eet  of  cardio-tonics  may  he  augmented  by  intrav- 
enous injections  of  physiologic  salt  solution  or  of  Ringer's 
sohition  (4-6  qnarts  for  a  horse).  Tlie  intravenous  injection  of 
larger  amounts  of  fluid  may  become  dangerous  in  tlie  presence 
of  cardiac  weakness  and  may  then  lead  to  fatal  edema  of  the 
lungs  (authors'  o^vn  obsen^ation), 

Pcver  floes  not,  as  a  rule,  require  any  special  treatment^ 
excei)t  in  the  ]>resenee  of  hyperpyrexia,  when  cohl  sponging,  or 
irrigation  or  injections  of  cold  water  into  tlie  rectum  may  be 
indicated.  However,  cold  douches  should  not  l^e  used  during 
the  cold  season  nor  in  very  young  or  very  debilitated  animals. 
Of  antipyretics  the  following  may  be  used:  antifebrin  (15-30 
gin,  for  large,  1-4  gm.  for  smaller  animals,  0.1  to  1.0  gin,  for 
carnivora  pro  dosi) ;  plienacetin  (tlie  same  doses)  or  antipyrin 
(tlie  same  doses),  Lactophenin,  which  is  much  higher  in  jirice, 
may  be  given  to  smaller  animals  (0.5-1.0  pro  dosi).  With  the 
exception  of  plienacetin  or  lactophcnin  these  drugs  must  be 
used  cautiously,  since  they  may  bring  about  collapse.  The 
salicylates  are  indicated  much  less  (acid,  salicylicum,  sodium 
salicylicum,  salipyrin,  salol,  aspirin,  d\nnal)  since  they  often 
produce  intestinal  disturbances  or  irritate  tlie  ki*lneys.  Tallia- 
min  (10  cc,  intravenously)  has  not  been  effective  in  the  treat- 
ment of  infiuenza-pnenmonia  of  horses,  neither  have  inhalations 
of  oxvgen  as  recommended  bv  Eberlein  and  Topper  (Pr.  Vb, 
1908,6). 

Venesection,  which  was  formerly  practiced  universally,  may 
liring  temporary  relief  in  the  beginning;  it  does  not,  however, 
influence  the  course  of  the  disease  at  all,  and  is  by  no  means 
void  of  danger,  on  account  of  decrease  of  the  tonicity  of  the 
arteries. 

Delayed  resorption  may  be  stimulated  by  Priessnitz'  ap- 
plications and  by  diuretic  dnigs;  of  the  latter  we  should  use 
preferably  acetate  of  sodium  or  potassium  (25-30  gm.  for  large, 
3-10  gm.  for  smaller  animals,  0.l!'1.0  gm,  for  carnivora,  two  to 
three  times  daily) ;  diuretin,  theozin,  theophyllin  (for  carnivora 
daily  three  times  0.2-0.5  gm.) ;  iodide  of  potash  (for  large 
animals  10-20  gm.  pro  die  per  os)  iodipin  (for  large  animals 
MO-50  gm.  subcntaneonsly),  fibrolysin  (large  animals  10  cc 
every  third  day,  dogs  2  ec.  of  the  solution).  The  resorption 
of  the  exudate  may  be  stimulated  in  protracted  cases  by  punc- 
ture of  tlie  inliltrated  lung  with  the  hollow  ne(Hlle  of  an  injection 
syringe;  the  procedure  is  similar  to  tliat  used  in  exploratory 
puncture  of  tlie  thoracic  cavity. 

The  repeated  inhalation  of  atomized  disinfecting  fluids 
(solution  of  corrosive  sulilimate  1:20410-4000,  2  to  3%  solution 
of  carbolic  acid  or  creolin)  may  diminish  putrefactive  processes 
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in  the  air  passages,  but  they  cannot  prevent  putrefaction  in  the 
lung  tissue  itself  after  pulmonary  gangrene  has  set  in.  Intra- 
tracheal injections  of  a  1%  solution  of  carbolic  acid  (for  horses 
60-100  gm.  at  one  time)  or  of  a  creosote  or  formol  solution  (see 
page  61)  are  better  adapted  for  the  treatment  of  pulmonary 
gangrene. 

When  pleuritis  is  present,  it  calls  for  special  treatment 
(q.  V.) 

Stomatics  (rheum,  root  of  calamus,  gentian,  or  their  tinc- 
tures for  smaller  animals),  artificial  Carlsbad  salt,  hydrochloric 
acid  with  pepsin  may  be  administered  to  stimulate  appetite. 
Clonvalescent  animals  must  be  well  nourished  and  not  used  for 
work  until  they  have  regained  their  full  strength.  Moderate 
exercise  in  the  open  is  beneficial  if  the  weather  is  favorable. 

Since  croupous  pneumonia  is  usually  a  localization  of  some 
acute  infectious  disease,  such  prophylactic  measures  as  are  rec- 
ommended for  the  particular  infection,  must  be  carried  out. 

Artificial  Feeding  of  Sick  Animals.  The  simplest  and  most  practical  method 
of  artificial  feeding  of  animals  consists  in  the  introduction  of  food  stuffs  into  the 
stomach.  It  consists  in  its  simplest  form  in  pouring  liquid  food  into  the  mouth 
frolh  a  thick-walled  glass  bottle  or  from  an  irrigator  or  funnel  provided  with  a 
rubber  tube,  or,  in  smaller  animals,  from  a  spoon.  Flour  and  bran  gruels  are 
well  adapted  for  herbivora;  milk,  broth  or  fiour  soups,  to  which  some  glucose  or 
esgs  may  have  been  added  for  carnivora.  If  difficulties  of  deglutition  exist,  and 
if  attacka  of  cough  come  on  this  procedure  must  be  abandoned  and  the  liquid  food 
must  be  introduced  directly  into  the  stomach  by  the  aid  of  a  stomach  tube. 

Artificial  feeding  per  rectum  becomes  necessary  in  those  cases  in  which  there 
exist  great  tenderness  of  the  pharynx,  great  excitement  of  the  animal  during 
the  introduction  of  the  stomach  tube,  obstruction  of  the  esophagus,  intense  inflam- 
matory processes  of  the  stomach  or  small  intestines,  in  short,  in  all  cases  in  which 
the  introduction  of  the  stomach  tube  into  the  stomach  becomes  impossible  or  is 
eontraindicated.  Before  food  stuffs  are  introduced  into  the  rectum,  the  fecal  masses 
which  are  present  must  be  removed  manually  or  by  irrigation  with  water  one-quarter 
to  one-half  hour  before  the  operation ;  a  liquid  food  enema  may  then  be  introduced 
with  an  irrigator,  thin  mashy  material  with  the  aid  of  a  rectal  syringe.  These 
substances  must  be  warmed  to  body  temperature;  they  must  be  introduced  deep 
into  the  rectum,  but  without  undue  pressure.  The  early  discharge  of  the  nutritive 
material  from  the  rectum  must  be  prevented  by  pressing  the  tail  to  the  anus,  or 
by  the  addition  of  opium  to  the  clysma.  It  appears  advisable  to  add  to  all 
nutritive  enemas  1  to  2%  of  common  salt,  since  this  produces  antiperistaltic  move- 
ments, transports  the  food  material  higher  up  and  also  favors  its  general  absorption. 
If  nutritive  enemas  are  used  daily  it  becomes  necessary  to  wash  out  the  rectum 
once  daily  in  order  to  remove  decomposing  remnants.  The  amount  which  may  be 
introduced  at  one  feeding,  three  to  four  times  daily,  is  for  small  dogs  and  cats, 
10  to  40  cc;  for  large  dogs,  100  to  200  cc. ;  for  small  ruminants,  foals  and  calves, 
200  to  400  cc;  for  adult  horses  and  cattle  two  to  three  quarts  (Jacob).  In  con- 
sidering the  composition  of  the  nutritive  enemas  one  must  never  forget  that  the 
mucosa  of  the  large  intestine  can  only  change  starch  and  saccharose  into  glucose, 
but  does  not  possess  any  other  digestive  properties.  It  possesses,  however,  con- 
siderable absorptive  power;  it  may  therefore  absorb,  aside  from  water,  salts, 
and  glucose,  also  peptone,  albumoses  and  other  albuminoid  bodies  and  small  amounts 
of  emulsified  fat.  Dogs  can  however,  only  absorb  4  gm.  of  fat  daily  (Ornstein). 
The  following  may  therefore  be  said  concerning  the  composition  of  nutritive  enemas: 
Best  adapted,  at  least  for  dogs,  are  nutritive  enemas  of  milk,  starch,  glucose, 
and  raw  eggs  (Ornstein);  the  amount  of  glucose  should  not  be  more  than  2%, 
of  starch  8  to  10%  of  the  total  amount.  This  enema  is  prepared  in  shaking  starch 
with  cold  water  and  pouring  this  emulsion  into  boiling  water  so  as  to  produce  a 
uniformly  gelatinized  starch  mash,  to  this  is  added  grape  sugar  which  has  been 
dissolved  previously  in  hot  water;  finally  two  to  three  eggs  stirred  with  a  little 
water  and  common  salt  are  slowly  mixed  with  the  cooled  starch  paste  under  constant 
stirring  to  insure  a  uniform  mixture. 
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The  artilitnal  enemas  wliicli  have  lieeu  recoiTmieTided  by  Leulw?  for  man  iiiay 
also  be  utilized  J  surh  are:  t>eptone-itiilk  eiienia  (250  ^in.  iiiilkj  iin  giu*  peptone); 
egg-milk  enema  (250  gm.  milk,  *i  eggs,  ;i  grn.  eommon  salt)  ;  stareh-iidlk  enema 
(6(i  gm.  stareh,  25  gni.  milk) ;  sugar  enema  (150  gni,  glin  oae,  250  gni,  milk) ; 
panereas  enema  (50  to  lOn  gin.  panereawj  150  to  300  gm,  milk,  30  to  4;">  gm*  fat). 
A  simple  meat-pttnerea,s  enema  is  profvared  by  mixing  finely  tdioi^ied  IxH^f  with 
finely  chopped  fat  free  eattl*^  or  hog  paofreas  (3-1)  to  which  mixture  it  is  well 
to  add  some  fat  CM)  to  40  gm,  cod  liver  oil,  previously  emulsified  with  a  few 
tablespoon fnlw  of  0.3 9f  solution  of  carlionate  of  sodium);  further,  (>  to  10*;^  of 
t^tareli  or  a  maximum  of  29f  glnroBe.  In  the  treatment  of  valnable  animals  panereatin 
may  he  dsciI  in  place  of  frenh  pancreatic  tissue  and  the  meat  may  be  replaced  by 
albumin  preparations  (peptone,  meat-meal,  roborat,  tropmi,  kalodal).  Orcstein'B 
experiments  have  ^hown  that  dogs  are  al>le  to  absorb  milk  from  the  rectum,  and 
also  blood  serum  of  other  animals  (up  to  20*/t);  however,  serum  shoubl  not 
be  used  for  longer  |>eriodft  than  ten  days,  since  it  may  produce  hypersetisitivenesa 
(anajihylaxis — see  t^erum  disease).  The  digestion  and  absorption  in  the  rectum  of 
herldvora  has  not  yet  been  studied  experimentally  with  reference  to  the  exact 
metabolism. 

Artiflpiftl  feeding  by  Bidjcutaneoiis  injections  of  nutritive  material  must  also 
sometimes  be  ret>orted  to  if  diseaj^e  of  the  large  intej^tines  prohibits  the  administra- 
tion of  foo«l  enemas,  or  if  these  are  exfielled  at  onfc.  The  excellent  invcatigationg 
of  Orn stein  in  dogs  have  shown  that  15(1  cc*  of  blood  Ferum  to  which  10  to  20% 
glucose  has  been  a<bled  will  be  ail^orbed  and  asf^imilated,  almost  completely  pro- 
teeling  in  this  way  22  9r  of  body  proteids  against  decomjiosition*  It  could  also  be 
shown  that  the  Intestinal  mucosa  is  in  some  way  concerned  in  the  assimilation  of 
proteids  injected  Bubcutaneouwh^  anil  that  the  end-products  of  oxidation  are  different 
from  tho!?e  formeil  nonnally;  the  urine  of  animals  fed  by  the  parenteral  route  is 
characterised  by  a  higher  contents  in  calories.  Liquid  food  is  best  incorporated 
in  this  way  by  an  infusion  apparatus,  under  low  pressure  and  at  body  temperature. 
Heterogenous  sera  should  only  be  uj^cd  for  a  few  days,  in  order  to  prevent  the 
onset  of  anaphylactic  symptoms-  The  use  of  homogenous  serum  is  more  to  be 
recommendefl  partiinilarly  in  horses.  According  to  Friedenthal  Sc  I^ewandow^sky, 
heterogenous  sera  lose  their  poisonous  properties  if  heated  for  a  considerable  time 
at  58  to  6S°  C.  Kalodal  (phoS|drorout5  albumin)  is  considered  non-poi>onous  on 
subcutaneous  administration.  Since  fats  are  only  absorbed  in  traces,  their  use  is 
not  to  be  recommendod  unless  honmgenous  fats  are  used.  FluiiJs  which  are  to  be 
injected  subi^utaneously  must  be  sterilised;  blood  serum,  if  used,  nmst  be  colkvted 
nnder  aseptic  precautions.  Fats  (oi!s,  butter,  lard)  may  be  given  in  floses  of 
50  to  70  gin.  to  larger,  and  in  doses  of  10  to  15  gm.  to  small  animals;  these  doses 
are  injected  in  several  places  under  the  skin  and  the  prot^edure  is  repeated  four 
times  so  that  the  daily  amount  is  equal  to  about  300  or  50  to  120.  The  amount  of 
blood  serum  mixed  with  10  to  20^,^!^  solution  of  glucose  or  of  glucose  solution  alone 
(10'?^  glucoKo  in  phys^iologie  salt  solution)  may  he  200  gm.  pro  dosi  in  dogs,  one 
liter  in  larger  animals.  Kalodol  is  injected  into  doga  in  a  nJ  solution;  5  gm. 
of  kalodol  are  dis^-olved  in  distilled  water»  the  solution  is  sterili^red  and  is  then 
diluted  with  500  gm.  sterile  physiologic  salt  solution. 

For  intravenous  feeding,  at  best  only  grape  sugar  dissolved  in  physiologic  salt 
solution  could  lie  used,  but  It  can  only  be  injected  in  such  amounts  as  will  be 
retaiueil  in  the  blood   (the  normal  average  amount  of  sugar  in  the  blood  is  1',^). 

In  considering  the  importance  of  arti6cial  feeding  it  must  primarily  be  j pointed 
out  that  artificial  stomach  feerling  is  the  method  which  most  nearly  approaehea 
physiologic  conditions  and  which  |kormits  of  the  introduction  of  the  largest  number 
of  calories.  Large  aiumals  may  be  kept  alive  for  weeks  l«y  this  method,  provided 
that  the  secretion  of  the  digestive  organs  is  not  much  below-  normal  as  is  so  often 
the  case  in  grave  acute  infectious  diseases,  Kertal  and  parenteral  artificial  feeding 
can,  at  best,  only  dindnish  the  disintegration  of  substances  that  are  stored  up  in 
the  organism.  It  is  insufficient  to  keep  otherwise  starving  animals,  especially 
larger  animals,  alive  for  any  length  of  time.  With  rectal  artifieial  feeding  one 
can  introduce  in  dogs  only  100  to  150  calories,  and  a  healthy  dog,  weighing  about 
20  pounds,  needs  about  300  calorie^?.  By  a  proper  combination  of  rectal  and 
parenteral  feeding  smaller  animals  might  possibly  be  kept  in  equilibrium  for  some 
time.  In  larger  animals  rectal  and  jvarenteral  artificial  feeding  can  only  serve 
to  retard  malnutrition  in  diseases  which  do  not  last  very  long.  The  technical 
difFicultiefi  are  also  opponed  to  its  use  in  general  practice.  In  the  rectal  mucosa 
a  catarrhal  condition  is  easily  produced  if  rectal  enemas  are  udmini stored  daily, 
even  if  eaf?ily  putrefactive  substances,  such  as  eggs,  are  not  given  for  more  than 
three  days,  an<l  if  glucose  is  given  in  a  dilute,  not  too  concentrated,  solution. 
Abgeess  formation  and  cutaneous  necrosis  at  the  f^ite  of  the  application  may  ocur 
after  cutaneous  injections  in  spit«  of  all  precautions ;  intravenous  injections  cannot 
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be  administered  several  times  a  day,  even  in  larger  animals.  Intravenous  injections 
of  glucose  solution,  80  to  100  gm.  in  two  to  three  liters  of  physiologic  salt  solution, 
can  only  be  used  occasionally  to  combat  rapid  physical  weakness. 
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6.    Catarrhal  Pneumonia.  Pneumonia  catarrhalis. 

{Bronchopneumonia,  Pneumonia  lohularis  s.  insularis.) 

Catarrhal  pneumonia  is  an  inflammation  of  individual  lob- 
ules or  groups  of  lobules  of  the  lungs,  leading  to  an  occlusion 
of  the  alveoli  with  desquamated  epithelia  and  a  cellular  exudate, 
which  usually  develops  by  the  continuation  of  a  bronchial  ca- 
tarrh into  the  corresponding  lobules  or  simultaneously  with 
bronchiolitis. 

Etiology.  Those  factors  which  may  cause  bronchitis  or 
bronchiolitis  (capillary  bronchitis,  see  page  54)  may  all  cause 
catarrhal  pneumonia,  but  there  are  special  factors  which  are 
particularly  prone  to  produce  bronchopneumonia.  The  inhala- 
tion of  very  hot  air,  or  air  containing  irritating  gases,  the  en- 
trance of  foreign  bodies  (fluids  or  solids)  into  the  air  passages 
may  cause  bronchopneumonia,  which  may  frequently  terminate 
in  gangrene,  particularly  if  caused  by  foreign  bodies.  Foreign 
bodies  generally  get  into  the  air  passages  by  aspiration  in  swal- 
lowing, but  they  may  also  be  inhaled  in  regular  respiration. 
Wool  threads  (Dralle)  and  parts  of  nut  cakes  (Habiclit)  may 
in  this  manner  be  inhaled  into  the  lungs  of  cattle,  and  if  these 
animals  are  fed  with  cottonseed  or  ground-nut  cakes  there  may 
be  numerous  cases  of  this  kind.  Bronchopneumonia  seen  in 
horses  after  chloroform  narcosis  also  occurs  in  consequence  of 
aspiration,  if  these  animals  receive  solid  food  directly  after  the 
narcosis  (Ducasse).    The  observations  of  Siedamgrotzky  and 
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Jobne  concerning  an  enzootic  brondioi*nennionia  of  cattle  in  the 
neighhorliood  of  Freiberg  are  highly  interesting.  This  form 
of  pneumonia  ileveloped  in  consequence  of  the  inhalation  of 
smelter-smoke  containing  arsenic  and  it  predisposes  very  much 
to  the  development  of  tulierculosis. 

Accordiug  to  Jobne  oMer  horses  not  infrequently  develop  bronchopneumonia 
in  conseT^uenoe  of  lon^  rontiniitvl  wtay  in  t)»t^  Mahle  (** stable  pneimionia "),  Ijeeauae 
a  prolonged  s^ojonrn  of  this  khui  h^a<ls^  throu^^h  jnKutTieient  breathtDj:,  fo  an  acouniu- 
latioa  of  the  Ijronchifil  »eeretion  with  the  syliseipjent  dei'ooipo^ition  of  the  colleeted 
masses;  this  a^in  in«hict3s  partial  pnlinonary  eniphysenia,  atelectasis  and  finally 
brontdiopueoDiouia.  Bt-ehinann,  however,  considers  stalde-pneunionia  as  a  form  of 
croupous  pneumonia  (iaMuenza)* 

Parasitic  worms  (see  page  C6)  are  frequently^  moulds 
rarely,  the  cause  of  catarrhal  pnenmonia. 

The  great  majority  of  eases  of  catarrhal  pneumonia  develop 
on  the  basis  of  an  infection,  Tlie  same  organisms  which  cause 
croupous  pneumonia  may  especially  be  active  (AVeiehselbaiim), 
particularly  in  very  young,  or  on  the  contrary,  in  old  debilitated 
animals. 

The  Imeilhis  bipolaris  septicus  may  cause  bronchopneu- 
monia, particularly  in  cattle.  (According  to  Smith,  the  spo- 
radic pneumonia  of  cattle  is  a  bronchopneumonia  caused  by  the 
bacillus  hipohnis).  Bnmcliopneumouias  are  also  often  caused 
by  bacillus  pyogenes.  However,  this  haeilhis  [jroljably  invades 
the  hings  only  secondarily  and  is  able  to  display  pathogenic 
properties  there  only  if  the  bronchial  mucosa  has  become  pre- 
disposed at  the  time  of  the  invasion  or  previous  to  it  (Ilolth, 
■Reisinger)  in  consequence  of  noU'Specilic  irritation  (cold,  inha- 
lation of  dust,  congestion  of  the  lungs).  Martens,  Berstel, 
Schmidt  and  Lewek  have  described  a  broncliopneumonia  occur- 
ring in  Germany,  either  sporadically  or  eiizootically,  as  an  in- 
fectious disease  sui  generis,  l>egiuning  with  the  symptoms  of 
catarrh  of  the  uijper  respiratory  passages  (sec  page  45)  and 
leading  to  bronchopneumonia  in  a  portion  of  the  cases.  It  can 
not  yet  he  decided  what  is  the  relation  between  this  affection 
and  bronchopneumonia  caused  Iiy  tlie  luicillus  pyogenes,  which 
was  described  more  fully  by  Reisinger,  Lewek  found  Gram- 
positive  bacilli  or  Gram-positive  cocci  or  both  in  the  affected 
lungs.  Prolonged  transjiortation  on  railroad  ears  or  on  l»oard 
ship,  uidiygienic  conditions  and  colds  play  a  predisposing  role. 
The  disease  is  particularly  common  in  market  cattle. 

Bronchopneumonia  caused  by  the  bacillus  pyogenes  occurs 
also  in  hogs  (Borges).  The  etiolo.gj"  of  contagious  broncho- 
pneumonia observed  by  Robert  and  Deich  in  dogs  of  every  age 
IS  entirely  unknown.  Babbits  frinfuently  suffer  from  broncho- 
pneumonia either  in  connection  with  contagious  rhinitis  or  as  a 
primary  affection  which  is,  however,  caused  by  the  same  in- 
fectious virus  (infectious  pneumonia  of  rabbits).  A  Imeillus  of 
the  coli  groui»,  descnbed  by  Siidmersen  (see  page  105)  likewise 
causes  epizootic  bronchopneumonia  and  catarrhal  disease  of 
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the  air  passages  in  rabbits,  so  that  the  clinical  picture  is  similar 
to  that  of  contagious  rhinitis.  Frosch  &  Bierbaum  found  a 
specific  microorganism,  the  bacillus  septicemia  anserum  exuda- 
tivBB  as  the  cause  of  an  epizootic  purulent  bronchopneumonia 
in  geese. 

Bronchopneumonia  often  occurs  secondarily,  especially  in 
young  animals,  in  the  course  of  acute  infectious  diseases.  For 
instance  in  distemper  in  dogs,  in  hemorrhagic  septicemia  in 
sheep  which  was  also  known  as  sheep  glanders,  in  some  cases 
of  malignant  catarrhal  fever,  in  foot-and-mouth  disease,  in 
fiheep-pox,  purpura  hemorrha^ca,  hog  cholera;  more  rarely 
in  chicken  cholera.  Tubercle  and  glanders  bacilli,  also  ray- 
:fun^  may  be  the  cause  of  catarrhal  pneumonia.  (For  chronic 
<»tarrhal  pneumonia  occurring  in  South  Africa  and  there  called 
^*Jagziekte,"  or  **Hartslagziekte,''  see  Vol.  I). 

Predisposition.  Predisposing  factors  often  play  an  im- 
iportant  role.  Such  predisposing  factors  are :  very  early,  or  on 
Ihe  contrary,  very  advanced  age,  cold,  debility  of  the  organism 
ats  it  occurs  in  anemia,  in  grave  nutritive  disturbances,  in  ra- 
<;hitis,  etc.  These  predisposing  causes  may,  however,  also  be 
.absent  in  infectious  catarrhal  pneumonias. 

Anatomical  Changes.  The  inflammation  is,  as  a  rule,  con- 
Aied  to  certain  foci,  to  individual  lobules  or  groups  of  lobules ; 
lence  there  are  at  first  smaller,  later  on  larger  pneumonic  areas, 
"^hich  may  become  confluent  and  form  large  consolidated  terri- 
"tories.  These  consolidated  areas  are  usually  in  the  neighbor- 
hood of  the  lower  and  anterior  pulmonary  margin.  They  are 
^olid;  not  as  firm,  however,  as  in  croupous  pneumonia.  The 
<;ut  surface  is  at  first  flesh-colored,  later  on  more  and  more  gray- 
ish-red, and,  when  the  course  of  the  affection  is  very  slow,  yel- 
lowish or  grayish-white  and  then  dry.  The  cut  surface  is  not 
^^anular;  aside  from  catarrhal,  there  are  also  seen  atelectatic 
:f  oci,  which  are  a  little  darker,  but  airless,  wedge-shaped,  sunken 
in  under  the  general  surface  and  uniformly  meat-like  to  the 
t;oueh.  Other  portions  are  not  uncommonly  emphysematous  and 
Heated.  In  cattle  interstitial  pulmonary  emphysema  frequently 
exists  simultaneously.  If  the  disease  has  lasted  a  long  time 
^ne  may  see  whitish  or  greenish  purulent  foci  of  various  sizes 
in  the  consolidated  areas,  and  in  these  Preisz'  pseudotubercle 
bacillus,  or  bacillus  necrophorus,  in  hogs  and  cattle  the  bacillus 
pyogenes  are  found  occasionally. 

Swollen,  partly  fatty-degenerated,  desquamated  epithelia,  a  variable  number 
of  erythrocytes  and  leucocytes,  occasionally  also  threads  of  fibrin  are  seen  in  the 
mlTeoU  of  the  catarrhal  foci  under  the  microscope.  In  bronchopneumonia  of  cattle 
fibrin  is  frequently  found  abundantly  in  the  inflar.  od  pulmonary  portions.  The 
alTeolar  vessels  are  dilated,  the  interalveolar  tissue  is  edematous  and  infiltrated  with 
roond  cells. 

The  bronchi,  especially  the  smaller  ones,  always  contain  an 
abundant  mucoid  or  purulent,  occasionally  more  caseous  exu- 
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date,  which  is  discharged  from  the  cut  surface.     The  mucosa  is 
reddened,  loosened  and  swollen. 

In  consequence  of  serous  and  cellular  infiltrations  the  inter- 
lobular connective  tissue  appears  occasionally  gelatinous  or 
whitish ;  this  is  often  the  case  in  cattle,  occasionally  in  hogs,  and 
only  exceptionally  in  other  animals.  The  pleura  frequently  ap- 
pears healthy,  occasionally  somewhat  roughened,  at  times  also 
covered  by  a  fine  fibrinous  membrane.  The  bronchial  lymph 
glands  are  in  a  condition  of  acute  sw^elling. 

Symptoms.  Catarrhal  pneumonia  is  usually  preceded  by 
the  symptoms  of  bronchitis  or  bronchiolitis;  frequently  the 
former  manifests  itself  simultaneously  w4th  the  latter.  In  the 
former  case  an  aggravation  of  the  symptoms  points  to  the  ad- 
vent of  catarrhal  pneumonia. 
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Fig.  17.    Fever  curve  in  catarrhal  pneumonia  of  the  dog,  terminating  in  recovery. 

When  bronchiolitis  is  already  present,  an  elevation  of  the 
temperature  above  40°  C.  at  once  creates  the  suspicion  that  ca- 
tarrhal pneumonia  has  developed  following  the  primary  dis- 
ease. This  may  be  held  with  almost  absolute  certainty  if  the 
patient  is  very  young  or  very  old.  The  fever  does  not  show  a 
typical  course;  it  is  of  a  remittent  type  and  disappears  grad- 
ually after  recovery  has  set  in  (Figs.  17  and  18).  Catarrhal 
I)neumonia  of  adult  animals  may,  for  some  time  or  even  up  to 
the  end,  run  its  course  without  fever  and  without  other  grave 
general  sjniptoms. 

The  respiration  is  accelerated  and  made  difficult  in  direct 
proportion  to  the  extent  of  the  inflammatory  process;  dogs, 
more  rarely  other  animals,  blow  up  their  cheeks  with  every  ex- 
piratory movement  (so-called  labial  breathing).  The  animals 
cough  from  time  to  time  or  continually;  the  cough  is  usually 
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fijjcrt^  dull,  frcHiiioiitly  paitirnl,  and  consequently  tlie  ])atieiits 
try  to  supijress  it.  One  usually  observes  also  an  abumlant  nasal 
disclmrge, 

Perenssiuii   prtnUu^es   pain   and   frequently   excites   couglL 

O^M  refnl,  attentive  iiei-cossuui  reverds  doll  or  very  low  soniuls 

in      dirciunserihed  places  of  the  thorax.     These  cliauicces  are  usu- 

all^^*  found  above  an<l  along  the  lower  puhuonary  border,  only 

^x^:^ optionally  in  the  middle  or  upi)er  third  of  the  tliorax.     The 

f><^  :K*<Mjssion  sound  may  have  a  tympanitic  timbre  at  the  boundary 

*^f      "the  area  of  dnUness  or  in  other 

pl^»^^^:»es.     Small  animals  sometimes 

P^^^scnt  the  cracked  pot  sounds. 

Auscultation    reveals   a   vari- 

?*^y^      of  catarrhal  sounds,  sometimes 

JTM.    ^circumscribed  places,  as  a  rule, 

*^^1^::bu^  at  times  over,  the  whole  of 

^^^       thorax.     Soundin^r   (iuetallie) 

J^*<^^s  have  a  special  sifrniticanee  if 

*"^=^.^*  are  present.     In  exceptional 

*^^^^^s,  if  the   lungs  have  become 

|ec>T:^^^nlidated    to   a   larger   extent^ 

'tT  ^^   ^^'^    lumina    of    tlie    lary;er 

^^^^^^'K'lchi   have  remained  open,  one 

"^^^  ^^s  bronchial   breathing  in   the 

^^"^^^  of  dullness;  as  a  rule,  bow- 

^^^^  ^»:~,    the    breatliing    sounds    are 

^^^*^*:*^   or   less   weakened,    because 

*"^        bronchi  are  stretched  Ity  the 

^*^^^*.Trhnl  secretion. 

The  pulse  is  accelerated,  at 
fi^S-t  quite  strong;  later  on  it  he- 
<^*^^^^^^s  weakened. 

The  general  condition  sutTers 
ma^t^nally  in  most  animals,  both 
^^^^  Account  of  the  fever,  and  on 
Rtic^Oxint  of  the  resj>iraforv  dillieuK 
"^^^  «nd  the  tormenting  attacks  of 
*^'*^*?^li*  Small  animals  usually  rest 
*?!^  tlip  stenmm.  The  appetite  is 
»iiiri  i  tiished  or  entirely  sup|iressed ; 
"^^''Icii,^  animals  do  not  go  to  the 


Fig,  18.  Fever  Curve  in  ralarrhal 
fnieuimmia  of  the  iloi;  with  terniiniit 
poUiijise  tt*mpi*riiture. 


Infectious  bronchopneumonia  of  cattle  follows,  as  stated,  after  infee 

t^^ns   catarrh  of  the  uppf»r  n'^ipiratory  passaires  (see  page  45)    (accord- 

^'  ^    to  Schmidt,  in  50^;.  of  the  eases).     Three  to  four  days  elapse,  ae- 

^  T*^irig  to  Lewek,  before  catarrhal  pnenuionia  develops;  catarrh  of  the 

^  »^l>»*r  re8f>iriitory  passages  may,  however,  assnine  a  slow,  insidious  course 

^^^'^    may  !>ring  about  pneumonia  at  any  time   (  Reisiiu^er).     If  thi.s  is 

V^*-  Cfise  the  fever  comes  on  suddenly,  and  dullness  andlironcliial  breath- 

^^^  i!ajj  soon  l»e  demonstrated  over  the  anterior  and  lower  portions  of 
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the  thorax.  The  fever  iriay,  however,  disappear  again  within  a  sliort 
time;  the  appetite  may  imx>i*ove,  yet  the  signs  of  pucunmnie  consolida- 
tion persist  withont  influeneinpf  tlie  general  nutrition  or  the  yii-kl  in 
milk.  In  this  form  the  disease  lasts  about  fourteen  to  eighteen  days  and 
reaehes  its  elimax  about  the  tenth  day;  then  the  symptoms  deerease  and 
most  animals  reeover  completely  (Li-wek).  Oeeasionally  the  course  may 
be  les8  favorable.  In  both  forms  interstitial  pulmonary  emphysema  is 
not  infrei|uently  devt-loped. 

Course.  Catarrhal  pneiiinonia  follows  a  very  variable  course, 
in  aeeordanee  with  the  variety  of  its  causes.  It  develops  very 
nii>idly  in  sonie  cases  and  may  have  assuinod  a  considerable  ex- 
tent within  a  few  days;  the  (hnxdopment  is  slower  in  other  cases 
ami  the  course  may  extend  over  several  weeks  aiitl  even  months, 
TJie  fever  subsides  in  favorable  cases  toward  the  end  of  the  sec- 
ond or  third  week,  or  often  even  earlier;  the  cough  becomes 
easier,  moist,  less  frequent ;  the  respiration  less  accelerated  and 
forced,  and  complete  recovery  takes  place.  Re!iewe<l  elevations 
of  terni>erature  may  come  oti  during  the  iieriod  of  recovery  j  this 
is  tlien  due  to  the  formation  of  new  inlbmunatory  foci. 

In  other  cases  the  disease  takes  a  fatal  termination,  and  the 
animals  die  from  suffocation,  cardiac  paralysis,  exhaustion,  in- 
tercurrent pleuritis  or  pericarditis,  or  from  profuse  diarrhea, 
occasionally  also  from  pulmonary  gangrene  or  in  consequence 
of  a  general  sepsis.  Again,  in  other  cases  there  may  remain  a 
chronic  pulmonary  induration;  the  animals  then  suffer  in  their 
nutrition  and  from  resi>iratory  difficulties.  Young  animals  are 
retarded  in  develoj>nient  undei^  tliese  circumstances. 

Diagnosis,  The  greatest  fliflieulty  is  offered  by  the  differ- 
ential diagnosis  between  catarrhal  pneumonia  and  bronchiolitis; 
a  careful  pliysical  examination,  iiowever,  often  enables  us  to 
come  to  a  definite  conclusion.  High  fever,  absence  of  vesicular 
breathing,  and  particularly  dullness  on  percussion,  speak  in 
favor  of  catarrhal  pneumonia.  Catarrh  of  the  bronchioles 
rarely  exists  for  any  length  of  time  without  the  advent  of  ca- 
tarrl/a!  pneumonia.  Croupous  pneumonia  can  be  distinguislied 
by  its  nmch  more  rapid  development,  its  acute  and  cyclical 
course,  by  the  extensive  and  strong  dullness,  the  bronchial 
l)reathing  wliich  is  frequently  prt^sfnit  over  a  wide  territory  and 
iinally  by  its  often  favorable  termination.  Broncho]>neumonia 
in  cattlecan  not  be  differentiated  from  pulmonary  tuberculosis 
without  any  further  study  when  it  takes  a  somewhat  pro- 
tracted course.  In  contradistinction  to  pulmonary  tuberculosis, 
bronchopneumonia  does  not  lead  to  severe  emaciation,  even 
after  severe  local  changes,  and  the  catarrhal  sounds  remain,  as 
a  rule,  confined  to  the  anterior  and  inferior  portions  of  the 
thorax, 

Prognosis.  The  prognosis  is  the  more  unfavorable  the 
youtiger  or  tlie  older  the  animal.     The  poorer  the  state  of  nutri- 
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tion,  and  the  higher  the  fever,  the  slighter  are  the  chances  for 
complete  recovery.  The  course  is  particularly  unfavorable  if 
the  catarrhal  pulmonary  infection  comes  on  during  an  acute  in- 
fectious disease.  Robert  observed  a  mortality  of  30%  in  epi- 
zootic bronchopneumonia  of  dogs;  Deich,  50%;  Schmidt  re- 
ported 30%  mortality  in  contagious  pneumonia  of  market 
cattle. 

Treatment.  The  hygienic  environment  and  diet  should  be 
regulated  according  to  the  same  principles  as  were  laid  down  for 
croupous  pneumonia  (see  page  120).  Sucklings  suffering  from 
lack  of  appetite  must  be  fed  with  freshly  drawn  milk  or  with 
"boiled  milk  cooled  down  to  body  temperature ;  two  to  four  eggs 
may  be  added ;  eggs  can  also  be  given  raw  or  mixed  with  warm 
'wiae  soups. 

To  improve  the  bronchial  catarrh  inhalations  may  be  prac- 
ticed (see  page  7  and  page  42) ;  inhalation  of  oxygen  might 
likewise  be  tried.  Narcotics  (see  page  42)  should  be  used  only 
in  the  presence  of  tormenting,  convulsive  cough,  and  even  then 
^ery  cautiously.  The  regulation  of  the  heart's  action  requires 
special  attention ;  the  principles  are  the  same  as  those  laid  down 
:for  croupous  pneumonia  (see  page  122).  Priessnitz'  applica- 
tions to  the  thorax  may  be  useful.  If  a  complicating  pleuritis, 
pericarditis  or  enteritis  is  present,  they  should  be  treated  suit- 
ably. 

Prophylaxis.  If  the  disease  is  due  to  an  infection,  the  ani- 
Mials  which  are  still  healthy  should  be  removed  to  suitable 
cjuarters,  preferably  to  some  distant  place;  they  ought  to  re- 
C3eive  a  change  of  diet  and  water  and  disinfection  should  be 
practiced  repeatedly.  Newly  bought  cattle  should  be  isolated 
:ffor  one  week  (Lewek). 

Literature.  Berger,  Z.  f.  Infkr.,  1907,  III,  101,  356.— Berstl,  T.  Z.,  1893, 
-49.-^6  BUeck  &  Berger,  Vet.  Jhb.,  1906,  157.— Deich,  S.  B.,  1903,  82.— Dralle, 
-A.  f.  Tk.,  1885,  XI,  231.— Ducasse,  Vet.  Jhb.,  1906,  157.— Faller,  Pr.  Mt.,  1870-71, 
153.— Habicht,  B.  t.  W.,  1906,  504.— Holth  Z.  f.  Infkr.,  1907,  III,  155.— Lewek, 
^fieitr.  z.  Kenntnis  d.  Erkrank.  d.  Luftwege  u.  d.  Lungen  d.  Rindes,  Diss.  Dresden, 
1909  (Lit.).— Martens,  B.  t.  W.,  1906,  655.— Reisinger,  Monh.,  1908,  XIX,  193 
<Lit.).— Robert,  8.  B.,  1894,  133.— Schmidt,  S.  B.,  1903,  79.— Smith,  Vet.  Jhb., 
1897,  95.— Siidmersen,  Cbl.  f.  Bakt.,  1905,  XXXVIII,  343,  595. 


Pneumonia  of  Birds.  This  is  rare  with  the  exception  of 
pneumonomycosis.  According  to  Ziirn  (Gefliigelkrankheiten,  1885, 
286),  the  symptoms  are  accelerated,  short,  whistling  respiration  through 
the  open  bill,  tenderness  and  elevated  temperature  of  the  thorax,  cough 
with  the  expectoration  of  tenacious,  grayish-white,  sometimes,  or  hem- 
orrhagic saffron  yellow  masses,  listlessness,  lack  of  appetite. 

The  treatment  is  similar  to  that  for  bronchial  catarrh  or  for  pneu- 
monomycosis. 

Atelectads  of  the  Lungs.  This  occurs  very  frequently  among 
domestic  animals.     Simader,  who  studied  this  affection  in  the  Leipzig 
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slaughtering  house,  found  15%  of  the  slaughtered  young  pigs  aiTeeted; 
50%  of  suekiug  pigs;  1%  of  young  goats;  sucking  ealves,  13%;  young 
sheep,  16%..  Ateleetasi8  !iuiy  be  priiiuiry  or  eongenitai,  or  seeondary 
and  aeijuired.  Congenital  atelectasis  is  due  to  the  faet  that  portions  of 
the  lung  do  not  expand  after  birth  and  remain  airh'ss  during  extra- 
uterine life.  Aeipiired  ateleetasis  oeeurs  if  soiiie  hron<*hi  heeoine  im- 
pervious (obstriiclioii  ateleetasis)  or  if  portions  of  the  lung  become 
pressed  upon  (coinpression  atclcetasiti).  In  Imth  eases  the  air  is  ab- 
sorbed within  a  few  hours  and  the  portions  affected  become  void  of  air. 
As  a  third  form  we  may  meiition  marantic  atelectasis  wldeh  also  is  due 
to  a  gradual  ahsorpiion  of  the  air  out  of  the  alveoli,  Siinader  believes 
that  atelectasis  in  food  aid i rials  is  a  congenital  affection. 

The  cause  of  congenital  and  marantic  atelectasis  is  usually  an 
atrophic  condition  of  tlic  respiratory  muscles  due  to  fatty  dcgt*neration, 
lack  of  development,  or  due  to  various  diseases  of  infancy  (dysentery, 
polyarthritis,  rachitis,  rheumatism)  ;  not  uncommonly  atelectasis  can  be 
referred  to  insufTlcicnt  physical  exercise  if  the  animals  arc  kept  con- 
tinually in  the  barn.  Obstruction  atelectasis  usually  occurs  during 
broneliial  catarrh,  more  rarely  in  new  born  animals,  in  conscijuencc  of 
the  obstruction  of  l>rooehioles  by  epillielial  plugs,  by  mucus  or  l>y 
aspirated  meconium.  Compression  atelectasis  is  usually  eaiLsed  by  an 
accumulation  of  fluids  or  air  in  the  pleural  cavity,  more  rarely  by 
voluminous  tumors  of  the  hmgs  or  pleura. 

Anatomical  Chane^es.  The  scat  of  atelectasis  is  usually  in  tbc 
upper  portions  especially  tlie  anterior  lobes  of  thp  lungs.  The  atplectatic 
foci  appear  browned,  sunken  in  under  the  surfa^^e  of  the  lungs  and 
wedge-shaped  if  they  arc  due  to  a  bronchial  obstnietioo.  Congenital 
atelectasis  is  characterized  by  its  typical  location  in  the  apices,  hy  a 
normal  appearance  of  all  bronchi,  or  at  least  of  those  iii  the  neigblior- 
hood  of  the  atelectatic  focus,  and  also  by  the  fact  that  the  pleural 
covering  does  not  ajvpear  folded.  If  a  portion  of  hmg  has  not  been 
expanded  properly,  hyperenua  occui-s  and  soon  a  serous  infiltration  of 
the  atcleetatic  focus  (splenization)  develops;  the  cpithelia  then  undergo 
fatty  degeneration  and  become  desfjna mated ;  inucoid  nuiterial  collects 
in  the  bronchioles  and  leneoeytes  wander  into  the  interstitial  connective 
tissue  fdes<|uamative  catarrh).  The  tissue  elements  which  have  under- 
gone fatty  degeneration  are  absorl>ed  and  this  is  followed  by  marked 
atropliy  which  may  progress  to  a  degree  that  the  two  opposite  leaves 
of  the  pleura  finally  touch  (induratio), 

illiere  exist  no  observations  eouecrning  the  clinical  symptoms.  It 
is,  hmvever,  probable  that  in  extensive  atelectasis  disturbances  of  resi>ira- 
tion  and  physical  changes  in  the  thoracic  rounds  may  be  fonml  siunlar 
to  those  encountered  in  catarrhal  pneumonia.  Congenital  pulmoiuiry 
atelectasis  must  always  be  suspected  wbt^n  aniuials  are  apparently  si  ill- 
born.     Atclcclalic  foci  of  leaser  extent  do  not  cause  any  symptoms  at  all 

The  significance  of  the  lesion  depends  ui)on  the  underlying  cause. 
Atelectasis  is  of  a  certain  importance  hicause  it  might  Ivc  confounded 
with  contagious  bronehopneumonia  of  young  aninuds  and  an  inflam- 
matory process  may  be  established  secondarily  in  the  atelectatic  focus 
(usually  bronchopneunmnia,  exceptionally  croupous  pneumonia),  due 
to  the  action  of  non-specilic  niieroorganisms.  Bpeeific  microorganisms 
may  sometimes  invade  an  atcleetatic  focus.  (Hogs  develop  the  pneu- 
monic type  of  hog  cholera  in  tliis  way,) 

The  treatment  of  actpured  atelectasis  dcpeiuls  upon  the  cause. 
In  congenital  atelectasis  one  must  attempt  to  stinndate  respiration  by 
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massaiire  of  the  heart  (compression  of  the  cardiac  regions  from  both  sides 
about  fifteen   to  twenty  times  per  minute),   by   artificial   respiration 
(movements  of  the  bent  front  leg  upward  and  downward  and  then  back- 
"ward  toward  the  region  of  the  fiank),  the  removal  of  mucus  from  the 
"buccal  cavity,  rhythmical  pulling  out  of  the  tongue,  friction  of  the  skin, 
instillations  of  vinegar  into  the  nasal  cavity,  titillation  of  the  nasal  mu- 
cosa with  a  straw  (Moussu).     Hygienic  measures,  particularly  proper 
Ireathing    and  proper    care,   are   important   from   the   standpoint  of 
prophylaxis. 

Literature.  Junack,  Z.  f.  Flhyg.,  1906,  XVT,  321.— Simader,  Ueber  Lungen- 
mtelectase,  etc.,  B.  t.  W.,  1906,  445  (complete  Literature). 

7.    Enzootic  Pneumonia  of  Young  Animals. 

i^Septic  pneumonia  of  calves,  lambs,  kids,  pigs,  foals;  enzootic 

broncJiopneumonia  of  young  animals,  pleuropneumonia  sep- 

tica  [PoELs],  pneumo-enteritis  septica  [Galtier]  ;  Fer- 

kelsterbe,  Ferkelhusfen,  Zementhusten,  chronische 

Schweineseuche  [Germsin] ;  Bronchopneumonie 

infectieuse  des  veaux,  des  agneaux,  des 

chevreaux  [French] ;  pneumonite  dei 

neonati  [Italian].) 

Enzootic  pneumonia  of  young  animals  is  an  infectious  pneu- 
XTionia,  or  pleuropneumonia,  which  occurs  enzootically,  and  is 
Visually  catarrhal,  not  uncommonly  catarrhal  croupous,  or 
jDurely  croupous ;  it  is  caused  by  various  bacteria,  among  them 
the  bacillus  bipolaris  septicus  and  its  varieties. 

Though  some  of  the  forms  of  pneumonia  here  enumerated  have 
already  been  descrihed  in  Volume  I.  as  special  diseases,  the  collective 
consideration  in  one  chapter  of  all  contagious  pneumonias  occurring  in 
young  animals  cannot  be  avoided,  because  only  in  this  manner  i^  it  pos- 
sible to  do  justice  to  the  recjuirements  of  practice  and  also  to  consider 
those  forms  of  contagious  pneumonias  which  were  not  taken  up  in  the 
other  volume. 

HistoricaL    Reports  on  the  occurrence  of  a  contagious  pneumonia 
in  young  animals  are  found  since  the  middle  of  the  last  century;  but 
they  received  more  particular  attention  since  1890.      In  1886  Poels  de- 
scribed the  disease  in  cattle  in  Holland  and  claimed  as  its  cause  a  bacillus 
similar  to  the  bacillus  of  swine  plague.     These  findings  have  subse- 
quently been  confirmed  by  Jensen  (1890),  van  den  Maegdenbergh  and 
Lienaux  (1892).     Perroncito,  in  188.5,  described  a  pleuropneumonia  of 
calves,  occurring  sometimes  sporadically  and  at  other  times  epizootically. 
He  claimed  as  its  cause  an  organism  which  he  called  micrococcus  ambra- 
tus,  a  bacterium  which  is  different  from  the  bacillus  bipolaris  septicus. 
The  exact  etiologie  position  of  the  disease  described  by  Perroncito  has 
not  y<*t  been  cleared  up  satisfactorily. 

Aside  from  those  named,  the  following  have  studied  the  etiology  of 
contagious  pneumonia  in  young  animals:  Semmer  (1888);  Bongratz 
(1892) ;  Stroese  &  Heine  (1898)  ;  Grips,  Glage  &  Nieberle  (1904)  ; 
Schreiber  (1906)  ;  Pfeifer  (1906)  ;  Hartl  &  Reisinger  (1907)  ;  Lignieres 
(1907) ;  Berger  (1907)  ;  and  J.  Miiller  (1907). 
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Occurrence,  Enzootic  pneumonia  of  young  animals  occurs 
in  all  countries  in  wliit4i  Yoiiii|i^  animals  are  bred  in  large  num- 
bers and  it  has  been  observed  particularly  in  Hoilaod,  Oermany, 
Denmark,  France,  Belgium,  England,  Italy,  Switzerland,  Rus- 
sia, Hungary  and  America.  Most  commonly  affected  are  calves, 
laml)s,  young  pigs,  less  commonly  kids,  and  rarely  foals,  Tlie 
animals  are,  as  a  rule,  atfeeted  during  the  lirst  weeks  of  tbeir 
lives,  but  even  up  to  the  sixth  month  and  later. 

The  disease  has  become  of  greater  economic  significance 
since  it  recurs  annually  again  and  again  in  spring  and  becomes 
more  extensive  as  a  barn  enzootic,  causing  numerous  deatlis  and 
retarding  the  development  of  those  animals  which  survive^ 

St  rose  &  Heine  rlemou  fit  rated  contagious  pneumonia  in  1  to  l^^*^'^  of  all 
young  hogs  alaujtjhtered  in  the  Htoekyanla  of  naoover  (Sinia*ler  olaLnis,  however, 
that  thef-c  were  eascH  of  pulmoiiary  atelectasis).  Grips,  Glage  &  Nieberle  eaw 
pneumonia  in  about  50,000  young  hogs  in  Hamburg. 

Etiology,  There  is  no  uniformity  in  the  etiology  of  the  dis- 
ease. The  bacilhis  bipolaris  septieiis  (see  VoL  I)  or  its  varie- 
ties (haeilhis  vitnlisepticuSj  ovisepticus,  snisepticns*  equisep- 
ticns)  are  frequently  the  cause  of  tlie  disease.  Galtier's  pneu- 
mobacilhis  septicus  is  probably  identical  with  the  former  or- 
ganisms. 


Virulency*  The  experiments  of  Poels  have  sliowii  that  the  inoenla- 
tion  of  eiihures  of  haeilhis  vitulisepticms  into  the  lungs  or  the  serous 
cavities  of  rahhits  kills  the  animals  within  fifteen  to  thirty-five  hom^s; 
calves  within  twenty  to  sixty-six  hours.  Intrapuhnoiiary  infection  is 
followed  hy  a  seroflhrinous  pleurisy,  oeeasionally  aeeoinpanied  by  lobu- 
lar pneumonia.  Eabbits,  guinea-pigs  and  miee  (He  from  septicemia 
*ifter  sulieutaneous  injeetion  or  feeding.  Hogs,  when  arlifieially  in- 
fee  ted,  sicken  inider  symptouis  similar  to  those  of  swine  plague ;  other 
aniioals,  oeeasionally  even  guinea-pigs  (Jensen),  develop  suppuration 
at  the  plaee  of  injeetion.  Dogs  are  resistant.  The  experiments  of  Gal- 
tier  witii  his  pneumohaeillus  septieus  %vere  positive  in  intrapulnionary, 
intra traeheab  nasab  intraperitonnd,  intraocular  and  sulieutaneous  injec- 
tions in  calves,  lambs,  kids  and  hoiE^s,  Semmer,  however,  did  not  suc- 
ered  in  spreading  the  disease  to  healthy  calves  by  the  nasab  intra! meheal 
and  iutrapulmooary  injection  of  pulmonary  juiee.  Bacteria,  which 
were  not  fully  described,  were  cultivated  from  the  affected  lungs,  but 
did  not  prove  effective  in  Greve's  case;  some  other  animals  could  not  l*e 
infected.  Similar  were  the  (negative)  results  of  IlartI  &  Reisingcr  in 
inoeiilating  suudl  laboratory  aniniids  with  a  pleomorphous  bacterium 
similar  to  the  bacillus  hi  polar  is.  After  subcutaneous  injections  of  this 
bacillus  domestic  animals  susceptible  to  the  disease  did  not  usually 
become  affected,  though  rabbits  sometimes  succumbed  to  n  pueutnonia 
(Stohr).  The  same  observations  have  been  made  with  reference  to  the 
bacillus  suiscpticus  (Smith,  Kitt)  or  to  the  baciUus  boviscpticus 
(Marek), 

Several  investigators  found  other  bacteria,  aside  from  the 
bacillus  bipolaris  as  the  cause  of  enzootic  pneumonia  in  young 
animals.  Pools,  J.  Miiller  and  Sehreiber  observed  an  euzootie 
pneumonia  in  ealves  and  young  pigs,  caused  by  a  bacterium  of 
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the  coli  group.  Poels  &  Rerger  described  an  enzootic  jineumonia 
in  calves  and  yonng  pigs^  cansed  by  streptococcus  pyogenes.  Ba- 
cillus pyogenes  may  likewise  uecasionally  produce  enzootic  bron- 
chitis and  bronchopneuniouia  in  yonng  pigs  and  calves  (Grips, 
Olage  &  XielK»rb*,  (Jit,  Poels,  Berger).  The  bacillus  broncliio- 
litidis  vitali  described  by  Kitt  is  probably  identical  with  the 
bacillus  pyogenes.  Poels  also  ascribes  the  faculty  of  producing 
enzootic  pneumonia  in  yoiing  pigs  to  a  staphylococens  pyogenes 
and  to  a  kind  of  streptothrix,  which  be  has  not  described  more 
fully.  Finally  Berger  ol^serv^ed  an  enzootic  poenmonia  in 
calves  which  was  produced  by  bacillus  pyocyaneus. 

The  causal  relation  between  enzootic  pneumonia  and  varie- 
ties of  the  bacillus  bipohiris  septicns  is  now  generally  considered 
as  being  well  established.  Still,  many  authors  do  not  believe 
that  the  other  microorganisms  mentioned  are  at  all  etiologic 
factors  in  the  production  of  enzootic  pneumonia  and  hold  that 
they  are  present  only  secondarily,  having  invaded  an  already 
diseased  king.  This  view  appears  juslilietl  in  those  cases  in 
^vhicli  bacteriologic  examinations  were  made  only  in  an  ad- 
vanced stage.  HoM'ever,  other  bacteria  than  the  bacillus  liipo- 
laris  have  been  found  in  the  absence  of  the  latter  in  very  recent 
eases  (Poels,  Berger,  J.  Miillrr,  Kitt,  Grips,  Glage  &  Nieberle, 
Olt)  and  pneumonia  1ms  been  prodnced  with  them  in  experi- 
mental animals  by  subcutaneous  and  by  intratracheal  injection, 
WLS  for  instance  by  J.  Miiller  with  a  bacillus  of  the  coli  group  and 
hy  Junack  with  a  staph \'lococcus  or  a  streptotlirix  organism. 

Several  kinds  of  liacteria  appear  to  be  elTective  in  some 
cases,  Fretpiently,  however,  the  presence  of  bacteria  dilTerent 
:from  the  bacillus  bipolaris  simply  represents  a  secondary  infec- 
tion, particularly  when  the  flisease  has  run  a  longer  course. 
This  furnishes  the  basis  for  further  tissue  cbangos  which  nmy 
so  modify  the  original  pathologic  picture  that  it  appears  as  if 
^^e  were  dealing  with  a  new"  disease  (Holth),  A  secondary  in- 
foction  of  the  lungs  may  occur  also  in  other  enzootic  diseases 
(pyosepticemia,  dysentery  of  sucklings,  wdute  scours,  strangles) 
and  then  give  rise  to  numerous  cases  of  bronchopneumonia  (sec- 
<»ndary  lironchopneumonia  of  sucklings). 

The  Etiological  Relation  Between  EnEootic  Pneumonia  of  Young 
Ammak  of  Various  Species.  Bome  iurou testable  cliniral  ohservftlions 
furnish  tht'  proof  that  eiizootiu  pneuniouia  may  ocejisiaiujlly  hv  trans- 
ferred froTu  the  ynuni?  of  oue  species  to  that  of  another.  Lambs  were 
infocted  from  ho^s  sutferiu^  froui  swine  plague  fKelcti»  Fr.  Vh.), 
Calves  were  infceted  from  eah^es,  kids  or  foals  suffering  from  seplic 
pn**Ufnonia  (P^'rroneito,  Saiirr,  Pr  Vh.,  VMY)^  ii,  17,  Bass,  Pfeil)  ;  Rilhm 
k  Schreihcr  likewise  ennsiiler  lh<'  spreading  of  swine  plague  to  eah^es,  as 
prohahh*  or  of  oalf-pneiimonia  to  yoiinsr  pigs.  In  ennnei*tinn  with  the  pos- 
itive inoenhition  experiments  mentioned,  and  the  hiologie  properties  of  ba- 
eillos  bipolaris,  these  ohservatiofis  permit  the  conelusion  that  the  different 
forms  of  pnt'innonia  eaiised  hy  it  in  ealves,  pigs,  lanihs  and  kitis  are 
intimately  r»4al<*d  or  are  produced  l»y  varieties  of  the  same  haeterium. 
The  bacillus  bipolaris  appears  to  have  adapted  itself,  in  the  majority 
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of  cases,  to  a  certain  species,  so  that  only  the  young  of  the  same  species 

are  suseeptiMe  to  eoiitagioia.  If,  however,  its  viruleney  liecomes  in- 
creased, or  if  certain  environmental  conditions  Ijceoiiie  favorable  to 
microorganisms,  it  may  spread  to  young  animals  of  another  species,  and 
exceptionally  to  acinlt  animals  of  this  kijuL  (Pr,  Vb,,  VJOn,  ii.  17 j 
Young  animals  njay  also  be  infected  from  adults,  as  occurs  in  hem- 
orrhagic septicemia  of  cattle,  in  swine  plague  and  in  hemorrhagic  sep- 
ticemia of  sheep. 

The  saoie  general  rule  might  apply  io  pneumonia  of  the  young 
caused  by  other  microorganisms^  but  observations  proving  this  are  still 
lacking. 

The  etiology-  of  enzootic  pneumonia  of  sucking  foals  has  not  yet 
been  investigated  ;  but  the  occurrence  of  this  disease  appears  to  be  very 
probably  due  to  some  of  the  bacteria  mentioned  above.  (Kutzbach 
oljserved  an  enzootic  bronchopneumonia  similar  to  that  of  calves  among 
foals  which  had  had  an  attack  of  strangles  a  few  wrecks  previously-) 

Na,tiiral  infection  occurs  by  sucking  an  unclean  udder, 
through  contact  wit  It  straw,  by  licking  the  walls,  through  inges- 
tion of  infected  food,  through  inhalation  of  droplets  of  secre- 
tion, which  are  coughed  up  by  sick  animals,  through  the  stutnp  rd' 
the  umbilical  cord,  through  alirasions  of  the  skin.  Sick  animals 
confined  to  a  stable  will  spread  the  infection  by  expectoratetl 
Ijronehial  secretion,  by  intestinal  discharges  which  may  contam- 
inate the  tloor,  the  straw,  the  feed  remnants,  the  crib,  and  which 
may  remain  virulent  ui>oii  the  infected  objects  for  a  long  time. 
The  disease  Las,  therefore,  a  tendency  to  become  stationary  in 
localities  which  have  once  become  infected,  unless  propbylaetie 
measures  are  carried  out.  Intrauterine  infection,  as  claimed 
by  Galtier,  has  not  been  proved  to  occur.  The  importation  of 
the  disease  into  hitherto  free  herds  is  usually  brought  about  by 
young  or  adult  animals  which  have  passed  through  the  disease, 
yet  have  not  fully  recovere*L  The  disease  is  not  rarely  spread 
to  new  localities  by  obviously  sick  animals  or  by  the  attendants. 
I^  is  spread  im)st  easily  by  sick  animals  of  the  same  species. 

The  dist^ase  may  nmke  its  appearance  among  animals  which 
were  heretofore  free  from  tin?  infection  without  importation 
from  outside.  If  this  occurs  it  must  lie  assumed  that  the  causa- 
tive microorganisms  ha\'e  been  present  as  saprophytes  and  have 
for  some  reason  acquired  pathogenic  properties  or  that  the 
power  of  resistance  of  the  sucklings  has  for  some  reason  been 
diminished  by  external  influences  (brernling  of  thoroughbred 
stock). 

External  influences,  such  as  cold,  sojourn  in  cold,  drafty, 
poorly  ventilated  staldes,  favor  the  spread  of  the  disease  or 
cause  a  more  virulent  course.  Another  predisposing  cause  is 
l>rimary  intestinal  catarrh  or  <liarrliea  (Poels)  and  toi*  much  in- 
breeding. 

Pathogenesis.  Some  of  the  pathogenic  bacteria  mentioned 
above,  especially  bacillus  bijndaris,  nmitiidy,  in  certain  cases, 
very  rapidly  in  the  blood  of  the  infected  animals,  and  tlius  ]*ro- 
duce  septicemia.     If  the  latter  does  not  lead  to  <leath  in  a  short 
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time  some  of  the  baeleria  rin'iilatiii.sj:  in  tiio  l>Iood  hoeoinp  rol- 
Diiized  ill  tlie  l»roiH!ln  aiitl  ihv  pulmonary  fissm*s  and  bronelntiH 
and  |)noumonia  ilevelop.  In  the  nieantinio,  the  bacteria  may 
have  dit^appeared  eiitindy  from  tho  eirenlatinsc  blood  and  re- 
main only  in  tlie  organs  wliere  patbologie  changes  are  estab- 
lislied.  Other  bacteria,  an<l  also  the  baeillos  liipohiris,  may 
produce  pneumonia  witlioiit  a  preceding  septicemia  by  gaining 
access  to  the  Iiinirs  either  with  tlie  inlialed  air  or  tlirough  tlie 
bhiod-current.  Tlie  localization  of  bacteria  from  tlie  circulating 
trlood  or  their  dissemination  with  the  lymphatic  current  nuiy 
cause  inilamnmtion  of  tiie  serous  membranes  of  the  thorax,  par- 
ticularly if  the  bacteria  possess  a  higher  degree  of  virulence. 
Since  diseased  puhnonary  tissue  forms  a  good  nutritive  soil 
for  various  bacteria,  saprt)i>liytic  microorganisms  living  in  the 
lironchi  of  otherwise  healthy  animals  or  in  their  iieigliborhood 
:iiiay  ninltiiily  rai>idly  (secondary  infection)  and  produce  fur- 
tber  changes. 

Anatomical  Changes,  These  vary  according  to  the  several 
»aicroorgaMisms  and  their  varial>te  degree  of  virulence,  also  ac- 
c^arding  to  the  y>ower  of  resistance  of  the*  affected  animals  and 
to  the  (hiration  of  the  disease. 

Aside  from  those  cases  which  run  their  course  as  a  ]nire 
^septicemia  and  which  are  not  here  considerefl,  in  its  acute  form 
t-he  disease  not  uncommoniy  prese!its  the  picture  of  a  septic 
pleuropneumonia.  A  serofibrinous  exudate  is  found  in  one  or 
in  both  ideural  cavities,  tlie  pleura  being  covered  to  an  extent  of 
several  niilliineters  with  loose,  juiey,  tibrin  membranes,  which 
«ire  histerless  and  studde<l  with  ruitHHiform  hemorrliages.  The 
lung  is  uniformly  dense,  voiil  of  air,  friable  in  its  anterior  lower 
X^ortion;  frequently  also  to  a  greater  extent,  a  reddish-gray 
cdoudy  fluid  may  Ijc  scrai»(Hl  oif  the  dark  rf^bbrown  or  grayish- 
Ijrown,  fiuidy  granular  cut  surFaee,  The  iiderstitial  counective 
tissue  appears  unifonnty  serously  intiltrated  and  forms  yellow- 
ish, gelatinous,  reticulated  stripes  of  varying  width  on  a  red- 
trown  or  more  grayish-ljrown  baekground  (nmrbled).  Siune- 
times  one  sees  lymph  vessels  with  coagulated  lymph  and  a 
fibrinous  exudate  in  the  wider  stripes  (Lienaux).  Of  other 
ehauges  occasionally  met  with  may  be  mentioned  gelatinous  in- 
filtration in  the  ueighborlioo<l  of  the  larynx  and  tlie  pharynx, 
lieniorrhages  into  the  tissm^  of  the  perieardiinn  and  fieritoneum, 
fibrinous  pericarditis,  acute  swelling  of  tlie  lymph  glands^  acute 
gastro-intestiiial  catarrh,  sometimes  ulcers  in  the  abomasuni 
(Beresow),  cloudy  swelling  of  parenchymatous  organs,  also, 
according  to  Oaltier,  hemorrhages  into,  and  fatty  degeneration 
of,  the  nniscles  of  the  rumji,  the  extremities  and  of  the  heart. 
The  anatouncal  picture  in  slieep  and  goats  is  sometimes  similar 
to  that  of  septic  pleuropneumonia;  in  young  pigs,  however,  to 
that  of  typical  swine  jilague  (see  Vol.  I)* 

Very  frequent  tindings  in  acute  cases  are  bronchitis  or  bron- 
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cbopiieumonia  with  or  without  a  simultaneous  pleuritis  or  peri- 
carditis. Imlividoal  h)buk^s  or  oc^casionally  whole  lobes  (espe- 
cially the  anterior  and  niediau  lobes  and  tlie  anterior  angle  of 
the  cutaueons  lobes)  apjiear  brown,  purple  or  grajish-red,  flesh- 
like,  dense,  non*eropitaiit  when  cut  into.  The  interlobular  con- 
nective tissur*  appears  oeeasionally  somewhat  swollen;  the 
bronchi  contain  nincoid,  gelatinous  yellowish  masses  of  secre- 
tion. The  branchial  and  mediastinal  glands  are  markedly 
swollen. 

The  chronic  form  presents  a  ilahby  pneumonic  consolida- 
tion. Occasionally  one  tinds  in  the  affected  puhnonary  tissue 
purulent  or  caseous  foci  from  pea  to  walnut  size,  in  other  cases 
dry,  grayish  yellow  necrotic  foci,  sometimes  also  cavities  as 
large  as  a  iist  The  pleura*  present  tbe  picture  of  a  cbronic 
fibrous  adhesive  inflannnation.  The  bronchial  and  mediastinal 
l>ini>lL  glands  often  show  considerable  clironic  swelling  and 
excejitionally  contain  dry  foci  up  to  the  size  of  a  lentil. 

Pneumonia  assumes  the  form  of  lironchopueumonia  sup- 
purativa if  caused  by  bacillus  |)yogeneH  ((Ht,  ll(dtli)  or  liact<M*ia 
of  the  coli  group  (J.  I^fuller).  It  is  then  characterized  by  a 
light  yellow  suppurative  eondition  of  the  small  bronchi,  in  the 
middle  of  the  hepatized  or  only  atelectatic  lobules.  A  gradual 
j>urulent  liquifaction  of  lobules,  insi)iHsation  of  |nis  and  adhesive 
pleurisy  radiating  from  the  bronchioles  takes  place  in  the 
further  course  of  the  disease. 

Kitt  di*scrilie^1  a  caseous  hroiK-hopneiinionia  in  a  Younfj  ??teer  whiiii  was  very 
similar  to  |UfJjiioriarj  tuli^rt^iilosis,  but  tiilTiTpd  from  it  in  that  tliert?  were  no 
cas4*«ii8  foi^i  in  the  eonm'rtive'  tiwj^ui*  Iwtwt'en  thf*  white  yeilnwi,sb  rasi^ous  looking 
lobulps;  falraremiH  <han)j:es  ami  cavity  fonnatioii  was  likewiw  abspot.  The  cxiiflate 
in  the  hroinhi  lontaim'rl  t?xelu8ivc'ly  the  bat-ilhis  broiirliioliti«lis  vituli   (tiec  page  l^'i  ). 

Symptoms,  The  (hiration  of  the  jieriod  of  incubation  varies 
a  good  deal  acconling  to  the  type  and  virulence  of  the  patho- 
genic bacteria,  and  it  can  be  detennined  only  in  eases  with 
an  acute  course. 

Acconling  to  Schreiber  septic  pneumonia  occasionally  ajip^-ars  on  thp  soooti<l 
(l&y  of  life;  in  other  i'a>^cs  on  the  ninth  to  soveiittH'Hth  day  aftrr  iofertion.  In 
contai^ious  catarrhal  |tneiimonia  of  young  pip^  Orsive  observeil  a  jioriod  of  incubation 
of  ten  to  fourteou,  rarely  up  to  twenty-four  days. 

The  cUnical  picture  itself  varies  a  good  deal  One  can 
distin^iish,  generally  speaking,  an  acute  and  a  chronic  form 
of  the  disease. 

The  acute  form  is  usually  observed  in  very  young  animals 
a  few  weeks  old  at  the  utinost;  it  is  initiated  by  a  decrease 
in  the  lively  behavior  and  in  api)etite,  and  by  a  felrrilo  ele- 
vation of  teini)erature  up  to  4P  to  42'^  C.  The  respiration 
is  accelerated  from  the  start  and  becomes  more  and  niorr*  fre- 
quent, so  that  after  a  few  days  the  mindier  of  respiratory  move- 
ments  may  be  40-50  even  100  ]>cr  minute.  v\t  the  same  time 
the  respiration  becomes  forced,  the  animals  spread  their  front 
legs,  stretch  their  heads  and  neck;  calves  and  foals  also  dilate  j 
their  nostrils.     Cough  occurs  soon  after  the  onset  of  the  dis- 
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ease;  at  first  it  comes  on  *luriii*^  I'xercise;  later  on  also  during 
rest  and  it  becomes  more  frequent  and  more  tormenting, 
IVlucopurulent  nasal  discbarge  occurs  in  some  cases. 

Percussion  and  auscultation  of  the  chest  reveal  the  same 
changes  as  are  usually  found  in  bronchopneumonia  (see  page 
129).  In  some  cases  there  are  found  in  addition  the  signs  of 
ticiite  fibrinous  or  serous  pleurisy  or  pericarditis.  Exceptionally 
the  disease  may  present  itself  exclusively  under  the  clinical 
picture  of  acute  pleurisy  or  pericarditis  (Immehnann). 

The  pliysical  weakness  increases  rapidly  during  the  course 
of  the  disease;  the  animals  become  unable  to  stand  up  and 
tliey  succumb  hetween  the  second,  fourth,  sixth  day  of  the 
disease;  often  profuse  and  fetid  diarrhea  has  set  in.  If,  as 
o^eurs  rarely,  the  animal  remains  alive  the  sjTiiptoras  of  the 
ol^ronic  form  of  the  disease  are  developed. 

The  chronic  form  is  seen  in  somewhat  older  animals  or 

iti  somewhat  njikler  outbreaks;  cough  l>eing  the  first  obvious 

s^vroptom  of  this  form  of  the  disease.    It  is  at  first  infrequent 

arjiil  comes  on  only  on  rising  or  lying  down  or  during  exercise, 

Lt^t^r  on  it  becomes  more  frequent  and  weaker.    In  the  mean- 

'icn^,  the  respiration  becomes  more  frequent  and  more  or  less 

'lo.r^^i^ed*     Rilles  and   whizzing  sounds,  also   purring  are  heard 

oxr^^-M*  the  chest  and  in  addition  often  the  clianges  on  percussion 

^r^^zl     auscultation  as  in  the  acute  form.    Fever  is  often  present; 

biat        only  of  moderate  degree.  The  general  condition  and  the 

ar>in:^-^tite  may  remain  undisturbed,  particularly  in  hogs;  however, 

tlxo        appetite  is,  as  a  rule,  diminished  and  the  sensorium  more 

OH*       X«ss  depressed. 

Gradual  emaciation  becomes  manifest  in  the  further  course. 
I*^  ^  Ins  manner  a  chronic  nmrasmus  is  established,  wliich  may 
te^^r^K^-fcninate  fatally  in  three  to  six  weeks  or  only  after  one  to 
t^^^<^^  months.  In  tlie  milder  cases  the  condition  grarlually  im- 
P^^'^^^^res,  the  cough  becomes  less  frequent,  the  nutrition  better, 
anr^  all  s>inptoms  entirely  disappear,  often  ho^vever,  only  after 
^^'^^^^ral  months. 


sr 


In  somo  cases,  ajtparently  in  those  iliie  primarily  or  set'oinlarily  to  line  bftcillufl 
^C^^^-nes,  ttchint^  an<l  shabby  eczemata^  appear  on  tlie  n<?<'k  along  th*»  bark,  on  the  root 
^^*«  tail,  also   swelliii^H  arnl  absi*t.»Hj44*K   in  various  parts  of  the  lioily,  whieh  are^ 
**^**^Lling  to  8chimmelpf«uiiigj  of  unfavorable  prognostic  significance. 

,  Diagnosis.    The  exclusive  affection  of  yonn^  animals  and 

ttfcfe       enzootic  occurrenee  of  the  disease  are  generally  suffieient 
l^^ad  to  a  eorreet  diagnosis,  and  there  is  frequently  besides 


tW^ 


additional  chance  to  make  a  post-mortem  examination  on 


?^^^     of  tlie  earliest  fatal  cases.  The  exchisive  alTeetion  of  calves, 

:    ^^*^T)s  or  kids  distinguislies  the  disease  from  pleuropneumonia 

VI.  ^^^ttle  and  from  liemorrhaKif*  septicemia  of  sheep  and  goats. 

*^^    same  is  true  of  the  differential  diagnosis  between  con- 

^^ous   pneumonia  of  young  pigs  and  typical   swine  plague 

^^ic?h   is   caused  by  bacillus   suisepticus   alone,   while   in   hog 

^^^^lera  the  clinical  and  anatomic  pictures  are  usually  ckarac- 
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teristie.    A  favorable  course  also  speaks  against  swine  plague. 
In  doubtful  eases  the  epizuotical  factors  have  to  be  coiisiilered* 


Coiit^ 


led 


oiitai^ious  pJeuropiieumonia  can  usually  be  easily  Uistnii^uisi 
from  pneumonia  of  calves  according  to  the  prineii)les  laid  down 
in  Volume  I.  An  enzootic  occurrence  perniits  the  exclusion 
of  sporadic  hronchopneunionia.  Lun^worm  disease  is  usually 
seen  in  soniewluxt  older  animals  after  pasturing.  The  detection 
of  wormSj  their  embryos  and  ova  in  the  coughed  up  sputum, 
or  on  post-mortem  examination  in  the  hronchi»  establishes  the 
diagnosis  beyond  doubt.  Atelectasis  of  the  lung  must  also  be 
consiilered  in  the  anafoniical  diagnosis  (s(*^*  page  1*^1),  Tbe 
fact  that  calves  and  lambs  hohl  tiieir  Ivodies  stiff  might  lead 
to  a  confusion  with  tetanus;  a  more  exact  examination  will, 
however,  exclude  such  an  error. 

The  detection  of  the  causative  microorganism  should  be 
attempted  in  all  cases  by  post-mortem  examination  and  l>y 
bacteriologic  tests  of  recent  cases. 

Prognosis,  It  is  usually  quite  unfavorable;  however,  con- 
siderable variations  occur  in  various  enzootics  as  to  the  morbid- 
ity and  mortality,  acconling  to  age,  species  and  environ- 
mental con<litions  of  tbe  animals.  Most  of  the  animals  which 
are  affected  during  the  first  weeks  of  life  perish  and  even 
those  that  remain  alive  are  stunted  in  tlieir  development,  and 
their  raising  does  not  pay.  A  complication  of  dysentery  is  par- 
ticularly unfavorable.  The  disease  very  often  terminates  fa- 
vorably in  young  pigs  over  one  month  old  (Greve,  authors'  own 
observation),  and  also  not  nnconnuonly  in  other  aninuils;  tbe 
recovery  may,  however,  be  apparent  only  and  extensive  indura- 
tions may  persist  in  tbe  lungs. 

Treatment.  Medicinal  treatment  is  not  at  all  promising 
and  its  carrying  out  meets  ^\ith  great  difficulties.  Dietetic  and 
hygienic  regulations  may,  on  the  contrary,  influence  the  course 
of  the  disease  favorably  (see  page  120).  Serum  treatment  may 
be  indicated  in  those  forms  of  jnienmonia  wliich  are  caused 
by  tbe  bacillus  bipolaris,  by  bacteria  of  the  colon  group  and  by 
streptococci. 

Prophylaxis.  Prophylactic  measures  carried  out  energeti- 
cally permit  the  successful  struggle  against  enzootic  pneumonia 
of  yoimg  animals;  hence  our  main  efforts  nuist  be  spent  in 
tliis  direction.  To  prevent  the  importation  of  the  disease,  it 
is  advisable  not  to  introduce  too  young  animals  for  breeding 
purposes  an<l  to  subject  newly  fiotight  stock  to  an  isolation 
of  two  weeks  and  then  to  keep  them  together  with  other  young 
animals  only  provided  they  are  healthy  and  have  not  shown 
any  suspicious  sjnnptoms  (cough!).  The  staliles  must  be  kept 
clean  and  must  be  properly  ventilated;  during  favor^ilile 
weather  the  anirrnds  nuist  be  kept  in  the  open  and  inbreediug 
must  be  avoided.  The  floors  of  stahtes  and  pig  pens  should 
be  warm;  cement  or  stone  floors  are  not  desirable  and  if  they 
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are  present,  they  should  be  covered  with  lumber,  which  can 
easily  be  removed  and  cleaned. 

If,  in  spite  of  precautions,  the  disease  has  made  its  ap- 
pearance, healthy  animals  should  be  separated  from  the  sick 
and  suspicious  ones.  The  removal  of  the  healthy  animals  and 
their  mothers  to  another  stable  or  another  farm,  etc.,  where 
there  are  no  young  ones  is  very  desirable.  Those  animals 
which  are  to  be  transferred  should  be  cleaned,  especially  on 
their  extremities.  The  isolated  animals  should  have  separate 
attendants.  If  the  disease  has  made  its  appearance  to  a  limited 
extent,  it  is  best  to  slaughter  the  sick  and  suspicious  animals, 
otherwise  they  may  be  kept  alive  and  isolated  until  they  either 
recover  or  until  their  slaughter  becomes  necessary.  Recovered 
animals  should  only  be  used  for  breeding  purposes  with  every 
possible  precaution,  since  they  may  become  instrumental  in 
spreading  the  disease. 

Stables,  pens  and  runs  must  be  disinfected  thoroughly 
after  the  removal  and  burning  of  loose  woodwork.  Manure 
must  be  made  innocuous  by  the  use  of  chloride  of  lime.  Stables 
for  breeding  animals,  which  have  been  visited  repeatedly  by 
the  disease,  must  be  disinfected  before  the  young  ones  are  born 
(the  procedure  after  parturition  has  been  indicated  in  Vol.  I). 

These  measures  usually  make  it  possible  to  stop  the  spread 
of  the  disease  and  to  prevent  its  occurrence. 

Protective  Inoculation.  ^Protective  inoculation  against 
pneumonia  of  lambs  has  recently  been  practiced  with  good 
results  (Proske,  Goldmann,  Beckhard,  Becker)  with  a  poly- 
valent immune  serum  of  Ostertag  &  Wassermann  (Pr.  Vb.)  or 
with  septizidin  or  with  septizidin  B.  (Goldberger,  Evers, 
Schreiber).  Dysentery  serum  has  been  used  in  other  cases. 
Streptococcus  serum  is  indicated  in  streptococcus  infections. 
It  appears  advisable  to  vaccinate  animals  shortly  after  birth 
and  to  repeat  the  vaccination  after  a  few  weeks. 

It  is  impossible  at  present  to  make  a  definite  statement  on 
Ihe  prophylactic  efficiency  of  protective  inoculation;  it  must, 
lowever,  be  stated  that  unfavorable  results  have  also  been 
Teported.  This  may,  of  course,  be  explained  by  the  fact  that 
enzootic  pneumonia  of  young  animals  is  caused  by  a  variety  of 
T)acteria,  and  that  the  virulency  of  the  bacillus  bipolaris  is 
subject  to  a  great  deal  of  variability. 

Literature.  Becher,  B.  t.  W.,  1906,  696.— Beckhard,  Ibid.,  1906,  681.— 
Merger,  Z.  f.  Infkr.,  1907,  III,  356.— Goldberger,  B.  t.  W.,  1906,  507.— Goldmann, 
:ibid.,  1906,  322.— Ootteswinter,  Ibid.,  1891,  384.— Greve,  D.  t  W.,  1902,  491.— 
^rips,  Glage  &  Nieberle,  Die  Schweineseuchen,  Berlin,  1904. — Harti  &  Reisinger, 
^.  t.  W^  1907,  197.— Holth,  Z.  f.  Infkr.,  1907,  III,  155.— Immelmann,  Pr.  Mt., 
01883,  46.— Jensen,  Monh.,  1891,  II,  1.— Kitt,  Monh.,  1890,  I,.  145.— Kutzbach, 
^r.  Mt,  1859,  159.— Lignidres,  Bull.,  1907,  45.— Muller,  Kitte  Bakterienkunde, 
1908,  254,— Olt,  D.  t.  W.,  1904,  325.— Pfeiffer,  Vet.  Jhb.,  1906,  101.— Poels,  H6U. 
IB.,  1887,  159;  Z.  f.  Flhyg.,  1905,  XV,  278.— Pr.  Vb.,  1903  u.  1904,  II.— Proske, 
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literature  on  the  septic  pneumonia  of  calves,  lambs  and  kids). — Strose  &  Heine, 
B.  t  W.,  1898,  313.— Wittlinger,  Pr.  Vb.,  1902,  II,  23. 
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8.    Mycotic  Pneumonia.    Pneumonomyeosis. 

( Pneum onomycosis  asperffiUhia.) 

Etiology.  Moulds  in  the  air  passajt^es  are  found  most 
frequently  in  jilaees  where  the  temperature  is  somewhat  lower 
and  where  fungi  can  remain  p<Tnia!iently  in  contact  with  the 
air.  Tliey  also  fonn  hirger  eoloiiies  i!i  the  presenee  of  more 
aluindant  masses  of  secretion  or  decomposition  jn'oduets.  One 
finds  colonies  of  moulds  in  bronehiectasias,  pulmonary  cavities, 
exceptionally  in  bronchial  catarrh.  In  all  of  these  cases,  how- 
ever, moulds  live  in  the  interior  of  the  air  passages  onl^"  as 
sapropliytes  without  attacking  the  living  tissues  and  wit li out 
prothicing  pathologic  changes  in  them  (secondary  mycosis). 

Only  rareh^  can  disease  of  the  air  passages  be  referred 
directly  to  a  i>athogenic  effect  of  moulds  (primary  or  true 
mycosis).  This  ajipears  to  be  the  case  after  tlie  inhalation 
of  very  great  amounts  of  inonlds.  Moulds  may  display  a 
l>athogenic  eflfect  preferahlj^  in  weake!ied  individuals  and  in 
the  presence  of  a  catarrlud  affection  of  tlie  hings.  Rchultz 
produced  the  disease  artificially  in  birds  by  inhalation.  Accord- 
ing to  I'oiger,  mould  spores  may  also  get  into  the  lungs  by 
embolic  transport. 

Most  eonnnon  of  the  pathogenic  moulds  are  species  of 
aspergillus,  especially  aspergillus  fumigatus  and  aspergillus 
iiigrescens.  The  former  still  grows  well  at  a  temperature 
of  37^'40"  C, ;  the  latter  at  HI''  0.;  hence  aspergillus  fumigatus 
is  consideral)ly  more  dangerous  (Hchultz,  Lucet),  Aspergillus 
giaucus  does  not  grow  at  body  temperature  and  only  forms 
larger  colonies  fierhaps  in  the  larger  air  jiassages,  but  it  can- 
not penetrate  into  tlie  tissues.  Some  species  of  mucor  grow 
at  40''  C.  and  also  in  the  interior  of  animal  tissues. 


The  apecica  of  aapergUlua  form  a  colorlefw  itiycelium,  from  which  arise  straijifht, 
iiuii  branching  hjplui'';  these  ewl  tree  iii  a  globular  swenieg-,  the  columella,  which 
carries  iiumerous  raiJially  anangeil  sterigitia%  from  wliieh  a  single  row  of  eonidia 
is  formed  by  constriction,  which,  in  r'on3  hi  nation  with  the  sterjjijnia^  atnl  the  columella 
form  the  fruit  head  let  tFik'*  1^')-     'The  following  Hpeciei^  are  pathogenic-: 

Asf^ergillu.s  fnmigatnf^  formn  at  the  Ite^ininug  blitif*h- green,  later  on  ashy-jifray 
roloiiieH.  The  diameter  of  the  sernispherieal  or  ehdvshaped  t'olnmella  is  8  to  20  ^; 
of  the  coniilia  2  to  3  fi.     The  steri|j:mffi  rise  more  or  lewn  ii]»ward. 

A.^pergillnw  nigreseeas  (asp.  niger.)  cohmiella  spherical  aad  carries  pure 
radially  arranged  Bteriginie,  with  blackish  couidia.  The  inyceliuai  therefore  looks 
chocolates  colored. 

ABpergilhis  glancus;  the  hypha  %  to  1  mm,  long  possefwes  a  clab-sbaped 
columella  with  radially  arranged  sterilise.  The  Begmeated  e^>llidia  are  grayiBh-jp-een, 
the  mycelium  is  of  the  .^aine  color   (Fig.  19). 

Character] Ktic  of  PeniciUia  (bniKhnioiilds)  la  an  umhilliferoua  arrangement 
of  the  fOTiidia  bearers,  which  terminate  in  bottle-shaped^  ccIIh,  eaeh  one  of  which 
carrieK  a  chain  of  conidia  (Fig,  20),  Pathogenic  penicillia  have  so  far  not  been 
found  in  domestic  animals. 

The  fruit  bearer  in  Mucorlnae  terminates  in  a  spherical  brown  or  black 
sporangium  containing  the  spores.  After  rnptnre  of  the  smooth  membrane  these 
escape  into  the  ontKide  world  (Fig.  21).  Miicor  racemosus  and  mucor  eonoideui 
have  heretofore  been  found  in  the  air  passages. 
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under  these  deposits 
they  may  completely 


the  lissues  are  sometimes  ulcerated  awl 
obstruct  tlie  lironchial  hnnen.  In  the 
pulmonary  tissue 
catarrhal  foci  are 
sometimes  f  ou  nd  ; 
sometimes  disinte- 
grated tissue  com- 
posed of  purulent 
caseous  or  more 
tcrumous  nodules 
and  surrounded  by 
a  connective  tissue 
eapsule  or  by  an  in- 
filtrated, occasion- 
ally hemorrhagic, 
Im-nSj  which  is  at 
otlier  times  i  m  - 
betlded  in  a  hepa-  , 
tized  tissue  (Mar- 
tin). On  micro- 
scopic examination 
the  deposits  and 
the  foci  show  the 
moulds*  This  dif- 
ferentiates definitely  mycotic  foci  from  caseous  tuberculous  foci 
or  glamlers  nodules,  to  which  they  may  be  very  similar.  Ileim- 
tization  of  neighborinjif  nodules  and  of  the  interstitial  connective  I 
tissue  may  in  cattle  simulate  the  ])icture  of  pulmonary  tuber-fl 
culosis  (Eockl).  In  horses  the  changes  may  be  similar  to  pul-^ 
monary  gangrene  (Pech). 


Fit(.  2L    i^iucor  liiuetidu. 


Syaiptoms.  In  its  symptoms  and  course  the  disease  i 
frequently  similar  to  catarrhal  pneumonia,  and  the  clinical 
picture  is  therefore  initiated  by  the  symptoms  of  a  lironchial 
catarrh. 

In  birds  the  respiration  becomes  rattlinis:,  irasping  and  more 
and  more  difficidt.  The  ajipetite  is  poor,  but  the  thirst  is  much 
increased.  The  animals  do  not  like  to  move;  their  wings  droop 
and  they  sit  long  in  one  place  with  ruffled  feathers  and  som- 
nolent. The  buccal  mucosa  sometimes  shows  yellowish  or 
greenish  deposits  (Potain),  Tbe  emaciation  progresses  more 
and  more;  diarrhea  comes  on  and  the  completely  exhaosted 
animals  die  after  a  period  of  four  to  eight  weeks'  duration. 

Svnnptoms  ijointing  to  a  chronic  pulmonary  disease  are 
observed  in  mammals  and  may  exist  for  weeks  and  months; 
the  animal  snlTers  from  increasing  respiratory  diflficnlties,  they 
become  emaciated  to  skeletons  and  completely  exhausted.  ]\Iore 
rarely  tlte  disease  takes  a  ra]>id  coni'se  anrl  tben  leads  to  more 
acute  symptoms,  eventually  witb  a  hpuiorrhagic  discharge  from 
the  nose  and  to  hematuria  (Thary  &  Lucet), 
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Diagnosis.  The  disease  can  be  diagnosticated  with  cer- 
tainty only  after  the  microscopic  detection  of  the  moulds  in 
the  secretions  of  the  air  passages,  after  the  history  and  the 
development  of  the  difeease  have  led  to  a  suspicion  of  pneu- 
monomycosis.  Microscopic  findings  are  insufficient,  because 
simil^tr  moulds  may  be  found  in  the  air  passages,  particularly 
of   mammals,  as  harmless  saprophytes. 

^Treatment  and  Prophylaxis.  To  prevent  the  further  multi- 
plication of  the  moulds,  inhalations  with  disinfecting  solutions, 
or  intratracheal  injections  (see  pages  42,  43)  may  be  tried. 
Tlieir  success  appears  very  doubtful,  because  they  do  not  reach 
the  moulds  which  are  Located  in  the  alveoli.  One  might  try  the 
naetbodical  administration  of  iodide  of  potash. 

The  most  important  measures  are  prophylactic.  The  animal 
hoTxses,  especially  those  of  fowls,  must  be  kept  clean  and  dry, 
^n<i  the  feeding  of  mouldy  material  must  be  avoided.  To  be 
'"^oommended  are  good  ventilation,  drying  out  and  cleaning 
^^  the  places,  washing  of  the  walls  and  wooden  portions  with 
'^ot   water  or  a  disinfecting  solution. 

•^  Literature.    Tolger,  Maanedsskr.,  1906,  XVIII,  311.— Johne,  S.  B.,  1883,  52.— 


. ^,  Geflugelkrkh.,   1905,  49. — Lucet,  De  rAspergillus   fumig.,   etc.,   1897. — Liicet 

S  ^^onstantin.  Bull.,  1906,  377.— Mace,  Arch,  de  Parasit.,  1903,  VII,  3  (with  Lit,).— 
t'oti^an.  Vet.  Jhb.,  1891,  190.— Rockl,  D.  Z.  f.  Tm.,  1884,  IX,  122.— Schiitz,  Mitt. 
**•    <H^.-A.,  1884,  II,  208  (with  Lit.).— Thary  &  Lucet,  Rec,  1895,  337. 

9.    Purulent  Pneumonia.    Pneumonia  suppurativa. 

v-4fc5ce55  of  the  lung.     Pneumonia  embolica.     Abscessns  pul- 

monum.) 

Etiology.  A  frequent  cause  of  purulent' pneumonia  is  the 
^^^<i^ment  of  infected  emboli,  especially  during  the  course  of 
^^I>t;icopyemia  of  sucklings.  Other  sources  of  infected  emboli 
^^S-y  be:  purulent  metritis  after  parturition,  abscesses  of 
?^^«ingles,  ulcerous  endocarditis,  purulent  or  gangrenous  wounds 
}^^  "v^arious  places  of  the  body  (pressure  gangrene,  gangrenous 
^^*>fl animation  of  the  feet),  fistulae  formed  after  venesection  or 
^^^^tration,  etc.  Foreign  bodies,  and  with  them  pyogenic  bac- 
^^^a,  more  rarely  get  into  the  pulmonary  tissue.  Such  foreign 
^J^^Jies  may  enter  the  lungs  from  the  air  passages  after  injury 
^^    the  thoracic  wall  from  the  stomach. 

Suppuration    of    pulmonary   tissue    most    rarely    follows 
^^^'Opous  or  catarrhal  pneumonia  (concerning  catarrhal  puru- 
^^t  pneumonia  caused  by  the  bacillus  pyogenes  in  cattle  and 
^'^ne,  see  page  126). 

,^^      In  some  forms  of  catarrhal  pneumonia  or  independently  from  it  the  bacillus 
^^^otnberculosis  of  Preisz  forms  greenish  yellow,  soft  caFeous  foci   (see  Vol.  I), 

^*  more  rarely  the  bacillus  necrophorus    eautes  in  catarrhal  or  croupous  pneumonia 

■"^^e  dry  and  caseous  foci. 

Anatomical  Changes.     In  acute  cases  cavities  are  found 
^  the  lungs  filled  with  pus  and  tissue  detritus ;  their  internal 
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surface  is  uneven  and  villous,  tlie  siirroundiTig  puImoBa^^ 
tissue  is  toiigli  and  void  of  air  in  oousequeiiet'  of  cellular  in- 
filtration. On  the  other  hand,  wliole  pnhiionary  lolies  may 
be  infiltrated  showing?  on  the  cot  jsiirface  grayish-yellow  points 
of  the  size  of  a  pin  head.  Older  aliscei<ses  have  their  own 
connective  tissue  walls  and  well  estaldislied  eases  show  in-  ■ 
spissated  pus  or  dry  caseous  masses  in  their  interior.  The 
pleura  shows  evidences  of  a  seropnrnlent  or  purulent  inflam- 
mation whenever  the  abscesses  are  situated  superficially.        M 

Sjnnptoms*    The  sjmptoms  of  the  disease  vary  very  nnicli 
from  case  to  case.    If  suppuration  has  follow^ed  upon  croupous 


Fig.  22.     Fever  fiirvo  in  pnrukMit  pneumonui  iti  a  liorse, 


or  catarrhal  pneumonia,  the  liquefaction  of  the  exudate  is 
retarded,  an  elevation  of  temperature  again  occurs  and  the 
grave  symptoms  of  acute  pneumonia  again  stand  in  the  fore- 
ground of  the  clinical  i>icture.  Embolic  purulent  pneumonia 
develops  rapidly  and  leads  in  a  short  time  to  severe  symptoms. 
The  sjinptoms  point  to  grave  acute  pneumonia  with  high 
fever  (Fig.  22)  and  respiratory  disturbances;  later  on  the  signs 
of  a  septic  infection  are  present.  Percussion  either  sliows  no 
deviation  from  the  normal  or  there  may  be  nu>re  or  less  dull- 
ness, or  tympanitic  sounds  in  circuniscrilied  places;  eventually 
also  metailic  sounds.     One  liears  rales,  somethues  also  bronchial 
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or  amphoric  breathing.     The  picture  of  pulmonary  gangrene 
is  frequently  developed  (q.  v.). 

The  diagnosis  can  be  established  beyond  doubt  only  if 
an  abundant,  purely  purulent  nasal  discharge  is  present  and 
if  we  find  in  it  on  microscopical  examination  elastic  fibers 
(Fig.  23),  fat  crystals  and  possibly  also  necrotic  pulmonary 
tissue. 

Coarse.  The  disease  terminates,  as  a  rule,  fatally  within 
a  very  short  time;  occasionally  after  only  one  to  two  weeks. 
The  immediate  cause  of  death  is  usually  sepsis,  also  sero- 
fibrinous, purulent,  sometimes  gangrenous,  pleurisy.  Recovery 
is  very  rare,  but  it  occurs  occasionally.  Abscesses  may  become 
encapsulated  or  they  may  break  into  a  bronchus  and  finally 
heal,  as  was  seen  several  times  by  Johne.  It  is  quite  difficult 
to  diagnosticate  such  slowly  healing  abscesses  on  the  living 
animal. 

Treatment  is  usually  unsuccessful.  In  practice  stimulating 
drugs  may  be  employed,  also  disinfection  of  the  air  passages 
and  pneumotomy  in  case  of  superficial  abscesses  (Pansini,  O. 
M.,  1907,  289). 


10.    Pnlmonary  Gangrene.    Oangraena  Pulmonum. 

(Gangrenous  pnetimonia,  foreign  body  pneu7nonia,  pneumonia 

gangrcenosa.) 

By  gangrene  of  the  lungs  is  meant  the  putrid  decomposi- 
tion, by  saprophytic  bacteria,  of  pulmonary  tissue  which  has 
previously  become  necrotic. 

Etiology.  Necrosis  of  pulmonary  tissue  is  usually  brought 
about  by  inflammatory  processes,  more  rarely  by  injury  to 
the  lungs.  Putrid  bronchial  catarrh  frequently  plays  a  role 
and  it  usually  develops  after  aspiration  (aspiration  pneumonia). 
It  occurs  most  frequently  in  horses,  not  as  frequently  in  cattle, 
rarely  in  other  domestic  animals,  and  is  then  usually  associated 
with  disturbances  of  deglutition.  As  the  cause  of  the  latter 
there  is  usually  found  acute  inflammation  of  the  pharyngeal 
mucosa  or  of  the  adjoining  organs.  Disturbances  of  degluti- 
tion may  be  caused  mechanically  by  abscesses  in  the  pharyngeal 
wall  or  in  the  retropharyngeal  lymph  glands,  by  tumors,  for- 
eign bodies  in  the  pharyngeal  wall  or  in  the  air  sac,  paralysis  of 
the  pharynx,  convulsions  of  the  pharyngeal  muscles  (in  tetanus 
or  meningitis).  Any  disease  associated  with  grave  disturb- 
ances of  consciousness  may  likewise  cause  aspiration.  Aspira- 
tion occurring  in  paralysis  of  the  pneumogastric  nerve  (as,  for 
instance,  in  chronic  lead  poisoning — Thomassen)  and  so-called 
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vagus  piiennioniaf  following  it^  is  dependent  upon  anestliesia  of 
tlie  tar\'iix  aii<l  the  air  passages,  and  upon  paralysis  of  the  luiis- 
cles  of  tlie  larynx,  which  makes  the  removal  of  the  foreign 
bodies  that  might  get  into  the  larynx  impossihie*  Nn- 
tritive  disturbances  of  the  puhnoiuiry  tissue  may,  ac- 
cording to  Bpttini,  likewise*  take  part  in  it.  The  sud- 
den entrance  td"  larger  anjonnts  of  fluid  into  the  pharynx 
may  likewise  give  rise  to  aspiratioji  as  occurs  in  the 
breaking  of  a  peri-  or  retropharyngeal  abscess,  in  oli- 
struction  of  the  esophagus,  during  vonnting,  in  sudden  falling 
down  of  cattle,  in  malignant  foot-and-nioutli  disease;  also  in 
fonsetpieuce  of  the  protrusion  of  the  contents  of  the  paunch.  In 
protracted  labor  a  fetus  sometimes  aspirates  amniotic  fluid  that 
is  already  eoidamiuated.  Foreign  bodies,  such  as  ears  of  grain, 
pieces  of  ^vood,  hairs,  are  sometimes  aspirated.  In  the  pleural 
cavity  of  a  dog,  found  dead  from  pulmonary  gangrene,  Mori 
once  found  six  ascaris  w^orms.  He  believed  tliat  they  had  l>een 
aspirated  in  vomiting  and  had  gotten  into  the  lungs  and  from 
there  into  the  pleural  cavity. 

Artificial  feeding  or  the  adnnnistration  of  liquid  medicines 
may  become  dangerous  in  more  serious  disturbances  of  degluti- 
tion. PnenmoTua  caused  l»y  aspirated  medicines  may  occur 
without  the  simultaneous  existence  of  disturbances  of  degluti- 
tion (drenching  pneumonia,  pneumoTua  niedicamentaria ),  if 
the  medicines  are  administered  awkwardly,  if  they  are  given  at 
one  time  in  too  large  doses,  if  the  tongue  is  pulled  out,  or  the 
nares  are  closed,  if  the  head  is  held  too  high,  if  the  drenching 
is  continued  in  spite  of  cougli  or  squealing  (in  hogs),  if  the 
fluid  is  poured  into  the  nose,  if  the  medicine  cannot  be  swal- 
lowed easily,  or  if  it  produces  attacks  of  cough* 

Various,  including  putrefactive,  bacteria,  w^hich  in  such 
eases  have  gaine*l  access  with  the  aspirated  substance  into  the 
bronchi,  then  nmltiply  and  produce  first  a  severe  inflammation 
in  the  bronchial  wall,  and  the  inflammatory  process  may  be  fol- 
lowed bj^  Tiecrosis  and  putrefaction.  The  inflanunation  spreads 
throngh  the  bronchial  wall  and  also  along  it  into  tlie  pulmonary 
parcncliyma;  here  it  jiroduec^s  catarrhal  and  lu^morrhagic  in- 
flammation and  soon  also  necrosis  and  putrefaction. 

Of  the  various  types  of  pneumonia,  croupous  pneumonia  of 
horses  and  swine,  preferably  and  comparatively  frequently 
passes  into  {ndmonary  gangrene;  catarrhal  pneumonia  leads 
less  frequently  to  this  process. 

The  contents  of  abscesses  and  caseous  foci  (tuberculosis, 
echinococcus,  etc.)  may  become  putrid;  bacteria  which  have 
entered  with  the  inhaled  air  are  then  responsible  for  this  pro- 
cess. Infeeted  emboli  may  (*arry  the  organisms  (in  Nielsen's 
case  bacillus  necrojihonis)  from  other  gangrenous  or  ulcerating 
organs  iido  the  lungs. 

Injury  to  the  lung  may  directly  become  the  cause  of  pul- 
monary gangrene  if  putrefactive   bacteria  gain   entrance   at 
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once  or  later  on,  or  if  portions  of  lung  have  been  crushed.  In- 
jury  to  the  lung  may  be  brought  about  by  external  violence 

^wounds,  fractured  ribs)  or,  particularly  in  cattle,  by  foreign 
tiodies  which  enter  the  lungs  from  the  stomach  or  pericardial 
^ac. 

Foreign  bodies  do  not  always  cause  gangrene  but  sometimes  only  an  interstitial 
i|»T)eumonia,  as  is  demonstrated  not  so  very  rarely  by  fin<lings  on  slaughtered  animals. 
^The  foreign  body  may  even  be  coughed  up  (Lisizin). 

Anatomical  Changes.  Gangrenous  foci,  usually  quite  nu- 
xxierous,  are  found  in  the  lungs,  especially  in  their  anterior  and 
ixiferior  portions.     These  foci  appear  dirty-brown  red  or  dirty- 
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'  *^-    23.    Nasal  discharge  in  pulmonary  gangrene  of  the  horse,     a,  elastic  fibers  from 
pulmonary  tissue;  fc,  pus  corpuscles;  c,  bacilli;  c/,  cocci. 

yellowish   brown;   they   consist,   either   at   the   periphery,   or 

**^^oughout  their  entire  extent,  of  a  nmshy  mass  of  very  dis- 

fJ-Sx^^eable,  sweetish,  foul  smell.  Liquefied  or  soft  masses,  which 

r^'v^^  a  similar  smell  and  are  likewise  discolored,  are  found  also 

y^    the  bronchi,  the  mucosa  of  which  is  dirty  red  or  slate-gray 

^^    Ciolor.     In  the  neighborhood  of  the  gangrenous  foci  and  be- 

j;^"^^n  them,  the  pulmonary  tissue  shows  the  picture  of  a  ca- 

^^^hal  or  croupous  pneumonia.     The  internal  surface  of  the 

^>^ities  that  are  formed  is  ragged,  eaten  out,  and  is  covered 

^^tl  a  friable,  smeary,  stinking,  mushy  mass.     In  the  rarer 

^^re  chronic  cases  one  finds  in  the  neighborhood  of  the  cavities 

^,  yellowish,  or  yellowish-gray,  purulent,  infiltrated  zone  or  a 

^^^atricial  gray  shell  of  connective  tissue. 
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Foci  Bitiiated  near  tlio  ]>leiira  frequently  lead  to  a  purulein 
or  ptitritl  pleurisy,  or  ]>iieuiiiothorax  develops  after  the  foeus 
breaks  througlu  The  internal  organs  present  the  signs  usually 
found  in  grave  general  infection,  such  as  parenehjTnatous  and 
fatty  degeneration,  occasionally  also  hemorrhages  and  metas- 
tatic foci* 

Symptoms.  The  earliest  symptom  of  pulmonary  gangrene 
is  usually  a  peculiar,  sweetish,  foul,  very  disagreeable  smell  of 
tlie  exhaled  air.  Stinking  gases  are  developed  in  consequence 
of  the  putrefactive  processes;  these  escape  with  the  exhaled  air 
and  are  at  first  noticeable  only  in  the  immediate  neighborhood 
of  the  nose  of  the  animals;  later  on  they  pervade  the  air  of  the 
neighborhood  and  can  be  smelled  at  once  upon  entering  the  place 
where  the  patient  is  kept  This  smell  may,  however,  be  absent 
in  pulmonary  gangrene,  if  the  focus  has  remained  closed  and  has 
no  communication  with  the  outside  world  tlirongh  the  air  pas- 
sages. 

As  soon  as  gangrenous  foci  have  broken  into  lu'onchi,  there 
appears  a  dirty-grayiHli  red,  eventually  l>rown'red  or  greenish 
tenacious  nasal  discharge,  which  becomes  very  abundant  after 
coughing  or  after  lowering  of  the  hea<l  and  which  always  dis- 
seminates  the  disgusting  smell.  Microscopically,  the  nasal  dis* 
charge  (Fig.  23)  shows  granular  tissue,  detritus,  fat  droplets, 
needle-shaped  fat  crystals,  l>rown  or  black  masses  of  pigment, 
sometinn^s  pus  corpuscles,  red  blood  corpuscles,  numerous  varie* 
ties  of  bacteria,  and  elastic  fibers,  occasionally  in  alveolar  ar- 
rangenu^nt.  (Elastic  fibers  can  easily  be  demonstrated  after 
boiling  the  exudate  in  10%  solution  of  caustic  potash,  followed 
by  centrifuging.) 

Corresponding  to  the  extent  of  the  inflammatory  process, 
the  respiration  is  difficult  and  accelerated;  this  becomes  par- 
ticularly marked  after  a  geueral  septic  infection  of  the  organ- 
ism has  taken  place. 

The  percussion  sounds  remain  unchanged  if  central  por- 
tions of  the  lung  are  affected  exclusively,  Frecpiently,  how^ever, 
we  hear  dullness,  and  occasionally  also  tjanpanitic  sounds  in 
the  anterior  and  inferior  pulmonary  portions.  The  formation 
of  cavities  may  sometimes  be  diagnosticated  if  elastic  tj^npanic, 
or  metallic  soun*l,  or  cracked  pot  sounds  are  found  in  a  circum- 
scribed place  of  the  thorax,  associated  with  metallic  rales  and 
lu^onchial  breathing;  these  correspond  in  pitch  with  the  tym- 
panitic percussion  sound.  Splasliing  and  similar  noises  are 
also  characteristic  of  the  existence  of  pulmonary  cavities. 

Pulmonary  gangrene  is  almost  always  accouiiianied  l>y 
fever.  Its  intensity  varies  from  case  to  case,  but  it  usually 
reaches  above  40''*  C,  and  shows  a  remittent  type  (see  Fig.  24) ; 
an  insignificant  fever  is  often  seen  at  first  for  several  days  in 
aspiration  pneumonia.     The  pulse  becomes  accelerated,  small, 
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and  soon  thready.  Chills  and  sweats  come  on  from  time  to 
time.  There  is  great  prostration  and  dullness  of  the  sensorium, 
the  appetite  is  suppressed  and  profuse  diarrhea  not  uncom- 
monly comes  on  toward  the  end  of  the  disease. 

Pleurisy  frequently  develops  during  the  course  of  the  dis- 
ease; pneumothorax  only  exceptionally.  Pulmonary  hem- 
orrhage from  the  rupture  of  a  blood  vessel  by  coughing  or  by 
ulcerative  processes  of  the  vessel  walls  is  rare. 

Course.     If  pulmonary  gangrene  follows  upon  some  form  of 
pneuinoniay  it  is  preceded  by  the  symptoms  of  this  disease.     If 
gangrene    occurs    in    the    course    of    croupous    pneumonia, 
it      usually    occurs     toward    the     terminal     stage     of    hepa- 
tization;   the    non-appearance    of    improvement    or    resolu- 
tion,    or    a    new    elevation    of    the    temperature    which  had 
been     falling,    then    point    to    an    aggravation    of    the    con- 
dition.     It  is    also    possible    that    the    symptoms    of    pul- 
monary gangrene  become  manifest  only  after  the  beginning 
of  the  stage  of  resolution ;  a  putrid  inflammation  of  parts  situ- 
ated more  centrally  may  at  first  not  become  manifest  and  may 
only  be  suspected  after  the  fetid  odor  of  the  exhaled  air  and  of 
the  nasal  discharge  have  been  observed.     In  all  cases,  however, 
after  once  being  established,  the  gangrene  progresses  rapidly 
to  a  fatal  termination,  and  the  animals  die  between  the  second 
and  fourth,  or  in  any  evpnt  before  the  end  of  the  eighth  day. 
Pulmonary  gangrene  arising  after  other  diseases  than  croupous 
pneumonia,  usually  takes  a  similar  course,  except  that  some- 
nxnes  weeks  may  elapse  before  a  more  considerable  portion  of 
the  lung  has  become  affected.     The  symptoms  are  then  at  first 
°^^ld   and  only  gradually  increase  in  severity.    A  gangrenous 
pulmonary  focus  may,  in  exceptional  cases,  become  encapsu- 
iated  and  recovery  take  place. 

Diagnosis.     The  only  pathognomonic  sign  of  pulmonary 

*?'^STene  is  the  presence  of  shreds  of  pulmonary  tissue  or  of 

f^^tic  fibers  in  alveolar  arrangement  found  in  the  nasal  dis- 

^^^^e  or  in  the  sputum  expelled  by  coughing.     Without  the 

^j-^tstion  of  these  elements,  the  diagnosis  depends  upon  the  pe- 

j^*^^^r  smell  and  upon  the  detection  of  signs  pointing  to  cavity 

Y^^at^^^  ^^  *'^®  lung.     In  other  cases,  a  diagnosis  can  be  made 

^^*^   with  some  degree  of  probability;  it  becomes,  however, 

^^ly  certain  as  soon  as  the  peculiar  disagreeable  smell  becomes 

^"^^ifest  in  the  course  of  acute  pneumonia,  or  if  the  symptoms 

??  t^neumonia  come  on  after  a  disease  which  points  to  the  aspira- 

.^^  of  particles  of  food,  masses  of  secretion,  etc.    Signs  of  sep- 

®^^   are  also  of  importance  and  always  accompany  pulmonary 

S^^grene  of  any  extent. 

The  disease  might  be  confounded  most  easily  with  putrid 
^^onchial  catarrh ;  if  primary,  this  does  not  lead  to  any  consid- 
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erable  elevation  of  temperature,  or  to  pulmonary  consolidation; 
it  is,  however,  always  present  as  a  eunconiitant  factor  in  pul- 
monary ^ii:an^£rrene.  The  differential  dia^niosis  l>eeomes  partic- 
ularly difficult  if  putrid  bronchial  catarrh  is  present  in  connec- 
tion with  bronchiectasis;  the  constancy  of  abnormal  percussion 


•^ 
« 
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sounds  and  rather  insijej-nificaut  disturbances  of  the  general 
condition  speak  in  favor  of  lironchiectasis.  In  gangrenous 
iuMamniation  of  the  upper  respiratoiy  passages,  especially  uf 
tlie  pharynx,  the  nose  and  its  accessory  cavities,  oue  linds,  asiile 
irom  the  putrid  smell  of  the  exhaled  air,  other  symptoms  point- 
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ing  to  the  organ  affected  in  particular,  and  the  grave  sjanptoms 
of^  affection  of  the  lungs  are  absent;  one  can  sometimes  ascer- 
tain that  only  the  air  exhaled  from  one  nostril  has  a  putrid 
smell. 

^Prognosis.  While  a  gangrenous  process  in  a  circumscribed 
territory  of  the  lung  may,  in  rare  cases,  come  to  a  standstill,  be 
encapsulated,  and  end  in  permanent  recovery  (if  occurring  at 
all,  most  commonly  in  cattle  and  swine),  the  process  is,  as  a  rule, 
progressive  in  character;  sepsis  develops  and  a  fatal  termina- 
tion occurs.  The  prognosis  is  therefore,  in  general,  unfavor- 
able, and  the  more  so  when  gangrene  is  established  in  a  pre- 
yionsly  inflamed  lung  or  as  a  complication  in  a  grave  general 
infection. 

Treatment.  One  might  try  inhalations  of  finely  atomized  dis- 
infectant solutions,  or  intratracheal  injections,  the  latter  after 
a  preliminary  tracheotomy;  it  may  exert  a  favorable  influence 
upon  the  upper  respiratory  passages  and  may  diminish  the  fetid 
smell  (see  page  61).  A  circumscribed  gangrenous  focus  may 
possibly  be  removed  by  pneumotomy  (Pansini,  0.  M.,  1907, 

Further  therapeutic  measures  consist  in  strengthening  and 
nourishing  the  patient,  in  the  regulation  of  the  cardiac  action, 
combating  hyperpyrexia,  and  ameliorating  cough  and  diarrhea. 

As  a  matter  of  prophylaxis,  cases  where  it  is  advisable  to 
Piard  against  the  development  of  gangrene,  where  the  exhaled 
^r  becomes  fetid,  should  receive  inhalation-sprays,  or  still  bet- 
^^^9  intratracheal  injections  of  some  disinfectant  solution  (see 
P^Ke  61).  One  must  always  guard  against  aspiration  in  the 
administration  of  medicine,  and  therefore  one  should  entirely 
avoid  drenching  if  disturbances  of  deglutition  exist. 

^^*      Chronic  Interstitial  Pneumonia.    Pneumonia  interstitialis 

chronica. 

^    ^^^amonia  indurativa,  Sclerosis   pulmomun,   Cirrhosis   piil- 

monum,) 

Etiology.     Chronic    interstitial    pneumonia    occurs    very 
^^^*ely  in  horses  and  cattle  as  a  primary  disease.     Among  these 
^?^t    be  mentioned  particularly  what  has  been  described  by 
^^^kerhoflf,  and  later  by  Bang,  as  lardaceous  pneumonia  in 
oiaer  horses;  it  appears  to  develop  after  an  infection.     (Bang 
expressly  states  that  the  disease  has  nothing  to  do  with  tuber- 
ctrtosis,  but  Rabe  claims  to  have  found  tul)ercle  bacilli  in  a  case 
0^  ^tis  kind.)     A  disease,  in  some  respects  quite  similar  to  that 
Tft^ntioned,  has  been  described  by  Griiter,  a  pneumonia  devel- 
oped in  connection  with  bronchitis  scleroticans  in  horses.    A 
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further  cause  of  cLiroiiic  piieunioiiia  may  be  the  inlialation  of 
dustlike  bodies  (fragiiieuts  of  plants,  tsilicon-,  liiue-  or  coal- 
dust),  which  are  absorbed  from  the  l)ronehi  iiito  the  iuterstituil 
pulmonary  tissue,  and  tiiere  protUice  a  usually  eircumseribed, 
occasionally,  however,  a  more  extensive,  chronic  inflammatory 
process.  (Pneumoconiosis.)  Larger  forei^e:n  bodies  which 
have  penetrated  into  the  lungs  from  the  air  passages  or  from 
tlie  fore-stomach  may  exceptionally  produce  chronic  intersti- 
tial pneumonia.  Sclunidt  observed  a  traumatic  inflammation 
of  the  stomach,  diaphragm  and  lungs  in  a  horse  with  bronchi- 
ectasis. 

Vanstcenl>erghe  &  Gris^x  elaiifi,  on  th*»  basis  of  their  aninml  exiieriments^  that 
piilniOTiary  antliraeoi^iH  is  not  ruiised  by  the  inhalation  of  <lnst-like  foreign  1>oclieSf 
but  bj  thi>  abaorption  of  ihistlikf?  bodies,  which  ari"  swallovved  an<l  only  Fi<:!comJarily 
brought  from  the  intestines  into  the  }uilmonary  Tes^^els.  Xuinerous  experinionts 
which  were  stiinulatefl  by  the  above  statement  have,  however,  prove*!  that  the 
dnst'like  forei^i  boilies  in  natural  affection  do  ^^t  into  the  Inups  by  inhalation; 
anthrafOHis  of  ioteHtinal  origin  is  observed  only  exeeptionaijj  and  then  it  does 
not  reach  a  hijLfh  degree  (Liittseh wager)* 

As  a  ride,  the  disease  is  a  secondary  affection,  seen  par- 
ticularly after  bronchial  catarrh.  When  existing  for  a  long 
time,  this  leads  to  the  new  formatinn  of  connective  tissue  in 
the  bronchial  wall  and  finally  spreads  to  the  nei^ihoriner  inter- 
Iol>uIar  connective  tissue.  Pnruleot  catarrh  of  tlie  bronchi,  giv- 
ing rise  to  chronic  pneumonia,  occurs  frequently  in  cattle,  hogs 
and  sheep,  Polyadenomatons  proliferations  in  sheep  (Proseh) 
and  cats  (Ball)  nuiy  have  a  similar  origin,  but  they  are  rather 
to  be  looked  upon  as  true  tumors  (q.  v.).  The  process  arises 
not  unconuuonly  from  atelectatic  foci  (see  page  131).  In  pro- 
tracted cases  of  acute  pneumonia  a  progressing  inflammation 
in  the  connective  tissue  is  also  seen,  surrounding  the  atTected 
lobules.  This  termination  is  observed  particularly  after  ca- 
tarrhal pneumonia,  more  rarely  after  croupous  pneumonia, 
where,  if  seen  at  all,  it  occurs  usually  iti  old  debilitated  anitnals. 
An  intlanunatory  new  formation  of  count^ctive  tissue  also  oc- 
curs in  the  neighborhood  of  encapsulated  abscesses,  putrid  or 
caseous  foci,  parasites,  tumors,  etc.  Chronic  pneumonia  also 
occurs  in  the  course  of  chronic  pleuritis.  Certain  chronic  in- 
fectious diseases  also  always  finally  lead,  in  their  localization 
in  the  luugs,  to  chronic  connective  tissue  inflammation* 

Anatomical  Changes.  The  affected  pulmonary  portion 
appears  tinner,  tougher,  more  tenacious,  it  contains  less  air, 
the  cut  surface  shows  a  few  cicatrices  or  cicatrixlike  stripes 
between  the  air-containing  lobules,  or  a  whole  portion  of  lung 
may  he  changed  inti>  an  ahnost  homogenous,  firm,  airless  tis- 
sue, in  whieb  one  can  see  only  here  and  there  an  air-containing 
lobule.  The  shrunken  portions  of  lung  sonu^times  contain  case- 
ous foci  and  abscesses. 

In  lardaceous  pneumonia  of  horses  the  upper  portions  of 
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(tE^  lungs  appear  unifonuly  grayish-white   or  yellowish-gray 

ar  j.cJ  lardaceoiis.     They  contain  little  air  and  are,  eoTiseqnently, 

flK"'X3L    The  lower  ami  iaferior  portions  usually  sliow  only  a  few 

nodules  and  are  otherwise  similar.     Microscopically,  we  find 

pirolife ration  of  alveolar  epithelia,  much  new  formation  of  con- 

nG^-^i^tive  tissue,  compression  of  the  alveoli ;  the  histologic  picture 

h^ssome  similarity  to  that  of  carcinoma.     There  is,  on  the 

otlxer  hand,  some  similarity  hetween  lar<laeeons  pneumonia  of 

ho:i'ses  and  multiple   adenoma  of  sheep   (see  tumors   of  tlie 

Itii^gs),  and  also   between   focal   chronic   pneuuujnia   following 

br"C5iichitis   scteroticans   of  the  horse.     However,  in  this  form 

of"    chronic  pneumonia,  intlanimatory  new  formation  of  tissue  is 

foxMtl,  particularly  in  the  perihronehial  tissue,  along  the  blood 

vessels    and    in    the    interalveolar    tissue    {bronchopneumonia 

til^fophistica,  Griiter).     In  this  latter  disease  lardaceous-look- 

iiijEC  foci  are  also  generally  seen  which,  however,  grow  at  most 

u|>   to  the  size  of  a  fist 

In  pneumoconiosis  one  sees  in  the  lungs  eitlier  fibrous- 
ca^lcareons  nodules  or  streaky  cicatricial  bands,  or  on  the  con- 
tra.ry,  the  picture  of  a  tibrous  bronchopneumonia;  after  coal- 
dust  inhalation  slate-black  spots  are  also  ol)served.  The  ana- 
tcinucal  picture  nsiially  inclndes  the  signs  of  chronic  bronchial 
catarrh  and  chronic  pleurisy* 

Symptoms.  The  respiratory  surface  of  the  lungs  becomes 
diiTiinished  and  the  expansion  on  inspiration  is  impederl  in 
cansequence  of  the  ne%v  formation  and  subsequent  contraction 
of  the  connective  tissue.  Hence,  clifficult  respiration  is  noted 
iTi  cases  of  a  somewhat  more  extensive  affection;  it  is  partic- 
nlarly  noticeable  during  work  and  leads  to  rapifl  tiring  out  of 
tlie  animal.  The  signs  of  chronic  bronchial  catarrh  are  also 
usually  present,  such  as  a  dull,  weak  cough,  scanty,  usually 
aliarp  (drj')  rales,  or  inirring  oi'  whistling  sounds,  etc.  They 
are  often  noticeable  only  after  deep  inspiration,  after  exercise, 
after  coughing,  or  after  one  has  previously  closed  the  nostnls 
of  the  animal.  Disturlmnces  of  nutrition  become  marked 
later  on. 

On  careful  percussion,  particularly  on  corresponding  places 

of  the  two  sides  of  the  thorax,  one  can  usually  nuike  out  a  more 

or  less  distinct  dullness,  occasionally  tympanitic  sounds  over 

the  anterior  and  inferior  portion,  as  a  rule  heliind  or  below  the 

^spula.    The  vesicnlar  Ifreatbing  is  weakened  in  the  area  of 

'hiliupss  or  is  entirely  absent;  in  other  cases  one  may  have,  on 

t^*"  contrar}%  tjronchial  breathing,  or  intensified,  drawn  respira- 

*^^  sounds.     In  extensive  slirinking  of  the  pulmonary  tissue 

"laiiy  pulmonai^^  capiOaries  Ijecome  obliterated;  consequently 

^^^  second  pulmonary  sound  is  intensified. 

The  disease  runs  its  course  without  fever,  and  this  is  im- 
portant as  a  point  of  <lifTerential  diagnosis  with  reference  to 
^<^ute  pulmonary  consolidation.    However,  bronchial  catarrh, 
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which  is  s'i^arcoly  ever  absent,  occasionally  leads  to  a  transi- 
tory elevation  of  temperature. 

Ijaniin*in>ii8  piuMiiiioiiia  of  horsf^s  at  Hi*8t  leads  to  lUininished  appe-  i 
tite,  listlessiK^ss,  L*oii^*'h,  i'lnaciation,  and  to  gradually  increasing  aeceler-  | 
at  ion   and  diflicnlly  of  respiratioiK  with  the  e  ha  ract  eristics  of  hrokeii*  i 
winded  troiihle.     Only  afttT  several  weeks  does  percussion  reveah  par-  | 
tieularly  in  the  upper  portions  of  tln^  thorax,  more  or  less  distinet  diill- 
iiess  and  diinirmtioii  or  absence  of  the  vesienlnr  hreathing  sounds,  and 
the  presence  of  rales.     Bang  hclieves  that  a  clironic  alveolar  pnhnonary 
einph>senia  is  prohahly  alwiiys  formed.     Fever  and  acceleration  of  th«  | 
pulse  come  on  only  after  the  disease  has  lasted  a  lon^  time  or  after  very  | 
severe  service.     The  eonrse  of  the  affection   is  insidious   and  s!ow^  aiul 
diflienlties   in   respiration  oidy  after  one-half  to  one  year,   reach   such 
a  high  degree  that  the  animals  can  not  he  used  for  work* 

In  hronehopnenmonia  fihroplastiea  of  horses  Griiter  observed  fre-  I 
qucnt,  strong  cough,  scanty  nasal  discharge,  accelerated  respiratin  i  with- 
out special  use  of  the  nnisrles  of  tlie  danks,  nnchanged  percussion  sounds,  j 
normal  houndaries  of  thr  heart  and  of  the  lungrs. 

Diagnosis.     When  dealing  with  a  very  slowly  progressing  I 
pulmonary  alTeeticMi,  one  UHist  always  think  of  chroiiir  inter- 
stitial pneumonia;  liowever,  it  can  only  comi>aratively  rarely 
be  dia^niosticated  definitely.     The  greatest  diflienlties  in  differ-  | 
ential   diairnosis   are  offered   hy  ecliinococeiis   diseases  of  the 
Inn^s  and  by  puhuonary  tumors.     The  dia.irnosis  is  eoDii>ara- 
lively  easiest  if  the  chronic  pulmonary  disease  comes  on  after 
the  sjTiiptoms  of  acute  croupous  or  eatarrhal  pnenmonia  or  ' 
acute  pleurisy  have  passed  ofl\     In   cattle  and  also  in  other  ' 
animals   it  is  important   to  exclude  tuberculosis ;  this  can,  of 
eonrse,  usually  be  done  Ity  a  tnberenlin  test. 

Treatment  is  altsolntely  non-promising,  hence  all  efforts 
must  be  directe<l  towai'd  sparing  the  aninni!  and  proniotinica  good 
nutrition,  wliich  may  retard  the  furtlier  develoijmeiit  of  the  path-  | 
ologic  process.    The  improvement  of  the  bronchitis  will  improve  ' 
the  condition   of  the  patient.     One  might   try  fibrolysiti    (for 
large  animals  every  second  to  fourtli   day,  one  gm,,  dogs  0.2 
gm.;  or  10  ec.  and  2  cc,  respectively  of  the  prepared  solution 
suhcutaneonsly).     Animals  wliose  meat  is  used  for  human  con- 
sumption shouhl  he  slaughtered  as  soon  as  their  nutritive  con-  , 
dition  has  improved,  I 

Literature.      Bai^^s    Maaii-lssk?.,    1894,   Y,   21ft.— Berjier,   Z.    f    Tiifkr.,    1907,  j 
lU,  .'{5H.-^Pipi"kc*rlioll\  W.  t\  Tk,,  1884,  357.     B\m^z.  eathol.  19fi4,  T,  H.-.4.— Griieter,  I 
Bpitr,  7,   Ki*iintii.   iL    nrriiirhltis  rliroiiioa  dea  Pft»rdes,  Diss.  Zuerirh,  1909    (IJt.). —  j 
LuVcniau.    Art'h.    f.    Hyg.,    imi,    LXjIl,    391 -Luttschwag^r,    D.    t.    W.,    IfMis,    I 
(Lit.   ou   Piilmooiiry   Aiithracosi!*). — Olkers,   heiim^.    Ben,    VMHx — PrOKch,    Li^iiiyijf, 
Ber.,  19*1*5,  F.— VariBteeiiberghe  &  GrjPeK,  A.  P.,  190n,  787.— Bun..  1900,  (595. 

]2.     Echinococcus  in  the  Lungs.     Echinococcosis  pulmonum. 

Occurrence.  Eehinoeoccoisits  in  general,  and  pnlmoiiary ! 
echin*jcuecusis  in  pai^icnlar,  occurs  everywhere.  Its  fre-  i 
qiiency,  liowever,  varies  within  wide  limits  in  ditTerent  parts. 
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Most  commonly  affected  are  ruminants  and  hogs;  a  few  cysts 
are  sometimes  found  in  the  kings  of  horses.  (For  more  details 
on  the  frequency  of  echinococcosis,  see  the  chapter  on  echino- 
coccosis of  the  liver.) 

Etiology.  Echinococci  are  the  cysticerci  of  the  dog  par- 
asite Taenia  echinococcus,  the  oncospheres  of  which  are  prob- 
ably carried  by  the  blood  current  from  the  intestines  into  the 
lungs;  they  change  into  cysts  in  the  pulmonary  tissues;  these 
cysts  grow  very  slowly  in  size.  Infection  occurs  by  swallow- 
in^  the  ova  of  Taenia  echinococcus  with  food  or  water  (on  the 
developmental  history  and  the  various  forms  of  echinococcus, 
see  echinococcosis  of  the  liver). 

Anatomical  Changes.    In  some  cases,  the  lungs  contain 
only  a  few  echinococcus  cysts,  in  others  these  occur  in  so  great 
numbers  that  they  cannot  be  counted,  so  that  the  weight  of  the 
organ  may  have  become  increased  considerably  (in  a  case  re- 
ported by  Findeisen,  the  lungs  of  a  steer  weighed  seventy-eight 
pounds).     The  surface  of  the  lungs  then  becomes  uneven,  nodu- 
lar, and  the  palpating  hand  feels  the  cysticerci  in  their  interior, 
surrounded  by  a  connective  tissue  capsule  and  containing  a 
clear  serous  fluid.     These  cysts  may  be  felt  as  firm,  tense, 
globular  nodules,  up  to  the  size  of  a  fist.    If  the  cysts  are  cut 
into  they  discharge  a  serous  fluid,  and  the  elastic  membrane 
forming  the  interior  surface  can  then  be  peeled  off  easily  from 
the  external  capsule.     The  cysts  are  sometimes  provided  with 
seolices,  or  they  may  frequently  be  sterile,  or  exceptionally 
«^lso  contain  daughter  cysts.     Small,  dry,  caseous  nodules  or 
^n^ortarlike  masses  are  also  often  present  in  foci,  which  look 
Bimilar  to  caseous  tubercles,  but  in  which  the  microscope  shows 
sometimes  folded  parts  of  the  chitinous  membrane,  occasionally 
^Iso  booklets.     The  pulmonary  tissue  in  the  immediate  neigh- 
*^^orliood  of  the  cysts  appears  compressed,  flaccid,  either  entirely 
^^oid   of  air^    or   containing  very   little   of  it.     Echinococcus 
^^nltiloculans  has  once  been  found  in  the  lung  of  a  steer.    Other 
pysticerei  are  usually  found  in  the  other  organs,  particularly 
^^  the  liver. 

Symptoms.     Only  if  the  invasion  is  considerable,  does  the 
^Bease  manifest  itself  by  difficult  respiration,  which  develops 
Very  insidiously,  and  which,  therefore,  remains  unnoticed  for  a 
*^ng  time  and  very  rarely  takes  on  a  threatening  character. 
^ith  such  difficulties  of  respiration,  a  cough  appears ;  it  is  f re- 
^}oiently  heard  after  short  intervals,  usually  weak,  dull,  some- 
^^^es   even    hardly    audible.     Difficulties    of    respiration    and 
^yxgh  may  suddenly  increase  without  any  apparent  cause  (nip- 
^^re  of  a  cyst  into  a  bronchus  or  into  the  pleural  cavity). 
Sometimes  exhaustion  and  overheating  bring  about  an  aggra- 
vation of  the  condition.     In  case  of  rupture  of  a  cyst,  a  watery 
is  sometimes  discharged  through  the  nose,  in  which  shreds 
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of  tlie  ctiitiiioiis  itiriiiliraiu*  of  tiie  ruptivro<l  oclnnoooecus  can 
be  seen  (Bolz). 

Tlie  ptM'ciissioii  801111(1  reuiains  normal  if  only  small  cysts 
are  present  or  if  tlie  cysts  are  limited  to  the  more  central  pul- 
monary portion.  If  they  are  more  nnmeroiis  and  larger,  cir- 
cumscrilted  areas  of  dullness  are  found  in  various  portions  of 
the  thorax.  The  percussion  sound  is  more  rarely  tympanitic 
and  the  eracked-pot  sound  may  be  heard  in  animals  with  a 
more  yielding  thorax,  because  cysts  may  be  crowding  each 
other  or  may  be  situated  near  the  pulmonary  surface.  Metallic 
sounds  may  possibly  be  heard  over  cysts  which  have  become 
empty.  The  areas  of  dullness  exhibit  diminution  or  absence 
of  vesicular  breathing  sounds.  Also  whistling,  purring  and 
other  noises.  A  peculiar  noise  called  **quurksen'^  by  Harms 
is  characteristic  for  tbe  disease^  which  noise  is  claimed  to  be 
identical  with  tbe  sound  elicited  on  rolling  and  pressing  a  hing 
containing  echinococcus  cysts*  Since  it  is  impossible  that  a 
noise  arises  in  the  cyst  synchronously  w^th  respiration,  such 
noises  must  arise  in  the  bronchi.  They  are  simply  catarrhal 
noises  and  cannot  be  cliaracteristic  of  echinococcus  of  the 
lung. 

Tbe  general  condition  of  nutrition  of  the  animals  remains 
satisfactory  for  a  long  time.  However,  when  the  disease  of 
tbe  lungs  readies  a  higli  degree,  and  when  it  is  associated  with 
ecbinococcus  of  the  liver,  the  animals  suffer  later  on  in  their 
nutrition.    The  affection  takes  an  afebrile  course. 

Diagnosis.  Onlj-  severe  eases  can  be  diagnosticated  witb 
more  or  less  probability,  especially  in  cattle.  One  of  the  most 
important  points  to  be  observed  is  the  presence  of  severe  res- 
piratory difficulties,  wdiile  the  general  nutritive  condition  of 
the  animals  shows  only  very  insignificant  disturl>ances.  A  con- 
comitant increase  in  the  size  of  the  liver  must  direct  suspicion 
toward  echinococcus  infection.  In  special  cases  one  might 
make  use  of  tbe  complement-fixation  test  which  has  been  found 
reliable  in  animals  by  Weinberg  and  Vieillard ;  in  man  by  Putzu, 
Cough  is  more  powerful,  frequent  and  convulsive — at  least  in 
the  beginning  of  pulmonary  tuberculosis;  the  temperature  is 
elevated.  There  are  also  symptoms  of  a  more  or  less  extensive 
bronchial  catarrh  and  the  nutrition  of  the  animals  suffers  at  a 
comparatively  early  stage.  Pulmonary  tuberculosis  is  distin- 
guished by  a  more  extensive  dullness,  by  bronchial  breathing 
and  by  a  more  rapid  development  which  is  accompanied  by 
fever. 

Treatment  There  is  no  successful  treatment  of  the  dis- 
ease; hence  early  slaughter  of  the  animals  is  advisable,  because 
otherwise  their  value  is  decreased  in  consequence  of  emacia- 
tion which  will  come  on. 


Literature,     BoU,  W.  f.  Tk.,  1007,  28.— Martin,  Bev,   v^t.,  1&07,  734  (Lit). 
(Alao  see  literature  on  echinococcus  of  the  liver.) 
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Other  Parasites  in  the  Lungs. 

Distomatosis  of  the  lungs  is  fre(|iienlly  nevn  in  eattle,  rarely  in 
sheep,  exeepliotmlly  only  in  hogs,  buffaloes,  fiorsea,  asses  and  drome- 
daries. The  invasion  of  the  lungs  is  brought  ahout  in  such  a  manner 
that  hepatic  tiistoiua^s  get  into  the  hepatic  aiul  from  there  into  the  pul- 
monary vessels.  Globular  cysts  from  walnut  to  apple  size  are  then 
formed  in  the  pulmonary  tissue,  preferably  in  the  posterior  entaneous 
lobe,  whieh  Imve  a  tiln-oiis,  sometimes  ealcilied  capsule,  antl  may,  in 
gheep  or  youii^  cattle,  l)e  surrounded  l\v  hemorrhagieally  inhltrateil 
tissue.  In  the  yellowish  or  oli^-e  green  contents  of  the  cysls  the  ova  of 
di»toma  are  found  and  occasionally  one,  ^xeeptioually  two  of  the  liver 
flukes, 

Lunpf  distomatosis  usually  docs  not  lead  to  any  clinical  symptoms; 
occasionally  there  may  be  couj^h,  possibly  also  a  eircumscribed  dullness 
on  percussion,  also  rales.  Emaciation  occasionally  occurs,  but  it  is  then 
probably  due  to  a  simultaneous  distomatosis  of  the  liver. 

Lung  pentastomosia  caused  by  Penttistonnim  denticulatum  or 
Lingual uia  denticnlata  has  Iteen  observed  in  a  few  cases,  viz.,  in  the  goat 
(Gerlaeh,  v.  Ratz)  ;  in  the  roe  (v,  Hatz),  and  in  cattle  (Hermann,  Lung- 
witz).  The  larva?  of  pentastomum  burrow  canals  into  the  puluionary 
tissue  and  frei|uently  also  into  the  pleura*;  numerous  hemorrhagic  foci 
are  formed  thereby  and  the  animals  may  die  from  cachexia  (v,  Ratz), 

Worm-nodules  and  cysticerci,  sometimes  seen  in  the  lungs  of  horses 
ad  cat  lie,  are  without  clinical  signiticanee  (see  liver  cysticereosis  con- 
erniug  the  occurrence  of  Cyst  ice  re  us  tenuicollis). 

LitexAture.  hun^iU,  7*.  f.  Flhy^r,,  isiKl,  MI,  21H. — Xeumann,  Mai,  paras,, 
189Sy560.— V.  Ratz,  Obi.  f.  Bakt,  1893,  XJI,  329,— R%nicr,  Uew  g6n,,  1908,  XI,  i:a. 

13,    Neoplasms  of  the  Lungs.    Tumores  pnlmonnm. 

Tumors  ol"  tlie  lungs  hyv  not  very  rare ;  they  are,  however,  less  im- 
"portaiit  from  a  clinical  standpoint,  t*ecausc  it  is  very  ditlicult  to  diag- 
nosticate them.  Most  fretiuent  are  carcinomata  and  adenocarcinomata 
(e-spei'ially  in  dogs),  then  sarcouuda  and  melanosarcomala  (in  horses) 
as  a  rule  as  metastatic  neoplasms.  l^Mbromata,  chondromata,  lipomata, 
ostt^niata,  dermoid  eysts  are  occasionally  encountered,  Botryorayeo- 
mata  are  sometinu'S  found  in  horses. 

The  symptoms  which  might  be  detected  in  the  living  animals  are 
on  the  whoh*  \\*vy  indefinite  in  nature,  because  usually  they  refer  only 
to  a  diminution  of  the  respiratory  surface;  possildy  also  to  an  intiltra- 
tion  of  parts  of  the  pulmonary  parenehyma  with  bronchial  catarrh;  the 
clinieal  picture  then  amy  be  siuiilar  to  chronic  ititcrstitial  piicnruonia, 
Somctimes  tumors  may  press  upon  the  heart  or  upon  the  larger  blood- 
vessels and  may  tluis  bring  about  congestion  in  the  territory  of  the 
jugular  vein  with  hydropic  symptoms  (see  compression  of  the  heart.  Vol. 
I),  or  there  may  be  compression  of  a  larger  bronchus.  Very  gradually 
increiising  dullness,  eventually  in  eondiination  with  bronchial  breathing 
sounds,  contined  to  a  certain  portion  of  the  thorax,  may  f)c  oliscrved 
and  may  give  some  informaiion  concerning  an  existing  dyspnea.  Intra- 
thoracic  tumors  in  smaller  animals  may  be   recognized  easily  in  the 
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Roentgenogram  and  even  in  larger  animals  if  they  are  tolerably  large 
and  situated  back  of  the  shoulder. 

However,  a  diagnosis  of  tumor  can  be  made  with  a  good  deal  of 
probability  only  if  a  primary  neoplasm  can  be  detected  in  the  body,  if 
the  pulmonary  affection  can  be  referred  to  it  and  especially  if  a  gradual 
enlargement  of  the  axillary  glands  and  those  at  the  aperture  of  the 
thorax  can  be  observed.  Metastases  in  the  lungs  are  particularly  fre- 
quent in  carcinoma  of  the  thyroid  in  dogs. 

Solitary  pulmonary  tumors  may  possibly  be  removed  by  operative 
procedure  (Parascandolo,  A.  f.  Tk.,  1902,  XXXIII,  138 ;  Pansini,  Oe. 
M.,  1907,  289). 

Proliferation  of  the  alveolar  epithelia  in  the  smallest  bronchi  leads, 
frequently  in  sheep,  not  uncommonly  in  adult  cats,  to  the  formation  of 
nodules  of  the  size  of  a  hazelnut  to  an  apple.  They  are  grayish-white 
to  reddish-gray  in  color,  of  homogeneous  lardaceous  consistency  and 
occasionally  become  confluent  to  form  larger  tumors.  These  formations 
have  been  called  ** multiple  adenomata**  by  Eber  and  Prosch,  and  '* poly- 
adenomata  bronchiale'*  by  Ball.  They  appear  to  arise  in  connection 
with  a  bronchopneumonia  in  sheep  (Prosch)  and  they  do  not  seem  to 
lead  to  any  disturbance  of  health.  Ball,  however,  saw  in  cats  accelerated 
and  diflficult  respiration,  cough,  a  gradual  increase  of  the  size  of  the 
chest  (emphysema  of  the  lungs)  without  any  disturbance  of  the  general 
condition  of  nutrition  (on  bronchopneumonia  fibroplastica,  see  page 
156),  (Ball,  J.  vet,  1907,  71;  Eber,  Z.  f.  Tm.,  1899,  III,  161;  Prosch. 
Leipz.  Ber.,  1906,  7). 


Section  V. 

DISEASES  OF  THE  PLEURA. 

1.    Inflammation  of  the  Pleura.    Pleuritis. 

Occurrence.  Pleuritis  is  a  common  disease  of  domestic 
<sinimals.  It  usually  occurs  as  a  secondary  affection,  especially 
<Eifter  pneumonia,  more  rarely  as  a  primary  disease.  In  horses, 
"%vhich  are  most  frequently  affected,  pleuritis  develops  prefer- 
<^bly  after  equine  influenza ;  in  ruminants  as  part  of  the  clinical 
^picture  of  a  hemorrhagic  septicema,  in  cattle  also  after  pneu- 
iKiionia  and  in  its  chronic  form  on  the  basis  of  tuberculous  infec- 
tion. According  to  Cadeac,  serofibrinous  pleuritis  in  dogs  is 
<:uberculous  in  nature  in  nine  cases  out  of  ten.  The  cases  of 
X^leuritis  which  the  authors  have  seen  in  dogs  almost  always 
^lieveloped  in  consequence  of  tuberculosis.  In  fowls,  pleuritis 
is  said  to  occur  frequently  in  combination  with  peritonitis 
CGuittard). 

Etiology.  The  true  cause  of  a  pleuritis  is  generally  an 
ixifection,  while  external  influences  only  play  a  role  as  exciting 
or  predisposing  causes.  The  disease  is  often  found  in  septi- 
c^emic  affections  due  to  the  bacillus  bipolaris.  Aside  from  this 
xxiicrobe,  there  are  frequently  concerned  the  pyogenic  bacteria, 
tlie  tubercle  bacillus,  the  influenza  bacterium,  more  rarely  the 
l>acillus  mallei,  also,  in  hogs  and  cattle,  the  bacillus  pyogenes; 
l^iana  saw  a  case  of  pleuritis  in  a  dog  caused  by  the  leptothrix 
l>xiccalis;  the  authors  and  others  saw  pleuritis  in  dogs  due  to 
*^  treptothrix  (actinomyces)  canis.  Eisenmann  saw  cases  of 
l:>leuritis  following  chronic  hog  erysipelas.  Pleuritis  fre- 
cjxiently  follows  contagious  nasal  catarrh  of  rabbits  (see  page 
X5).  Other  bacteria  than  those  mentioned  may  occasionally 
T>^  the  cause  of  pleuritis. 

The  invasion  of  bacteria  which  cause  inflammation  of  the 
X>leura  occurs  in  a  variety  of  ways.     After  perforating  wounds 
of  the  thorax  pyogenic  bacteria  usually  enter  the  thoracic  cav- 
ity and  produce  a  purulent  pleuritis.   Traumatic  injuries  to  the 
t.^orax,  such  as  a  kick,  contusion,  a  fall  upon  the  chest,  subcu- 
taneous fracture  of  the  ribs,  which  may  oqjcut  without  injury 
lo  the  sldn,  give  rise  to  the  invasion  of  bacteria,  either  directly 
from  the  contused  spot  or  through  the  blood  current.    As  a 
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riilr,  liowever,  bacteria  do  iu>t  invade  tlic  pleura  mider  these 
ciroiinistances,  but  tbe  injured  tissues  may  produce  an  iuHam- 
mation  by  cbemotaetic  action,  wlncli  is  lirnited  to  the  injured 
territory.  AH  tliese  traumatic  insults  may  cause  injuries  to 
the  lungs  and  may  cause  tln^  invasion  of  bacteria  from  the  in- 
haled air  into  the  pleural  cavity.  More  dangerous  are  internal 
injuries  produced  by  fragments  of  bone  or  other  bodit^s  which 
penetrate  from  tbe  esophagus  or  stomach  into  the  thoracic 
cavity. 

In  tbe  great  majority  of  cases  pleuritis  develops  in  con- 
nection with  an  iiitbnnmation  of  the  immediately  adjoining  or- 
gans, especially  the  buigs,  in  such  a  manner  that  tbe  bacteria 
causing  pnemnonia  get  to  the  surface  of  the  i>leura  with 
the  hinph  cnri-ent  or  else  the  inllainniation  spreads  by 
continuity,  Pleuritis  very  frecpieutly  follows  upon  croup- 
ous i>nemnonia,  more  rarely  catarrhal  imeununiia;  but  in 
some  epizootics  ahnost  every  case  of  broncliopueumonia 
leads  to  pleuritis.  Equine  influenza  is  accompanied  in 
almost  every  case  by  an  intense  pleuritis.  In  purulent  pneu- 
monia and  gangrene  of  the  lungs  pleuritis  may  occur  even  with- 
out any  breaking  through  of  the  pulmonary  abscess  or  danger- 
ous focus.  Tuberculosis  and  pulmonary  glanders,  also  bron- 
chial catarrh,  may  furnish  the  starting  point  for  pleuritis. 

Diseases  of  the  other  neighboring  organs  more  rarely  lead 
to  a  scccuidary  pleuritis.  Among  tlu^m  are  to  be  nientioiied 
purulent  nn^diastinitis  in  the  course  of  strangles,  rupture  of 
an  esopliageal  diverticulum  or  perforation  of  the  thoracic  por- 
tion of  tbe  esophagus  by  a  foreign  boily,  acute  and  fre<pient 
traumatic  pericai'ditis,  wbich  occurs  particularly  in  cattle,  car- 
ies and  necrosis  of  neighl>oring  bones,  especially  the  ribs  and 
sternum,  acute  inflammation  of  tbe  i)eritoneuni  and  of  the  ab- 
dominal organs. 

In  tbe  course  of  acute  general  infectious  diseases  pleuritis 
likewise  is  not  uncommon.  In  this  respect  the  diseases  ought 
to  be  first  mentioned  Avluch  are  causeil  l>y  the  bipolar  l)acilli 
(see  Vol.  I)  which  nmy  cause  pleuritis  without  a  pneumonia  ex- 
isting sinnUtaneously.  In  tbe  course  of  pyemia,  in  rlieuniatic 
afTections  of  the  joints  and  of  the  other  serous  membranes,  in 
variola  and  so  forth,  pleuritis  occasionally  makes  its  appear- 
ance. 

Pleuritis  is  caused  exceptionally  by  chemicals  (bacterio- 
toxins,  constituents  of  urine  retained  in  the  blood  in  nephritis) ; 
mechanical  irritation  ^(tumors  of  the  pleura  or  neighlioring  or- 
gans) in  very  rare  cases  by  tapeworm,  pleurocercoides  Baillet 
(Lefebre  and  Guerin),  Cysticercus  tenuicoUis. 

Cold  frequently  plays  a  certain  role,  aside  from  the  causes 
mentioned ;  its  influence  may  be  very  oI>vious,  so  that  it  is  easy 
to  umlerstand  wdiy  cold  was  formerly  considered  the  exclusive 
cause  of  primary  pleuritis.  The  majority  of  authors  (Fried- 
berger  &  Frohner,  Kitt)  believe  even  to-day  in  the  occurrence 
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of  pleuritis  solely  produceil  by  cold.  The  present  aiitliors  look 
upon  cold  as  merely  an  exciting,  predisposing  cause  which 
makes  possible  the  invasion  of  the  ])leura  by  bacteria  living 
ju  the  animal  body  or  gaining  access  accidentally  or  causing 
a  general  infection.  It  is  self-evident  that  the  predisposing 
influence  of  a  cold  may  be  so  important  that  without  this  factor 
bacteria  would  not  be  al)le  to  nmnifest  their  pathogenic  effect. 
Cadeac  is  of  the  same  opinion,  and  Dieekerhoff  believes  that 
infectious  bacteria  play  a  role  in  connection  with  taking  cokL 

The  fact  deserves  meutioii  tliat   Labordo  ami  Trasbot  suceeodecl  jij  {jroflncing 

^  serous  inflammation  by   the  iiitrapli?iir?il   injection   of  very  small   anmuuts  of  the 

tf^rotis    exuilate    from    vases    of    rheumatic    pleuritiw^    white    the    iujectiou    of    pure, 

^ndifTereiit    iluid    ha<l    no    effect    whatever,      DuvieuBart    obtw^rved    in    sheepj    shorn 

*lurmg     the    winter,     nuiueroiis    ea#^es    of    Hirkne^;s    which    be^au     on    the    serom! 

«^*7  after  shearing;  some  cases  rieveloped  even  after  the  animals  had  been  brought 

^4)  n   warm    plare,    proving;    the    infectious    nature   of    the    affection,       (These    were 

^^itJently  eai^ea  of  hemorrha^it-  j-epticeuna.)     inimelmaun  *a  obi^ervations  auiunitj  lauiliti 

^^f^ore  probably  of  a  similar  kind  (see  pa^e  139).     There  are  no  uiore  receut  reports 

^fiout  pleuritia  due  to  cold  (compare  the  veterinary  reports  of  the  Prussian  army). 


Influences  which  weaken  tlie  orgainsni,  such  as  overexer- 
tion, long-continued  railroad  transportation,  etc.,  predispose 
aziiinals  to  infections  in  general  and  to  {ileiirisy  in  parttcnlar. 

If  there  is  no  disease  of  any  other  organ  and  no  general  dis- 

Bwt^m^^  which  migiit  l^e  the  cause  of  the  pleuritis,  the  latter  is  des- 

i^^^M.  .sited  as  a  primary  pleuritis  in  contradistinction  to  secondary 

pl^ njritis^wlnel!  may  be  referretl  to  anotlier  primary  disease. 

Anatomical  Changes.  The  acute  inflammation  begins  with 
^^^  ^irterial  iivperemia  and  the  surface  of  tlie  pleura  simultane- 
ous^ ^y  becomes  rough,  lusterless  and  dry.  Blood-plasma  is  ex- 
^^"^^"%-^*asated  and  also  a  larger  or  lesser  nmn!>er  of  white  blood 
*^*^  *-~  :rjHiscles ;  librin  is  deposited  in  the  exu<late  which  covers  the 
^^^*^^ace  like  a  8pidr*rweb  or  veil,  sometimes  in  somewhat  thicker 
^^K^<»8its;  it  is  very  frialtle  and  loosely  adherent  {pleuritis 
**"*^iiiosa  8,  sicca).  In  other  cases,  the  inflammatory  process 
*^^<^8  to  the  formation  of  an  abundant  serous  and  fibrinous  ex- 
^.*^^^^^e  (pleuritis  seroso-filn-inosa).  The  serous  exudate  is  some- 
^^^^^*8   rather   clear,    yellowish    or    reddish,    possibly    greenisli 


or  «. 


serosa) ;  at  other  times  more  or  less  cloudy,  in  consequence 
Tispended  flocculi  of  flhrin  and  cells;  then  the  ideura  is  cov- 
^^^^^  with    thicker,   friable,   moist,    loose,    yellowish    fibrinous 

Tlie  amount  of  the  enidate  varies  very  niuoh.     In  the  phnira  of  horses  one 

lljr  flndn  15  to  20  liters  of  fliiM,  BOTiietinies  m\wh  less,  at  other  times  mtich 

(Oojiier  foun<l  60  liters  in  one  ease,  Holmen  155  pt)nn»ls  of  fluid)  ;  tho  average 

■^^tif         '         is  Vi  to  5  liters;  in  hof,^s  2  to  lU  \i\en*  (Friedberger  &  Frohner). 

T  Hs  of  the  fibrinous  pseu'lomenihrare  varies  between  some  millimeters 

ter^.     Its  surface  i««  generally  uneven  and  villous.     In  casea  with  & 

fu]  (    the  amount  of  fluid  exudate  nsualJy  predominates,  in  protracted 

It'  I  of  abrin. 

In  some  eases,  the  exudate  beeomes  purulent  (pK  purulenta 
•    pyothorax,    s.   empyema),    but    it    may   then    also    contain 


to 
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fibrin  membranes  wliicli  cover  the  affected  portion  of  lungs 
with  librino-pnrnlt^nt  deposits.  Occasionally  tliere  may  be  an  ex- 
travasation of  nmncrons  red  blood  corpuscles^  or  the  exudate 
assumes  a  more  or  less  hemnrrlia^ic  tinge  (pi.  bemorrhagiea), 
while  the  entrance  of  sapropliytic  l)aeteria  causes  putrefaction 
and  an  ichorous  condition  of  the  exudate  (pL  ichorosa), 

ttniler  the  microscojie  tlif  ?-'erokJH  rxinlate  ^Ijowh  ft^w  emlotlielial  rells,  ^jrenerallj 
in  a  contlition  of  fatty  ileiijiHierationj  aiiif  luiiuerotis  leucocytes ;  tbe  fibrinous  eoa^ula 
contain  leneoeytos  in  a  rettiiilar  nmtrix*  The  purulent  exiuiate  eonsiHt-s  pretVraldy 
of  intact  or  fatty  dei^enerated  leucocytes;  while  the  tehoroua  oxn<tate  eaotains  much 
granular  fletritus,  fat  droplets  ami  shre<lB  of  tiBsue.  The  chemical  analysis  of 
the  exudate  shows  albuininoiil  substaDces  in  larger  amounts j  3  to  6Sc  in  t^ti^  sero* 
fibrinous  exudate,  and  according  to  Boiteujc  even  6  to  8,5%. 

When  there  is  a  considerable  mass  of  flnid  in  the  pleuritic 

cavity,  the  iungs^  wliich  are  already  collapsc<l,  are  further  com- 
pressed in  proportion  to  tlie  aiuonnl  of  Hnid  [jreseiit;  they 
therefore  become  gradually  smaller  and  poorer  in  air.  Those 
portions  of  lung  which  arc  in  the  neighhorhtjod  of  the  exudate 
bcconie  completely  void  of  air,  flaccid  and  of  fleshy  consistency; 
the  cut  surface  appears  uniformly  dark  red  (compression  ate- 
lectasis, splenization)*  When  the  exu<late  is  abundant,  the 
mediastinal  lobe  in  horses  may  undergo  a  twist  outward  and 
backward,  which  displaceinent,  according  to  Dieckerhoff,  al- 
ways leads  to  death,  because  it  prevents  the  absorption  of  thcs 
exudate.  (Ma this  found  in  a  dog  a  complete  torsion  of  the 
right  posterior  lobe.) 

Chronic  pleuritis  begins  with  the  formation  of  vascular 
granulation  tissue  (i^lcuritis  grannlosa),  which  gradually  be- 
comes fibrous  and  cicatricial  (pi,  filirosa  s.  productiva)  or  ad- 
hesions form  between  the  pleura  eostalis  and  puhnonalis  (pL 
adhaesiva). 

FapillomatouH  granulations  occasionallv  grow  out  of  the  tissue  of  the  pleura; 
Hntyra  reported  a  case  where  they  were  verv  high,  bram-hing,  and  so  nuuiorouB 
that  they  fornaetl  a  mass  the  hive  of  a  chilil '»  heart*  Tailiot  and  others  have  fi^n 
the  formation  of  mmilar  grauiilatioiiB  on  a  tuberculous  base.  Kowalewsky  dej^cribed 
»  case  of  pleuritis  ossitieans  in  a  cow. 

A  fluid  exudate  is  likewise  not  rare  and  is  either  purulent, 
and  in  this  case  surrounded  l>y  a  connective  tissue  capsule 
(preferably  in  the  presence  of  bacillus  pyogenes  or  of  forei.c^u 
bodies),  or  serous  or  beuiorrbas^rie.  In  horses,  peculiar  eases 
of  serous,  chronic  pleuritis  are  obsen^ed  where  the  serous  nnnn- 
branes  contain  a  lar^e  amount  of  serous  or  sH«:htIy  purulent 
fluid  and  where  the  pleura  is  studded  with  thick,  fibrinous  de- 
posits containing  nomerous  small  abscesses.  (Streptococci 
pleuritis,  Bang.) 

Symptoms.  The  initial  stage  of  pleuritis  leads  to  variable 
s>anptoms,  according  to  whether  the  disease  is  primary  or 
secondary. 
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Primary  plenritis  usually  begins  %vit]i  the  non-cliaraeter- 
istic  symptoms  of  a  g^^iu'ial  disease.  Tlie  siek  animals  grad- 
ually lose  thoir  ai>pc*tite,  tin^y  become  dull,  their  fur  looks 
bristly,  they  Iiave  attacks  of  chills,  an  anxious  facial  expression 
and  avoid  every  motion.  The  temperature  is  elevated  from  the 
tfitart.  The  cliitliness  ceases  after  a  few  hours,  luit  with  the 
rhand  placed  on  tlie  tliorax  one  feels  occasionally  fil)ri!lary 
trembling  of  the  intercostal  muscles  (Trasbot),  The  number 
of  pulse  heats  is,  as  a  rule,  increased  50%  and  the  pulse  is 
weak.  Some  horses  show  at  this  staice  also  slight  symptoms 
of  colic  and  they  ^ive  evidences  of  jtain  (cutting)  in  the  chest 
wall.  In  secondary  plenritis  these  s\inptoms  are  prece4led  by 
those  of  the  primary  disease  and  they  may  bo  clouded,  partially 
or  completely,  by  tlie  symptoms  of  the  primary  alTection. 

The  resjii ration  is  markedly  acceleratrMl  ami  superficial  in 
every  case  of  i>leuritis ;  it  is  also  usually  of  the  abdonunal  type, 
the  patients  hold  their  ribs  as  quiet  as  possilde  and  use  the 
diaphragm  in  preference.  Exceptionally,  liowever,  especially 
in  inflammation  of  that  portion  of  tlie  i>lenra  which  lies  near 
the  upper  surface  of  the  diaphragm,  breatbing  is  of  the  costal 
type. 

Palpation  often  shows  an  increased  tenderness  of  the  wall 
of  the  thorax,  the  animals  try  to  withdraw  when  pressure  is 
xnade  upon  tlie  intercostal  places,  and  they  betray  pain  by  cry- 
ing out  or  groaning.  The  tender  territory  is  usually  behind 
<he  elbow  and  extends  a  certain  distance  backward  and  up- 
^vanh  On  palpation,  and  better  stilh  with  the  flat  hand,  one 
sometimes  feels  a  trembling  of  the  thoracic  wall,  which  is  syn- 
C!hronous  with  respiration  and  indicates  a  roughness  of  the 
involved  portions  of  tlie  pleura. 

Cough  is  not  observed  in  all  cases,  and  some,  even  severe 
ones,  may  run  tlieir  entire  course  without  any  couglu  When 
it  is  present,  it  is  always  weak  and  the  animal  tries  to  suppress 
it.  But  it  may  easily  be  brought  on  artificially  by  percussion 
of  the  thorax. 

The  percussion  soumt  is  normal  in  the  beginning  if  the 
superficial  portions  of  the  lungs  are  not  alTected;  in  large  ani- 
tnals  a  certain  amount  of  tlni<l  exudate  may  collect  in  the  lower 
Jiortion  of  the  thorax  witliout  chan,ging  the  normal  percussion 
f^unnd.  Fibrinous  menil)ranes  are  almost  never  fonned  to  such 
^u  extent  that  they  will  materially  dull  it. 

The  vesicular  breatliing  is  diminished  o\^4ng  to  the  slighter 
lung  movements;  occasionally  also  in  conse(|uenee  of  the  pres- 
ence of  thicker  fibrinous  membranes.     Friction  sounds  are  fre- 
quently heard;  these  are  sometimes  soft,  sometimes  grating  or 
crackling.     They  are  rarely  strong  enough  to  be  heard  at  a 
distance,  and  are  usually  heaid  by  the  ear  placed  over  the  af- 
**,  ,  t<*d  area;  in  smaller  animals  it  is  often  necessary  to  press 
stethoscope  down  finnly.     Tlie  sounds  occur  synchronously 
witli    the    respiratory    movement,    and    they    are    sometimes 
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heard  only  dnrin.^  iiispirc'^tioii,  ovcntnally  only  toward  its  end; 
sonietinies  l)otli  tlnrin;^^  iii>piratioii  and  expiration.  Exclusive 
expiratory  sonnds  are  rare.  The  sonnds  are  frequently  inter- 
rnjited  for  short  periods. 

A  fItniatioB  from  the  bebavior  of  th*^  friction  sotiikIs  ofciirs  when  they  are 
CAiiHeil  hy  Tmi0i  i>ortionH  of  the  |)leiira  whieh  are  in  imriieirmte  contact  with  the 
parietal  layer  of  the  i>eri<'ar<!inrM  ^  perieariliti,^  externa);  titea  the  possibility  exists 
that  the  frirtiori  bduikIk  are  B^mhronoiK-^  witli  the  eoiitraetioas  of  the  heart  muscle. 
Ufnler  these  eontlitioas  the  friction  souads  ilejieii^l  taore  upoa  the  apex-beat 
(pleuro  pericardial  pouniiw),  hot  they  are  aI>^o  iDUaerK-cd  l>v  the  respiration  and 
either  aceompany  the  inHpiratory  or  the  expiratory  inovements  sytiehrononsly  with 
the  heart  sounds,  while  they  may  also  be  ol>Kervable  iluring:  the  pause  of  the  heart 
Hounds,  but  with  the  resjdratory  aioveriieats.  Such  ^ouads  are»  of  eour?e,  only  heard 
in  the  cardiac  region  and  more  frequently  on  the  left  than  on  the  right  side. 


Pig.  25.    Horizontal  line  of  dullness  in  pleurisy  with  Ihiid  exudate    {Tubercu- 
losis). 

^  Li  pleurisy  with  a  fluid  exudate  the  picture  so  far  ile- 
seribed  is  altered  very  consideralily.  The  respiratory  move- 
ments are  now  nsnally  less  aeeelerated,  but  are  deepened  and 
foreet]  in  proportion  to  the  amount  of  fluid  present  (flank 
breathing).  Durin;^  iusj>iration  the  ribs  are  elevated  and  there 
is  a  distinct  tremhlin,!!^  of  tiie  vertebral  column  and  of  the  wliole 
rump  at  the  be<j:innin^^  of  expiration.  Expiration  takes  place 
in  two  statues  and  produces  a  ,^■roove  parallel  to  the  costal  arch 
at  the  hi^^nnnintr  of  expiration:  the  flank  depressions  become 
prominent  simnltaneously,  and  the  lumbar  portion  of  the  ver- 
tebral column  oeeasionrillv  curves  iipwarri  Tn  very  severe 
eases,  a  pumpin^^  respiration  is  obsem-ed.  The  patients  also 
manifest  other  s>miptoms  of  dyspnea. 
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Wlieii  the  ainouut  of  exudate  is  very  great,  changes  in  the 
fiimpe  of  tlie  thorax  nuiy  ajijiear.  In  smaUer  ainnials  an  en- 
largement of  the  afTected  half  of  tlie  cliest  is  oeca.sionally  seen 
distinetly,  while  the  iiitereostal  spat^es  of  larger  animals  may 
be  flattened  or  even  protniding.  In  some  cases,  especially  in 
larger  aidmals,  nun-painful  e*h:*mata  are  seen  on  the  anterior 
tliorax,  the  lower  thorax  or  even  on  tlie  alHlornen, 

The  tenderness  on  pressure  of  the  intercostal  spaces  de- 
creases or  disappears  entirely  in  the  region  of  the  Hnid  exu- 
date. It  persists,  however,  iu  the  higher  portions  of  the  thorax 
if  tliese  are  the  seats  of  dry  plenritis.  The  painfnl  character 
of  the  eongh  persists  also  in  the  further  course. 

Percussion  sliows  a  horizontal  dullness  either  on  one  or 
Imth  sides  of  the  chest  (Fig,  25),  with  a  considerable  increase 


*K-  i»6,     UuriztintaJ  lint*  of  «laUiir?^?»  in  |>leuriHy  in  sittiiijir  po^^ture  of  the  aui* 
niai.     iThe  name  ais  in  Fig.  25.) 

ail  T^^^stance,     Parallel  with  the  boundary  of  complete  dullness 

full    ^^^^^"*^^^*K  some  centimeters  upward  there  is  some  dullness, 

^^,  |^^H*ed  by  a  nonnal  sound.     If,  however,  the  dullness  extends 

"Ih  **  ^^^^  lower  half  of  the  thorax,  the  jjercussion  sound  of  the 

a\     ***.  half  is  diminished,  Ijecause  the  high  column  of  tiie  fluid 

^^^    interferes  with  the  vibrations  of  the  free  portion  of  the 

^?^^   of  the  thorax.     AVhen  larger  animals  lie  down,  the  area 

^^  ^^iillness  becomes  (bminished  or  it  may  occasionalty  disap- 

^^^  entirely   and   it   changes   also   in   smaller   animals   with 

^^^ges  of  position  of  the  body  (Fig.  26),    In  ease  of  an  en- 
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capsulatetl  exudate  tlie  horizontal  lioiiodary  of  the  area  of  dull- 
ness is  absent  and  it  does  not  change  with  the  ehan.£»ing  posi- 
tion of  the  hody.  Tympanitic  sounds  are  ohservrd  oidy  in 
those  rare  cases  in  which,  with  a  decrease  of  the  fluid,  the  su- 
perficial layer  of  the  erstwhile  collapstHl  lung  portions  again 
contain  air.  In  smaller  animals  tympanitic  sounds  are  heard 
also  over  those  portions  of  the  thorax  whioli  are  not  occupied 
by  fluid;  the  smne  condition  is  also  oliserved  in  a  lateral  posi- 
tion of  such  animals.  The  cause  of  the  tympanitic  sound  in 
smaller  animals  is  furnished  in  a  comparatively  considerable 
diminution  of  the  sounding  colmnn  of  air  enclosed  in  the  thorax. 

Auscultation  shows  absence  of  friction  sounds  in  the  area 
of  dullness;  further  upward  they  are,  however,  conunonly 
lieard  later  on.  The  other  respiratory  sounds  are  likewise 
much  diminished  or  absent  in  the  area  of  dullness,  and  along 
the  upper  boundary  indefinite  or  bronchial  breathing  is  lieard 
in  many  cases.  If,  Iiowever,  the  lung  has  become  adherent  at 
the  onset  of  the  disease  or  ]>revionsly,  bronchial  InTathing  is 
heard  also  in  the  area  of  dullness.  The  vesicular  Iireathing  is 
intensified  aliove  the  area  of  dullness  and  on  the  healthy  side* 

The  apex  beat  is  weakened  on  the  diseased  side  and  the 
heart  sounds  are  duller  and  weaker.  Toward  the  termination 
of  severe  cases  the  sjinptonis  of  cardiac  weakness  appear. 

The  temperature  (Pigs*  27  and  28)  does  not  give  a  typical 
curve.  Great  variations  of  temperature  are  usuaHy  seen  in 
the  later  course  of  the  disease,  Renuttent  or  continuous  fever 
in  less  acute  cases  is  occasionally  interrupted  l^y  fever-free  in- 
tervals. A'ery  high  fever  is  usually  seen  in  purulent  or  ichor- 
ous pleuritis. 

Continuous  standing  during  the  course  of  the  disease  is 
frequently  observed  in  horses.  If  the  animals  lie  down  ex- 
ceptionally they  rest  on  the  sterimm  or  on  the  healthy  side,  as 
do  other  animals  in  tlie  beginning  stage  of  pleurisy,  in  order  to 
])rotect  tire  tender  portions  of  the  thorax  against  pressure;  after 
an  exudate  has  lieen  formed  they  lie  on  the  diseased  side,  so 
that  the  healtliy  portions  of  lung  have  a  chance  to  expand.  If 
animals  in  this  stage  are,  during  examination,  placed  ni)on  the 
liealthy  side,  tlie  dyspnea  is  at  once  markedly  increased  and  the 
animals  niay  even  sufTocate,  ljf*eanse  the  healthy  parts  of  the 
lungs  are  compressed  l)y  the  body  weight,  and  the  affected  por- 
tions by  tlie  exudate. 

The  ajipetite  is  capricious  and  only  becomes  normal  after 
recovery  has  set  in.  If  the  <lisease  lasts  for  a  long  time  the 
animals  become  markedly  emaciated. 

The  amount  of  urine  is  diminished  in  the  beginning;  the 
amount  of  chloride  of  sodium  diminishes  markedly  as  the  exu- 
date forms,  while  its  absori)tion  leads  to  an  increase  of  urine 
and  of  its  chloride  of  sodium  contents   (urinary  crisis).     Al* 
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^miniiria  is  not  inieoiiiiiionty  present  during  the  course  of  the 
tliseaso. 

Complications  are  fre- 
quent, eveu  if  the  primary 
diseases  followed  by  a  sec- 
oiulary  pleurisy  are  left  out 
of  consideration.  Very  im- 
portant, as  a  complieatiou, 
is  pericarditis,  Ijecause  it  may 
lead  to  comiilete  cardiac  ex- 
haustion. Delacroix  found 
embolism  in  tlie  puhuouary 
arteries  in  a  liorse  which  tiled 
snddeidy  during  recovery  from 
pleuritis;  the  origin  of  the 
emholism  was  fonnd  in  a 
thrombotic,  l>ent  posterior 
Tena  cava.  An  abscess  is 
sometimes  found  in  the  wall 
of  the  thorax  in  purulent  and 
ichorous  pleuritis;  the  atiscess 
lircaks  outside,  or  it  opens  into 
«Tie  of  the  thoracic  organs, 
into  the  hin^s,  or  through  a 
€*avity  of  the  hitter  into  a  la 
jiharynx,  mediastinum,  etc 


Fig    27,      Fever    curve    in    primary 
pleurisy  in  a.  horse.      Recovery. 


larger  Iironclius,  into  the  trachea, 


^1g.  28.     Fever  curve  in  secondary  pleurisy  in  a  liorse,  (foUowinfj  ui*on  croupous 

pneumonia). 

Aeeordinj?  to  Ouittard.  pleuropnemnoBia  of  fowl  at  first  leads  to 
iiltlMsnesg,  diunnisiicil  app<'titr.  retardrd  iligestiou,  and  nft«*r  seviTal 
^^yn  to  ip'eat  prostration,  the  eomb  becomes  pale  and  \iw  respiration 
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foreetL  111  tlie  furthc^r  fourj^e  of  thi'  disi^iisi*  llu*  iiniruals  di**  ((ukkly 
aftf  r  cliiirrliea  has  srt  in.  An  exact  diagnosis  can  only  be  made  on  post- 
mortem  examination. 

In  tlie  lteg:inMii|.ir  and  often  diiriiijnr  its  whole  course,  chronic 
plemitis  does  not  Jead  to  very  prominent  symptoms,  which  be- 
eoroe  marked  especially  (hiring  exereiso.  Tf  there  are  extensive 
adhesions,  tlie  vesicular  brcatliin,i!:  is  less  marked,  but  the  percus- 
sion sounds  remain  normal.  In  the  presence  of  serous  or  more 
purnlent  exudates  in  the  tlioracic  cavity,  after  certain  occur- 
rences, for  instance  after  hard  work  or  after  a  cold,  one  ob- 
serves acute  exacerbations  which,  in  addition  to  already  exist- 
ing areas  of  dullness  and  dimiuutinn  (ir  al»se!ice  of  breathing 
sounds,  lead  to  temlerness  of  the  thoracic  wall,  nmrketl  dysp- 
nea, dry,  rou^h  cough  and  moderate  elevation  of  temperature. 
Displacement  of  the  heart  by  the  exudate  leads  to  change  of  the 
ap**x  beat  and  in  the  intensity  of  tlie  diflVrent  heart  sounds  in 
various  places  of  the  cardiac  region;  disturl)ances  of  circula- 
tion may  also  be  present  (stronger  filling  of  the  veins,  presysto- 
lic venous  pulse,  edematous  infiltrations),  {See  compression  of 
the  heart,  Vol.  I.) 

Disturl»ances  of  nutrition  appear  sooner  or  later.  The 
hair  becomes  lusterless  and  ruffled,  the  skin  dry  and  less  elastic; 
emaciation  gradually  reaches  a  high  degree,  the  production  of 
nnik  diminishes,  the  symptoms  of  cardiac  weakness  come  on 
and  the  animals  die  exhausted  and  emaciated. 

Course.  Very  mi  hi  cases  of  fibrinous  pleurisy  sometimes 
run  a  very  rapid  course,  occasionally  one  of  a  few  hours  only. 
Tlie  symptoms  may  l)e  of  a  very  minor  cliaracter,  very  insig- 
nificant tenderness,  soft  fi'iction  sounds;  otherwise  nothing  al> 
normal  can  be  detected  in  the  chest.  These  symptoms  may  en- 
tirely escape  notice,  as  is  i)roved  by  the  welhkmjwn  fact  that 
tbickening  of  the  pleura  anrl  adhesions  are  not  infrequently 
found  in  animals  who  have  always  been  nnder  observation  and 
who  never  showed  symptoms  of  vdeurisy. 

The  formation  of  an  abundant  fluid  exudate  often  requires 
a  long  ]teriod  of  finn*;  soinetimes,  however,  the.  pleural  cavity 
may  become  filh^il  within  a  few  days  to  over  one  half  of  its 
space.  The  increase  of  the  exudate  usually  occurs  periodically 
and  is  accompanied  by  elevation  of  temperature.  Occasionally 
the  exudate  only  increases  to  such  an  extent  that  life  is  not  en- 
dangered for  several  nn)nths. 

Pleurisy  with  exudate  may  end  in  complete  recovery,  espe- 
cially wlien  the  exudate  is  not  very  fibrinous  or  is  purely 
serous.  In  the  majority  of  cases  chronic  tissue  changes,  such 
as  thiekening  and  adhesions,  remain  as  permanent  residiia. 
AVhenever  the  quantity  of  the  exudate  is  considerable,  its  ab- 
sorption requires  several  weeks  and  is  interrupted  by  tem- 
porary relapses.     Adhesions  which  have  been  formed  may  sub- 
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sequently  interfere  with  the  proper  iiioveineuts  of  the  hings. 
Mujst  dangerous  in  this  respect  are  adhesions  at  the  hjwer  pos- 
terior thirds  of  the  lungs,  or  the  lower  posterior  margiiis.  An- 
imals with  adhesions  in  these  jjarts  usually  suffer  for  the  rest 
of  their  lives  from  shortness  of  breath,  even  if  their  general 
state  of  nutrition  is  good.  Adliesions  of  tlie  lungs  may  also 
bring  it  about  that  the  portion  which  is  fixed  in  an  abiionnal 
place  is  unable  to  return  to  its  normal  place  after  the  exudate 
is  absorbed.  The  neighboring  portions  must  then  expaml  more 
extensively,  the  heart  may  be  displaced  toward  the  alTected 
side  and  the  thoracic  wall  may  eventually  be  det»ressed. 

Chronic  pleurisy  does  not  terminate  in  complete  recovery, 
particularly  since  the  comi>ressed  pulmoiuiry  tissue  becomes 
pennanently  solid,  on  account  of  the  collapse  of  the  alveolar 
walls,  and  on  account  of  the  connective  tissue  proliferation. 
Such  animals  are  easily  tired  out  when  worked,  their  nutrition 
is  not  good,  they  cough  periodically*  breathe  with  difficulty  and 
the  presence  of  an  exmlate  in  tlie  lower  j>nrtion  of  the  tliurax 
can  be  demonstrated  objectively. 

Chronic  pleurisy  soiiirfinu's  develops  as  sufh  from  the  start  and 
oaly  reaches  a  high  de*^ree  after  uionths.  Arcor(hiijf  to  Rijjot  and 
Cruzel,  this  form  is  parti(!ularly  common  in  cattle,  and  as  Lai'osse  and 
Trasbot  state,  particularly  after  mihlcr,  !mt  frei|iientfy  recurring,  colds. 

A  fatal  termination  of  pleurisy  occurs  in  acute  cases  usu- 
ally after  two  to  three  weeks,  in  consequence  of  suffocation  or 
exhaustion.  Before  death  the  sick  animals  show  great  dyspnea, 
the  nostrils  are  convulsively  dilated  in  each  inspiratory  act, 
the  ribs  are  extensively  elevated  with  a  simultaneous  elevation 
of  the  spinal  cobunn  and  the  mucous  meud)ranes  are  cyanotic. 
The  animals  finally  fall  (h)wn,  try  several  times  to  ^et  up  a.ia:ain, 
kick  around  the  floor  and  die  in  convulsions.  Death  sometimes 
comes  on  rpiite  uuexpecte<lly  with  tlie  symptoms  of  car<Hac 
weakness  during  an  attack  of  sufToeatiou.  In  some  chronic  cases 
tlie  animals  succumb  completely  prostrated. 

Diagnosis.   The  onl)*  pathog^nomouic  sign  of  pure  filirinous 
^pleui'itis  is  the  friction  sound  heard  synchronously  with  the 
respirator}^  movements.     If,  however,  in  the  course  of  a  dis- 
ease which  is  usually  followed  liy  pleurisy,  tenderness  of  the 
intercostal  spaces  come  on,  one  is  justified  in  thinking'  of  the 
probability  of  a  be^innin^  pleurisy,    Rlieumatisni  of  the  inter- 
>stal   spaces   (pleurodynia)   is  very  rare  and  can   be  distiu- 
lished  from  pleurisy,  even  in  the  absence  of  friction  sounds, 
on  account  of  marked  general  disturbances  w*hich  are  present 
^in  pleurisy,  by  the  accelerated  and  weak  pulse,  acceleration  of 
the   superficial,    so-to-say   tremblin^sr,    respiratory   movements, 
[AfTections  of  the  riljs  (fracture,  periostitis,  caries)  are  charac- 
^ri2ed  by  swelHn;^  and  tenderness  tM>nlined  to  the  ribs,  as  well 
by  the  absence  of  general  symptoms. 
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Fleuritis  witli  fiuid  exudate  is  eliaraeterized  by  the  foHowi 
clinical  picture:  marked  liorizoiital  dulliie:ss,  yfteu  on  botli  siiles, 
strong  increase  of  resistance  and  tlie  absence  of  respiratoi'y 
sounds  in  the  area  of  dullness.  Exploratory  puncture  may  be 
necessary  to  clear  up  a  doubtful  case.  Croupous  pneumonia  is 
dilTerentiated  by  the  presence  of  an  area  of  dulhiess  which  is 
l>ounded  upward  by  a  curved  line  or  which  rises  or  falls  pos- 
teriorly, and  by  bronchial  breathing  wliieh  is  autlilile  at  least 
from  time  to  time.  The  initial  symptoms  are  also  very  different. 
The  onset  of  pneumonia  is  characterized  l>y  a  reddish  yellow 
discoloration  of  the  mucosfp,  eventuaJiy  by  a  rust-colored  nasal 
discharge,  by  deej)  and  dilficult  respiration  and  by  a  strong 
pulse;  in  the  Imginning  of  pleurisy  the  r(^spiration  is  much 
accelerated,  superficial,  almost  trendjling;  the  inilse  is  hard  and 
small  and  the  hand  i>laced  on  the  chest  wall  can  detect  a  mus- 
cular tremor.  Tiie  fever  curves  of  the  two  diseases  differ  mate- 
rially. The  c(uirse  of  the  fever  in  pleurisy  is  similar  to  that  in 
catarrhal  pneumonia;  however,  a  continuous  area  of  dullness 
is  either  absent  or  it  is  shaped  as  in  croupous  pnenmonia. 

The  difficulties  increase,  however,  when  it  must  he  tleeided 
whether  pneumonia  aiul  pknirisy  exist  simultaneously.  The 
shape  of  the  area  of  dulhiess  is  then  not  decisive,  because 
fluid  below  and  iiitiltrated  loni^  floating  on  it  above  nuiy  .give 
a  curved  boundary  line  of  the  area  of  didlness.  (hie  also  hears 
lironchial  breathing  soimds  in  the  floaliiig  lung^  especially  n*^ar 
the  upper  boundary  of  the  area  of  dullness,  as  it  is  often  found 
in  croupous  pneumonia.  The  behavior  of  the  ajiex  beat  and 
of  the  heart  soun<ls  often  is  rieeisive;  a  diminution  in  their 
intensity  points  to  pleurisy.  Imi>ortant  also  is  the  jnesenci*  of 
edema  on  the  inferior  thorax,  which  does  not  oceiir  in  imeu- 
monia. 

The  differential  diagnosis  between  pleurisy  and  pleuro- 
pneumonia in  cattle  may  he  ilifficult  when  pneumonia  consoli- 
dntion  exists  simultaneously  with  jileurisy.  The  concomitant 
circumstances,  such  as  the  possibiUty  of  importation  of  the  con- 
tagion must  then  be  considered.  A  suspicion  of  the  existence 
of  pleuropneumonia  ajipears  justified  where  subacute  or  chronic 
pleuritis  or  pleuropneumonia  are  found  and  where  tlie  possi- 
bility of  a  contagion  cannot  be  excluded. 

Pleuritis  may  be  distinguished  from  pericarditis  by  the 
fact  that  in  the  former  case  the  apex  beat  is  not  as  much  inten- 
sitied  and  as  rhythmic  as  in  tlie  latter  case;  the  friction  sounds 
in  pleuritis  are  usually  heard  on  one  side  only,  they  are  inllu- 
enced  by  tlie  respiratory  movements,  and  friction  souufis  and 
tenderness  of  iidercostal  spaces  are  usually  found  in  other  areas 
aside  from  that  of  the  lieart.  Apex  Ijcat  and  lieart  sounds  are 
almost  absent  in  pericarditis  with  effusion;  this  is  contrary  to 
what  is  found  in  pk^nrisy, 
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of  other  patln>lo^ie  processes  deserve  full  eonsidoration  in  es- 
tulilishing  the  ]>artieiilar  nature  of  existiii^r  pleurisy,  wiiich  may 
depend  upon  a  i>ondent  iiiflarnTnatioii  of  neii^lihoring  or  more 
distant  organs;  purulent  or  icliorous  pleurisy  sometimes  occurs 
after  penetrating  wounds  of  the  thorax.  Pleurisy  accompanying 
chronic  affections  of  the  Inngs  (tul>ereulosis,  glanders,  actinomy- 
cosis, lungAvonri  disease)  is  usnally  fihrinous  or  seroiilirinons. 
In  tuberculosis  and  in  cachectic  processes  in  general  it  may 
ilso  he  hemorrhagic.  Assistance  in  the  diagnosis  may  he  af- 
'forded  in  cattle  and  also  in  dogs  hy  a  tidiercuiin  test.  The  char- 
acter of  the  exudate  is  best  asci^rtained  l>y  an  ex|doratory  pnnc- 
jture,  which  is  p(*rf<^clly  void  of  (hinger  and  which  should  be 
?rfoiined  in  alt  doubtful  cases* 
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Fig  29.  Se<iiTn<*nt  of  flnoxmlftteiu  Herofibriuoiis  pleurisy  of  a  hor^p,  fi,  polyniiclear 
U'mt>«*ytv** :  '^  »'•*''  !*lfjn.l'ror|ni-*rl('H ;  t\  eiidotheUiil  eoUa  in  a  comlition  of  fatty  degen- 
rration, 

Tlu*  exploratory  puncture  in  l>c8t  nia<1c  with  a  hyfjoilermic  syrinj^e;  its  needle 
ii  pushed  into  i\w  area  of  dullness,  into  the  plptiral  t'avity^  b<*st  in  th«*  »ixth  or 
erentli  intercOKtal  spaces.  In  withdrawiiiii:  th<?  piston  of  the  ayringe.  iluid  often 
Pentcnt  even  if  the  needle  has  been  ptinhe^l  into  masKoa  of  fibrin.  The  end  of  the 
needle  may  toneh  the  lun^  and  in  thin  iiianntM'  we  may  eventually  gam  some  informa- 
tion ahout  the  consistency  of  the  lini^'^;  if  the  noedk*  has  been  pushed  into  the 
\>  Tichyma,  we   pet  pure  blood   or,   in   the  presence   of  pnenmonia*  a  bloo<ly 

^  lid.'     The    fluid    obtained    by    puncture    may    be    used    for    bacterioacopic 

i««^i..«L«»iion  an«l  for  aninia}  inoculation. 


Tlie  prognosis  dcp<*nds  upon  tlic  ctiolcioc  factors,  the  char- 
acter of  the  exudate,  the  spech^s  and  the  a.sfe  of  the  animals 
afffK^ted*  Pure  tihriiions  jdeurisy  following' croupous  pueunionia, 
is  not  of  very  £ci**ive  significance,  but  tlie  accumulation  of  a  fluid 
exudate  under  these  and  other  circumstances  is  usually  an  un- 
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favorable  symptom.  Cases  with  liigli  fever,  ebills  and  gront 
prostration,  with  rapid  increase  of  the  exudate,  iisiiall}^  take 
an  nnfavorabh^  course.  A  guarded  prognosis  is,  however^  indi- 
cated even  in  h^ss  tempestuous  eases,  hecanse  relajises  are  com- 
mon and  may  lead  to  a  fatal  issue.  8|>eedy  death  must  be  ex- 
pected in  pnmlent  and  ichorous  pleurisy.  The  formation  of  a 
hemorrhagic  exudate  into  the  ]>ieura  under  marked  acute  sj^iip- 
toins  also  has  an  unfavoraltle  signiticance. 

In  considering  the  jjrogrtosis  one  must  also  think  of  the 
sequehc  which  may  materially  decrease  the  value  of  the  animal. 
Adhesions  nsually  remain  after  a  plenrisy  which  has  lasted 
three  to  four  weeks;  relapses  and  the  formation  of  an  area  of 
[)ermaiient  dullness  exchide  the  possibility  of  complete  recovery. 

Treatment  The  most  imi>ortant  measures  are  the  estab- 
lishment of  favorable  hygienic  conditions,  regulation  of  diet 
and  nutrition  of  tlie  aninnd  following  tiie  same  principles  as 
laid  down  for  the  treatmi^nt  of  croupous  pnemrionia  (see  page 
120),  Energetic  aTdiphlogistic  treatment  is  indicated  in  the 
beginning  of  pleurisy  when  friction  sounds  are  still  present. 
To  this  end  the  thoracic  wall  should  he  irrigati^l  with  cold 
water^  or  snow  or  ice  should  be  a|jplie<l  to  the  tt»nder  region. 
This  must  l>e  continued  until  the  sensitiveness,  the  friction 
sound,  and  the  high  fever  has  subsided.  Good  results  may  be 
obtained  in  the  beginning  with  these  applications.  Innnetions 
with  irritating  or  acrid  substances,  basefl  upon  the  principle 
of  counter-irritation,  appear  less  indicated,  although  they  were 
formerly  much  practiced, 

Frpnch  vt^txmn a rtau»  even  today  fxtoimivi^ly  CDiploj  tbo  soealled  revulsive 
tfpatnieiit  by  irritating  iuiinptiona  apjilifd  to  the  thorax  from  tiw  ntart  and  a1t('^e<t 
to  stop  the  iTillaiimiJition.  Venesc^'tion  is  practicod  for  the  same  reason.  Trasbot 
recomnieiids  the  followine^  trpatment  in  acute  eases;  in  the  very  liegiiminjtf  vetie- 
Hertion,  with  the  removal  of  an  anion nt  of  hlood  in  proportion  to  the  cxlstinif 
jik^thora  of  the  animal,  then  energetic  treatment  with  preparations  of  mercury^ 
salieylates  and  <ligi talis. 

In  the  further  course,  bei^rinning  on  the  second  or  third  day, 
moist,  warm  applications  may  he  made.  Ener,iiretic  inunctions 
may  be  serviceable  in  delayed  absorption,  viz.,  spirits  of  mus- 
tard, 6-10%,  chloroform  liniment  (chloroform  10.0,  liniment 
volatile  40.0).  These  are  to  be  appHed  twice  or  thrice  daily 
over  the  area  of  dullness,  while  nmre  intensely  acting  drugs, 
such  as  cantharidin,  crotou  oil,  euphorl)ium  ointment,  ete.^ 
should  rather  be  left  alone.  Priessnitz'  applications  may  be 
employed  two  to  three  hours  after  the  inunctions. 

Note. — Tn  hnman  medicine  appUcatioai?  of  green  soap  have  proverj  very  efBcicnt 
means  of  stimulating  delayed  absorption  of  pleuritic  exndates  (see  Report  from 
the  Winyah  Sanatorium,  Drf^,  K.  and  S.  von  Riiek,  Asheville,  N.  C,  1911,  pag-e  4). 
This  ithoitld  prove  of  value  in  aniinalf*  also.  The  p-reen  soap  is  applied  by  friction 
over  the  affected!  side  after  the  j^kin  has  heen  wasbed  with  ordinary  soap  and  hot 
waten  As  a  nde  the  application  is  made  at  beil  time*  is  allowed  to  remain  over 
night    and    Fepeated   daily,    or   less    frequently,    depending   upon   tbe   toleraD<H3   af 


Treat  ruent» 


175 


Ihb  akiji.  When  liypereniia  occurs  as  an  t'lToi'fc  of  irritation^  IMs  ib  allowed  to 
■ubflide  before  the  applk-ation  ih  repeated*  In  iiiany  t^-ases  the  ^kin  is  tolerant 
enough  to  permit  tlaiJy  appUeations;  in  otbera  marked  hyperemia  follows  after  its 
Mrfct  use  in  which  event  the  soap  iiiust  be  diluted  (Transi). 

Narcotics  are  to  be  eniployecl  in  severe  tenderness  of  the 
thoracic  wall  and  against  tormenting  tfongh.  Fever  reqnires 
interference  only  w  hen  it  is  very  high  and  when  the  affection 
has  set  in  in  a  very  tempestuous  manner;  then  the  drugs  recom- 
mended elsewhere  (see  page  122)  are  to  be  eonsider(Ml, 

Diuretics  are  indicated  in  the  presence  of  a  diminished 
excretion  of  urine;  ptnverfully  acting  drugs  shoultl  however  he 
avoided.  Aside  from  those  medicines  which  were  recommended 
for  croupous  pneuinunia  (see  page  122)  the  following  are  to  be 
recommended:  digitalis  (daily  3-7  gm,  or  to  dogs  as  an  infusion 
1  :  100  in  tablespoon  doses,  not  to  be  continued  longer  than  one 
week;  Hq.  potassii  acetici  (100480,0  or  5-JU.O  per  iliem,  also  in 
combination  with  digitalis) ;  oil  of  tun>entine  (10-15.0  or  1-2.0) ; 
calomel  (2-4,0  or  O;O3-0.O.j)  must  lie  (liscontinned  at  once  after 
diarrhea  has  set  in;  common  salt.  To  increase  absorption  the 
following  drags  are  serviceable:  pilocarpine  (0.1-0.2  and  for 
small  animals  O.OO.j-O.Ol  gm.  subeutaneously) ;  arecoline  (0.08 
gni.  for  horses  solicutaneously)  and  the  laxatives,  especially  the 
salts.  Animals  ^nth  cardiac  weakness  should  not  receive  pilo- 
carpine or  arecoline. 

The  most  reliable  procedure  to  diminish  the  amount  of  the 
exmlate  is  puncture  of  the  tliurax  (thoracoeentesis),  an  interfer- 
ence absolutel.v  void  of  danger  if  perfoimed  with  aseptic  and 
general  precautions.  Thoracocentesis  is  indicated  especially 
when  there  is  innnediate  danger  of  suffocation  and  in  purulent 
and  ichorous  pleurisy.  Tliere  exist,  on  tlie  otluM*  hand, 
numerous  observations  ( Aimy,  Lienaux,  Frohner^  Marek),  which 
show  that  puncture  nuide  repeatedly  and  immediattdy  after  the 
exudate  has  formed  may  bring  about  a  speedy  amelioration  even 
if  only  a  small  amount  of  fluid  has  been  removed.  The  often 
observed  favorable  influeneej  even  after  the  removal  of  a  small 
amount  of  exudate^  may  be  explained  by  a  duninution  of  the 
pressure  exerted  upon  the  blood  and  h^nph  vessels  of  the  pleura. 
(There  is  hope  for  tlie  absorption  of  the  exudate  then  nidy  if 
the  molecular  concentration  of  the  latter  is  not  greater  than  that 
of  the  blood  plasma.  This  has  been  demonstrated  in  the  case 
of  man  by  Ketli  and  Torday.)  The  primary  affections,  of 
course,  influence  materially  the  possiljility  of  successful  treat- 
ment in  secondary  pleurisy.  Frobner  is  inclined  to  believe  that 
only  those  cases  offer  hope  in  which  the  exudate  is  free  from 
bacteria.  A  favorable  result  does  not  occur  after  puncture  in 
cases  where  the  lungs  liave  lost  the  power  to  expand. 

The  puncture  ij*  Wst  Tiiade  in  the  seventh  intereosta!  s]mce  init  on  the  rii^ht 
wide  it  may  l>e  made  in  the  t*ixth  spare;  in  larger  animals  3  to  5  cm.  above  the  costal 
cmrtila^p?!.  The  instrument  may  \^e  simply  a  hollow  needle  provided  wUh  a  long, 
alender  nihV»er  tnl>e»  the  free-end  of  which  shoidd  dip  into  sterile  water.  A  trochar 
(Billroth '»  tro<"har  ia  particularly  serviceable)  is  still  better  adapted  which  has 
the  ranula  provided  with  a  stop -cock  which  should  Ix*  closed  after  the  withdrawal 
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of  the  stik'tto;  then  a  ruhher  tube  can  he  fastened  to  the  troehar.  This  simple  proocd* 
lire  dorH,  hawpver^  not  alwavB  lead  to  Miieress^  herau^^e  th«  exudate  rarely  staiitls  lunkT 
suftirient  preysure  to  force  the  Huid  out  of  the  ndiber  tytx*.  It  is  therefore  frequently 
neeet^sary  to  employ  the  a!<[drator»  of  Uii^idat'oy  or  Fotaio,  wluch  wili  periiut  the 
aspiration  of  11  aid  out  of  the  thorax  and  offer  the  additioual  advantage  of  preventing^ 
the  entrarire  of  air  into  tbe  thoracic  cavity.  The  entraaee  of  bacteria  into  the 
thorax  during  ptinrture  iiiUBt  by  all  means  be  prevenleti  becaiiiie  this  would  lead 
to  a   more  Kerious  and  more  niaiit^nant  indanmiation. 

Tlie  evai  nation  of  the  exudate  must  always  be  brought  about  gradually  and 
Blowly  in  order  to  avoid  sudden  changes  of  the  intrathoracic  pressure,  a^i  these 
might  lead  to  extensive  capillary  hemorrliagen  ami  paralysis  of  the  heart.  The 
puncture  most  be  iiiten  upttnl  at  once  if  the  ycllowi,sh  exudate  l>econieH  lieniorrliatjir, 
if  the  patient  is  attacked  by  cough  or  if  the*  needle  touches  the  lung.  If  the  poise 
beeomes  weak  the  patient  should  receive  a  btibcutaueons  injection  of  caffeine  or  oil 
of  eanipbor.  Occasionally  one  ndght  try  intraveaous  injections  of  adrenalin  (Barr). 
After  the  terndnatlon  of  the  puncture  borsen  may  receive  a  snbrutaneona 
(Boucheriou)  or  an  intravenous  (Abny)  injection  of  2  or  3  liters  of  physiologic  salt 
FOlutiou,  Fa  trine  reconimendn  a  Hnbsequent  intrapleural  injection  of  l^j  to  4 
liters  of  a  1  to  1.^%  solution  of  gelatin  in  order  to  prevent  hemorrhage  or  a  rapid 
renewal  of  the  exudate.  Sidisequeut  dribbling  of  the  exudate  into  the  intramuBcular 
tisHue  thron^'h  the  puncture  in  the  thoracic  wall  may  be  prevented  by  the  use  of 
a  finer  trotdiar. 

The  aniount  of  exudate  which  may  be  removed  by  one  pnuctnre  depends  upoa 
circnmstaiiees;  if  there  is  intense  dyspnea,  enough  should  be  withdrawn  to  reniove 
the  latter  (in  horses  20  to  41)  ciuarts).  In  caHen  where  the  amount  of  the  exudate 
la  moderate  and  where  there  is  no  imnietliate  danger  of  suffocation,  the  remo\*al 
of  4  to  5  quarts  in  large,  and  of  250  to  500  ec«  in  small  animals,  is  sufficient; 
larger  amounts  should  be  removed  at  one  time  only  if  repeated  punctures  have 
shown  that  additional  amounts  of  fluid  have  not  Wen  formed.  It  ii*  well  knowii 
that  horses  can  stand,  without  danidge,  the  feniovab  at  one  time,  of  3(1  to  40  or  50 
quarts  of  fluid;  however^  this  may  exceptionally  lead  to  the  death  of  the  animal, 
either  in  eonsequenf^e  of  paralysis  of  the  heart  (Trasliot,  authors*  observation) 
or  on  account  of  extensive  capillary  hemorrhage  (authors*  observation).  The^ 
circumstances,  as  w^ell  as  the  fact  that  withdrawn  fluid  may  reac cumulate  in  a 
flhort  time  and  so  weaken  the  patient  considerably,  let  it  appear  advisable  not  to 
withfiraw  very  large  amounts  of  llnid  at  oiw  time. 

Simple  puncture  is  Tiot  sufficient  in  purulent  or  ichorous 
pleurisy  and  it  is  usually  not  even  successftil  if  the  thoracic 
cavity  subsequently  is  irrigated  repeatedly  with  a  disinfecting 
solution  (boracic  acid  2-4%;  thjTuol,  0.1%;  acetate  of  lead, 
1-2% ) .  Bergeon  succeeded  in  a  coav  by  repeated  irrigations  with 
the  following  sokition :  tincture  of  iodine,  60.0,  iodide  of  potash, 
20.0,  boiled  water,  10,000  cc.  Ordinarily  the  only  procedure 
that  holds  out  any  pruniise  of  success  is  to  open  the  thoracic 
cavity,  and  the  resection  of  ribs,  followed  by  cleansing  of  the 
chest  cavity  (Cadeae,  Poinot  and  others). 

Literature.  Almy,  Bull.,  1901,  128,— Anbry,  Rev.  v^t.,  1905,  G29.— Barr. 
M-  HI.  W.,  11HI4,  982.— Ber^n^nn,  Hev.  \6t.,  1907,  50.1.— Du  vie  una  rt,  Rec,  lS4o,  721.— 
EisenmaDHp  Monh.,  1906^  XVII,  f>7.— Frohner,  ibid.,  1905,  XVI,  44. — Guittaxdj 
Pr.  v^t.,  1908,  1.— Immelmaim,  Pr,  Mt.,  1S83»  4n.^Kowalewsky,  Vet.  JhK,  l!X>6, 
158.~Lef^hre  ami  Guerin,  Bull,  1903,  145.— Li^naitx,  Ann.,  1903,  65. — Mathis, 
*r.  \6t,  l'^i>5.  39.— Moussu,  ]?e.\,  190(j,  153.— Poinot,  Eei\,  1901,  28.— Pr.  Mil.  Vh,, 
1899  190S.— Trasbot,  Diet.,  18S9,  XVII,  291  (Lit.).— Eec.  1892,  425.  (See  alwi 
literature  on  the  |>rimary  ilisea.'es.) 

2.    Dropsy  of  the  Thoracic  Cavity.    Hydrothorax, 

Hydi'othorax  oeeurs  as  a  part  of  the  eliiiieal  pictiire  of 
certain  organic  and  ^enoral  diseases  and  consists  in  the  collec- 
tion of  a  seront5  tlnid  in  the  thorax  without  inflammatory  changes 
in  the  pleura. 
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Etiology.  Hydrothorax  is  usually  caused  by  a  congestion 
in  the  vena  cava  and  its  branches.  It  is  therefore  observed  in 
chronic  diseases  of  the  lungs;  still  more  frequently  in  chronic 
oardiac  diseases  and  is  usually  associated  with  ascites,  hydro- 
j>ericardiuni  and  anasarca.  The  affection  is  similarly  developed 
in  compression  of  the  venous  trunks  (compare  compression  of 
the  heart  in  Vol.  I). 

A  small  amount  of  clear  fluid  due  to  cardiac  weakness  is  usually  found  in 
'^he  pleural  cavity  after  a  prolonged  agonal  state. 

Hydrothorax  in  other  cases  depends  upon  general  anemia, 
liydremia,  or  indirectly  upon  a  long-standing  exhausting  dis- 
ease (glanders,  renal  disease,  echinococcus,  carcinomatosis,  etc.). 
The  effect  of  substances  which  are  irritating  to  the  capillary 
^\^alls  may  play  a  role  in  some  cases. 

No  observations  have  been  made  in  veterinary  medicine  to  decide  whether 
<^oiif3festion  in  the  lymphatics,  particularly  in  the  thoracic  duct,  may  be  the  cause 
of  hydrothorax. 

Anatomical  Changes.  The  transudate  in  the  thoracic  cavity 
appears  light,  or  reddish  yellow,  perfectly  clear  or  slightly. 
turbid;  it  may  contain  very  fine  flocculi  of  fibrin,  occasionally 
also  numerous  red  blood  corpuscles.  It  contains  a  considerable 
amount  of  albumin ;  however,  the  amount  of  the  latter  and  the 
specific  gravity  are  less  than  that  of  the  blood  serum.  One 
Visually  sees  few  formed  elements  under  the  microscope 
<  desquamated,  swollen  epithelia,  a  few  lymph  corpuscles  and 
erythrocytes  and  some  cells  in  a  condition  of  fatty  degener- 
ation). The  lungs  are  compressed  in  proportion  to  the  amount 
of  the  transudate ;  the  pleuras  either  show  no  changes  at  all,  or 
are  somewhat  thickened  or  cloudy.  Congestion  is  usually 
XDresent. 

Symptoms.  Hydrothorax  usually  develops  uniformly  on 
>>oth  sides  and  the  signs  pointing  to  a  collection  of  fluid  in  the 
thoracic  cavity  (see  page  166)  are  found  bilaterally.  The  other 
signs,  especially  those  of  compression  of  the  lungs,  are  the 
^ame  as  in  serous  pleuritis;  they  develop,  however,  somewhat 
xnore  slowly,  without  fever  and  without  tenderness  of  the  tho- 
:racic  wall.  The  serous  fluid  easily  changes  its  place  and  the 
area  of  dullness  changes  \vit\i  changes  in  position  of  the  patient ; 
the  upper  boundary  always  remains  horizontal.  The  lower 
X>ortion8  of  the  thorax  appear  wider  in  the  presence  of  an  abun- 
<3ant  transudate  and  the  movement  of  the  ribs  also  requires  the 
action  of  the  accessory  respiratory  muscles. 

The  diagnosis  depends  upon  the  detection  of  the  primary 
disease,  the  presence  of  other  hydropic  conditions,  the  pro- 

Vol.  2-12. 


178 


CoUectiiJii  of  Air  iti  the  Pleural  Cavity. 


tracteil  and  variable  course  of  the  affection.  Exploratory  punc- 
ture fornislies  further  proof;  the  fluid  is  usually  only  slightly 
turbid,  the  specific  gravity  below  1016,  the  sediment  contains 
feAv  wliite  lilood  corpuscles,  Chaleur  and  Labasque  removed 
the  transudate  of  a  horse  suft'ering  from  compression  of  the 
vena  cava  due  to  a  melanotic  tumor,  and  found  black,  sand- 
like  masses  of  pigment. 

Treatment.  The  amelioration  or  aggravation  of  liydro- 
thorax  goes  hand  in  liaml  with  the  primary  disease  toward  which 
Uie  treatment  has  to  be  directed.  If  sulTocation  threatens,  punc- 
ture may  be  resorted  to.    It  may  afford  temporary  relief. 


3»    Collection  of  Air  in  the  Pleural  Cavity.    Pneumothorax, 

By  pneumothorax  in  the  limited  sense  of  the  term  is  meant 
a  patholotrieal  condition,  when  atmospheric  air  gets  between 
the  parietal  and  viscera!  layers  of  the  pleura  and  causes  col- 
lapse or  compression  of  the  lungs.  Those  rare  cases  must  also 
be  included  where  other  gases  get  into  the  pleural  cavity. 

Etiology.  Air  is  enaljled  to  enter  into  the  pleural  cavity 
in  consequence  of  penetrating  traumatic  injury  to  the  chest 
wall,  ou  account  of  the  negative  pressure  in  the  chest  cavity. 
The  lungs  then  collapse  in  consequence  of  their  elasticity. 
Pneumothorax  is  similarly  brought  about  when  a  foreign  body 
penetrates  into  the  diaphragm  from  the  omasimi;  so  that  the 
gases  in  the  latter  can  get  into  the  pleural  cavity.  Pneumothorax 
is  also  frequently  observed  in  consequence  of  disease  of  the  lungs. 
Injury  to  the  lungs  may  occur  in  penetrating  trauma  to  the 
thoracic  wall,  in  subcutaneous  fracture  of  the  ril>s,  or  through 
a  foreign  body  aspirated  into  the  air  passages.  The  possibility  of 
rupture  of  the  superficial  strata  of  the  lungs  also  exists  when 
the  air  in  the  lungs  is  suddenly  placed  under  high  pressure 
{couglij  violent  action  of  the  abdominal  walls,  drawing  of  hea^n^^ 
loads,  vomiting,  great  efforts,  continuous  bellowing,  falling, 
sudden  pressure  upon  the  thorax,  etc.),  Punilent  or  ichorous 
pulmonary  foci  communicating  with  l>ronchi,  occasionally  echi- 
nococcus  cysts  (Deupser,  Sperling)  may  break  into  the  pleural 
cavity.  Perforation  of  the  pharynx  may  in  very  rare  eases  lead 
to  pneumothorax. 

Pathogenesis.  The  amount  of  air  or  gas  wliich  enters 
depends  ujion  the  character  of  the  opening.  If  the  latter  is  not 
closed  (open  pneumothorax)  enough  air  enters  to  bring  about 
a  degree  of  collapse  of  the  lungs  which  is  seen  in  cadavers  after 
opening  of  the  thorax.  Later  on  the  air  left  in  the  lungs  is  also 
absorbed  and  the  latter  may  become  entirely  void  of  air.  If, 
however,  the  opening  is  of  such  type  that  it  will  open  during 
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inspiratiou  and  close  diiriiie:  expiration  (valvular  pneiuriotlio- 
rax),  thru  the  air  pumped  in  on  inspiration  will  rapidly  com- 
press the  lungs  and  expand  the  wall  of  the  tliorax.  If  the  opening 
closes  sooner  or  later  (elosed  piieumotliorax)  the  hings  will  also 
collapse  proportionately  to  the  amonnt  of  air  entered.  But  on 
account  of  the  elosnre  of  the  opening  they  will  not  become  com- 
pressed, the  air  is  uniformly  diir^trilmtod  aronml  the  external 
and  lower  portions  of  the  luiigs,  and  can  be  absorbed  later  on. 
With  the  air  streaming  in  through  the  wall  of  the  thorax 
or  from  the  air  passages  and  always  with  air  cnnnng  from 
neighboring  organs,  bacteria  get  into  the  pleural  cavity  and 
ma}^  lead  to  fibrinous,  more  usually  to  purulent,  pleuritis. 

Anatomical  Changes.    Air  does  not  stream  outward  or  in- 
ward in  open  pneumothorax  after  opening  of  the  thoracic  wall; 
it  streams  occasionally  into  the  chest  cavity  in  closed  pneumo' 
thorax  and  streams  out  with  a  hissing  sound  in  valve  pnenmo- 
thorax;  it  may  tiien  move  a  flame  held  before  the  opening. 
If  the  trachea  had  been  closed  air-tight  before  an  injury  to  the 
lung,  on  opening  the  chest  cavity,  one  can  easily  recognize  the 
oollapse  of  tlie  lungs  as  it  occurred  during  life.     We  also  usually 
find  the  sigjis  of  serofibrinous  (hydropneumothorax)  or  puru- 
lent pleuritis    (pyopneumothorax).     The  changes   are  nsually 
found  in  one,  rarely  in  both  pleural  cavities. 

Symptoms,  The  s>anptoms  of  pneumothorax  either  set  in 
suddenly  or  they  develop  very  gradually,  according  to  whether 
air  got  into  the  pleural  cavity  suddenly  or  gradually.  More  or 
less  intense  dyspnea  develops  in  consequence  of  the  displace- 
xneut  and  collapse  of  the  lung.  It  often  increases  gradually  and 
:may  lead  to  attacks  of  suiTocation  ami  to  a  fatal  termination, 
Avithin  one-half  to  one  day.  Rapid  deterioration  is  particu- 
larly seen  after  bilateral  pneumothorax  or  after  one  due  to  the 
T>reaking  through  of  an  ahscess  or  of  a  gangrenous  focns*  Slow 
ingress  of  air  in  other  cases  leads  to  nineh  less  violent  sjnnp- 
tonis;  these  may,  in  fact,  be  so  slight  that  they  are  overlooked 
and  the  pneumothorax  is  only  discovered  during  a  physical  ex- 
amination. 

The  shape  of  the  thorax  in  valvular  pneumothorax  may  be 
so  changed  that  the  diseased  half  is  more  prominent,  while  in 
filler  forms  the  healthy  side  or  both  halves  may  become  promi- 
lent.  Tenderness  on  pressure  upon  the  iidercostal  spaces  points 
to  pleuritis  or  to  fracture  of  the  ribs. 

In  valvular  pneumothorax,  the  percussion  sound  is  at\inpa- 
nitic,  loud,  and  possilily  somewhat  weakened,  in  consequence  of 
increased  tension  of  the  chest  wall.  In  open  pneumothorax,  the 
sound  may  be  tjmpanitic  in  all  species  of  domestic  animals,  in 
the  presence  of  a  sufficiently  large  opening  in  the  thorax  wall; 
if,  however,  pnenmotliorax  is  open  toward  the  air  passages  and 
if  the  opening  can  not  be  large,  a  tjmpanitic  soutrI  is  only  heard 
in  small  animals,  because  in  them  only  the  small  column  of  air 
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necessary  for  the  prodiiction  of  tyinpaiiitic  sound  will  be  p 
ent  iijuler  tliese  coTiciitioiis.  In  oi>eii  pneumothorax  one  eom- 
inooly  also  hears  the  noise  of  tlie  cracked  pot.  The  percussion 
sound  of  a  closed  pneumotliorax,  in  total  or  consideralile  ijul- 
mouary  collapse,  remains  atynipanitie  in  large  animals;  it  lie- 
comes,  however,  distinctly  tjinpanitie  in  small  animals,  and  also 
in  large  animals  if  conditions  have  brought  about  the  forma- 
tion of  a  small  column  of  air. 

One  usually  hears  a  metallic  sound  on  ordinary  percussion, 
frequently  only  on  auscultating  or  on  percussion  with  two  liard 
objects;  this  is,  as  a  rule,  audil>h>  over  the  whole  of  one-half  of 
the  thorax.  If  adhesions  have  pnnnuusly  been  fornu?d,  or  if 
rapid  closure  of  the  opening  has  permitted  the  entrance  of  only 
an  inconsiderable  anH)unt  of  air,  the  metallic  sountl  is  heard  over 
a  limited  area  only.  AVhen  there  is  an  open  comnionication  of 
the  pleural  cavity  with  the  air  passages,  one  hears  the  metallic 
soun*l,  even  at  a  distance,  in  smaller  animals  after  opening  tlieir 
mouth.  The  percussion  sound  of  the  chest  may,  posteriorly,  on 
the  affected  side  be  followed  up  to  the  costal  arch;  the  same 
occurs,  however,  on  the  healthy  side  in  consequence  of  a  com- 
pensatory distention  of  tbe  Inng  on  the  healthy  side. 

After  the  development  of  pleurisy  Avith  eiTusion,  one  can 
demonstrate  dullness  to  a  variable  extent  witli  an  upward  hori- 
zontal boundary  line;  liere  there  is  no  metallic  sound. 

Auscultation  demonstrates  conditions  which  vary  from  ease 
to  case.  Sometimes  one  hears  no  l>reathing  sounds  at  all  in  con- 
sequence of  intense  collapse  of  the  lungs;  as  a  rule,  however,  the 
breathing  sounds  penetrate  through  a  not  overly  thick  colunm 
of  air.  One  then  hears  bronclual,  possibly  amphoric  breath- 
ing; usually,  however,  only  a  metallic  sound.  If  there  is  fluid 
and  air  lietween  the  layers  of  the  pleura,  one  hears  metallic 
splashing  with  every  respiratory  movement,  which  becomes  still 
more  intense  in  sudden  njovements  or  in  shaking  of  the  animals. 
In  exceptional  cases,  one  sometimes  hears  dripping  sounds. 

The  heart  beat  is  not  felt  at  all  on  the  afTected  side,  or  only 
faintly;  the  heart  sounds  are  occasionally  accompanied  by  a  me- 
tallic note. 

Course  and  Prognosis-  Tlie  described  symptoms  usually 
last  only  a  short  time,  especially  if  pneiunothorax  follows  an 
already  existing  pneumonia  or  pleurisy;  however,  even  in  ani- 
mals which  were  previously  well,  pleurisy  usually  develops  soon 
and  brings  about  a  fatal  issue,  Pneumothorax  from  injury  or 
rupture  of  a  healthy  lung  ends  in  recovery  somewhat  more  fre- 
quently; one  due  to  penetrating  injury  of  the  thoracic  wall 
rarely,  i,  e.,  when  infection  of  the  pleura  has  not  occurred.  The 
air  is  absorbed  in  such  eases  after  closure  of  tlie  injury,  and  the 
lungs  again  expand. 

Diagnosis,  Characteristic  for  pneumothorax  is  tbe  metallic 
sound  present  over  a  large  portion  of  the  thorax  and  brought 
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out  by  percussion  and  auscultation.  When  lung  cavities  are 
present,  tympanitic  and  occasionally  also  metallic  sounds  are 
present  only  in  circumscribed  places,  and  they  are  usually  sur- 
rounded by  an  area  of  dullness.  Diaphragmatic  hernia  might 
give  rise  to  errors  in  diagnosis,  if  parts  of  the  stomach  or  loops 
of  intestines  have  prolapsed  into  the  thorax.  But  the  tympa- 
nitic or  metallic  sound  which  may  be  present  in  the  posterior 
and  inferior  portions  of  the  thorax  reaches  a  high  intensity ;  its 
pitch  varies  with  the  peristaltic  movements  and,  if  these  are 
arrested  on  account  of  incarceration,  the  symptoms  of  intestinal 
occlusion  are  present.  The  character  of  the  fluid  which  might 
be  present  can  only  be  ascertained  by  an  exploratory  puncture. 

Treatment.  In  closed  pneumothorax,  the  air  ought  to  be 
removed.  An  ordinary  trochar  is  not  well  adapted  for  this  pur- 
pose, because  more  air  might  be  let  in  by  it.  Therefore,  one  has 
to  use  a  trochar  with  a  stopcock  or,  still  better,  a  Dieulafoy 
aspiration  apparatus.  In  the  absence  of  such  devices,  a  simple 
trochar  or  hollow  needle  may  still  be  serviceable  if  one  attaches 
to  it  a  rubber  tube  with  a  clamp.  In  pneumothorax  which  opens 
outward  the  opening  must  first  be  closed. 

The  operation  recommended  for  purulent  pleurisy  might  be 
tried  in  purulent  pneumothorax. 

lateratnre.  Darrow,  Rec,  1902,  482.— Deupser,  B.  t.  W.,  1890,  321.— 
Dorsprung-Zelibo,  Vet.  Jhb.,  1902,  126. — Douville,  Rec,  1907,  693. — Fiebiger,  Z. 
f.  Tm.,  1902,  VI,  1.— Oheorghiardi,  Ann.,  1905,  153.— Marek,  Z.  f.  Tm.,  1905,  IX,  54.— 
^oussu,  Rec.,  1897,  81,  558.— Petit,  Rec.,  1902,  21.— Siedamgrotzky,  S.  B.,  1887,  71.— 
Sperling,  D.  t.  W.,  1898,  270. 


Hematothoraz.  The  presence  of  pure  blood  in  the  chest  cavity  is 
called  hematothorax,  in  the  limited  sense  of  the  word.  However,  those 
cases  are  frequently  included  where  a  serous  or  purulent  exudate  or 
transudate  are  more  strongly  stained  with  blood.  Such  hemorrhages 
Occur  after  intense  infections,  in  exhausting  diseases,  in  consequence  of 
rupture  of  vessels  in  the  thoracic  cavity  or  after  external  traumatic 
injuries. 

The  symptoms  simply  point  to  an  accumulation  of  fluid  in  the 
thorax.  The  detection  of  its  hemorrhagic  character  is  only  possible  by 
exploratory  puncture.  One  may,  in  addition,  observe  the  symptoms  of 
an  acute  anemia,  which  correspond  in  degree  with  the  amount  of  blood 
lost. 

The  treatment  depends  on  the  primary  disease  and  the  cause  of  the 
affection.     Small  amounts  of  blood  may  be  completely  absorbed. 


Diseases  of  the  Digestive  Organs 


Section  I. 


DISEASES    OF   THE    BUCCAL   CAVITY. 

1.    Catarrh  of  the  Buccal  Cavity.    Stomatitis  catarrhalis. 

( Stomatii is   Simplex,   Sto nfafitis    Erythematosa,    Ma uicafa rrh 

[German].) 

Etiology.  Catarrh  of  the  buccal  mucosa  may  occur  pri- 
marily after  injury  by  sharj)  parts  ol'  i>taiits,  by  poiutetl  foreign 
bodies,  such  as  fragments  of  bones,  nails,  etc.,  also  in  eonse- 
quenee  of  faulty  teeth,  improper  Ijridle  l)its,  by  rough  examina- 
tion of  tlie  mouth*  The  buccal  cavity  of  cattle  may  develop  a 
eatarrlial  or  even  an  ulcerative  inflannnation  after  penetration 
into  the  mucosa  of  licked  ni>  hairs  or  of  the  bearded  grains  of 
barley.     { Koiranski,) 

Sc^alding  by  hot  feed  (distillery  slo]>,  broth)  or  hot  medicinal 
applications  may  also  cause  inflammations. 

Cliemieal  irritants  may  likewise  be  the  causative  factors, 
particularly  such  as  are  applied  externally  as  medicines,  and 
may  accidentally  be  licked  up  by  tlie  animal  or  otherwise  come 
in  contact  with  the  mucosa  of  tlic  mouth.  It  sometimes  occurs 
that  animals  drink  of  solutions  of  carbolic  acid  or  corrosive  sub- 
limate, pi'epared  and  used  for  purposes  of  disinfection.  Occa- 
sionally internal  medicines,  wiien  used  in  too  strong  a  concentra- 
tion, may  exert  a  caustic  effect,  an*!  this  is  frecpicntly  the  case 
with  tartar  emetic.  Some  medicines,  like  mercury,  iodine  or 
lead,  may  ])roduce  a  catarrhal  alTection  of  tlie  nninth  after  long- 
continued  internal  use.  This  condition  may  also  be  produced 
by  strongly  fermenting  distillery  slop,  or  other  fermenting  food 
materials.  The  milk  of  animals  sulTcring  from  diseases  of  the 
ud<lei\  from  foot-and-mouth  disease,  or  from  variola,  produces 
inflammation  in  the  mouth  of  the  sucking  young.  Further  causes 
of  catarrhal  inflannnations  are  the  poisons  contained  in  such 
plants  as  spurge,  hemlock,  mustard,  ranunculacea^,  etc.,  occa- 
sionally also  Swedisb  clover  and  fresh,  insufficiently  di'ied  hay. 
Catarrhal  inflammation  of  the  mucous  membrane  of  the  month 
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of  dogs  has  repeatedly  be«?ii  seen  when  these  animals  have  been 
running  around  in  iields  abounding  with  stinging  nettles.  The 
hairs  of  the  latter  get  into  the  month  on  inspiration  and  pene- 
trate the  mneons  membrane.     (Rohr.) 

Feed  infected  with  varion^  fungi  is  believed  to  be  partic- 
ularly prone  to  eaui^e  intlanuuatiou.  lloweverj  the  experiments 
of  V,  Tubenf  iiave  failed  to  tienioustrate  tlie  correctness  of  this 
claim.  (FiiUlings,  Landw.   Zeitung,  1904,  407.) 

Feoil  plants  are  subject  to  iBfection  with  the  following  nist  aii<]  other  fungi; 
the  rape  <lestToyer  ( Poiy4e«Jiiiin  exitiosuw)^  t.lie  fuji^rus  of  Swedish  clover  (Uroniyces 
Oecultus),  the  rust  of  uraiti  (PueHTiia  gramiiiis),  the  runt  of  reed  (Pucciiiia 
arutiflitiacea,  eK«o  mihtew  (Eryt^ipbe  fomnminf*)  ami  Tilletia  caries. 

Caterpillars  or  the  hairs  of  caterpillars  mixed  with  feed 
Cause  inflammation  both  in  consequence  of  traumatic  injury 
and  also  on  account  of  the  presence  of  acrid  poisons;  injurions 
ciatorpillars  are  especially  Bonibyx  processionalis  and  Por- 
tfiesia  chrysorrhcea^  Similar  effects  are  produced  liy  plant 
lice  wlien  present  in  large  numbers;  mites  (Acarus  fariuEe?) 
are  likewise  said  to  produce  such  inflammatory  processes. 

Secondary  catarrh  of  the  buccal  mucosa  starting  from  the 
g^nis  or  their  neighborhood  may  be  due  to  the  eruption  or 
eliaii^e  of  the  teeth  (gingivitis,  oulitis). 

Catarrh  is  frequently  seen  in  the  course  of  infectious  and 
intestinal  diseases,  in  which  decomposition  products  of  the  sa- 
liva and  the  desquamated  epithelia  accumulatiujc;  in  tlae  buccal 
cavitj'  undotd)ted!y  play  an  important  role.  Catarrh  of  the 
l>ueeal  mucosa  is  also  conmion  in  inflammatory  conditions  of  the 
neighboring  organs  (pharynx^  larynx,  salivary  glands).  A  nni- 
ecus  nienihrane,  del*ilitated  by  general  uutritivi*  disturbances, 
rachitis,  anemia,  marasmus,  becomes  predisposed  to  the  devel- 
opiuent  of  catarrlial  affections.  This  is  also,  partially  at  least, 
the  reason  why  disease  of  tlie  mucosa  of  the  moutli  is  seen  occa- 
sionally  in  dogs  during  gastro-intestinal  inflammations  or 
sepsis. 

Finally,  stomatitis  ot^curs  during  the  prodromal  stage  of 
specilic  infectious  diseases  (foot-aud-moutli  disease,  infectious 
pustular  stomatitis  of  horses,  variola,  rinderpest,  malignant 
ciatarrhai  fevers,  scorl>utus,  diphtheria,  etc.). 

Symptoms.  In  acute  stomatitis,  an  increase*!  sensibility  of 
the  mucosa  of  the  niouth  is  oiiservet],  and  this  causes 
the  animal  to  take  and  chew  its  food  in  a  more  care- 
ful, deliberate  nuiuner,  Thirst  is  generally  increased. 
C>n  examination,  the  mucous  mendnane  exhibits  an  in- 
crease of  temperature  and  congestion;  the  increased  red- 
ness may  be  uniform  or  in  patches;  tenacious  nmcus  is 
present  Sometimes  there  is  some  swelling,  and  in  horses  it 
is  aften  considerable  on  the  hard  palate  (frog  on  bard  i>alate). 
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This  is  due  to  a  marked  byperoiuia  caused  by  compression  of 
the  venous  plexus.  Soiijetuiies  the  toiiiirue  shows  edematous 
swelHng  with  transverse  furrows  or  dental  inipressious,  Oeca- 
sioimlly,  tiie  exeretory  duets  of  the  inueous  glands  beeonie  oc- 
cluded, and  then  small  gra^dsh  nodules  (stomatitis  follicularis) 
are  seen  here  and  there,  partieulaiiy  on  the  internal  surfaces  of 
the  lips.  These  may  exceptionaliy  fonn  snnxll,  shallow  tdcera- 
tions,  which  generally  heal  prauiptly ;  however,  larger  uleers  are 
sometimes  found  and  such  may  also  appear  on  tlie  skin  in  the 
neighborhood  of  the  lips  and  the  nose;  tlie  l^Tuphatic  glands  and 
tlieir  vessels  may  also  become  swollen  (Kolinbauser).  Vegeta- 
ble barbs  which  penetrate  the  mucosa  also  occasionally  lead  to 
the  formation  of  small  ulcers,  up  to  pea  size;  the  vegetable  parts 
which  have  caused  the  ulceration  may  generally  be  seen  at  their 
base  (Koiranski).  In  certain  cases  of  stomatitis,  an  edematous 
sweihng  of  the  lips  and  cheeks,  also  a  catarrhal  inflammation  of 
the  nasal  mucosa,  may  be  ol)served. 

The  saliva  is  increased,  salivation  occurs,  and  a  foamy  fluid 
\rith  large  air  bubl>les  adheres  to  the  lips.  Owing  to  tlie  de- 
composition of  the  saliva  and  of  the  <lesquamated  epitlielia,  a 
sweetish  disagreeatde  smell  becomes  manifest  (foetor  ex  ore)* 

The  loosened  epithelia,  which  are  found  on  the  surface  of 
the  tongue  mixed  with  particles  of  food,  form  a  liglit  or  dark 
grayish,  oeeasionally  greenish  or  brown  cracked  layer,  which 
in  carnivora  hides  the  red  flesh  color  of  the  adjacent  muscular 
layer* 

In  cattle  and  in  cats,  the  epithelial  covering  of  the  filiform 
papilla*,  which  is  even  normally  well  developed,  proliferates  a 
gooil  deal  and  the  upper  surface  of  the  tongue  lieeomes  markedly 
w^hite,  or  yellowish  and  rough.  A  similar,  though  generally  less 
nmrked,  deposit  may  also  he  seen  in  other  parts  of  the  buccal 
cavity,  such  as  the  gimis,  the  internal  surface  of  the  cheeks,  the 
corners  of  the  lips. 

In  fowls,  the  comparatively  thick  epithelial  layer  becomes 
dry  and  opaqiu?  and  forms  a  pseudomeniljranous  covering  (pelli- 
cula lingna\  pituitas). 

Chronic  stomatitis  rarely  leads  to  disturbances  of  the  gen- 
eral health,  which  are  then  similar  to  those  of  the  acute  fonu, 
but  usuallv  milder. 


Course.  Prinuiry  stomatitis  always  takes  a  favorable 
course.  After  the  swelling  and  tlie  hyperemia  subside,  the  ul- 
cerations which  may  have  been  formed,  heal  with  the  develop- 
ment of  a  new  epithelial  covering.  Stomatitis  follicularis  like- 
wise ends  in  recovery  in  one  to  two  \veeks,  even  if  neigldjoring 
cutaneous  parts  are  involved,  although  scars  may  remain  if  the 
ulceration  has  been  deep.  The  course  of  secondnry  stomatitis 
depends  upon  the  nature  of  the  underlying  disease* 
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Most  veterinary  authorities  deseribe  this  disease  under  the  name  of 
stomatitis  aphtlxosa.  The  authors  believe  that  this  is  not  qiiitp  correct 
because  it  is  iiiadinissilde  to  desiguate  vesicles  as  aphtha.  The  latter 
term  more  properly  desigrnates  pseudoineinhranes  of  th*^  hiiecal  mucosa 
(see  page  188 >.  In  distinofuisbing  this  afTection  from  i'oot-and-inoutb 
disease  ( aphtha*  epizooticie)  it  is  frcfjuently  designated  as  aphtha? 
sporadical 

Occurrence,  The  disease  has,  so  far,  been  observed  only  in 
horses  anrl  cattle.  It  srenerally  occurs  sporadically  {Guittard, 
Iwersen,  ^"ontobel,  Pr,  Mih  Vb/)>  Imt  amonf^  horses  also  en- 
zootically  (Dieekerhoff,  Bochberfsr)  or  even  epizootically 
(Thoilor).  Ei)izootics  of  the  disease  have  been  observed  par- 
ticularly in  South  Africa, 

Etiology.  Pasturing  in  rape  stuhhle  fields  or  interesting 
much  Swedish  clover  have  frequently  been  held  to  be  the  cause 
of  the  disease,  which  was  then  believed  to  be  due  to  mycotic  in* 
vasion  {I'olydesmus  exitiosus,  Uromyces  occultus).  (See  also 
Clover  disease.) 

Michael  is  observed  three  cases  where  the  disease  came  on  simul- 
taneously with  an  exanthematous  eruption  near  the  feet  after  feedinjBf  on 
potatoes  wbich  bad  already  germinated.  Boehherg  saw  five  horses  of 
'one  owner  afl'ef^ted  after  they  !iad  received  mouldy  and  partly  dusty 
feed.  Dieekerhotf  saw  50  horses  out  of  100  of  the  Trakebn  Stud 
become  sick  successively,  and  therefore  believed  that  the  disease  was 
infectious  and  that  it  found  its  portnl  of  entrance  through  a  lesion  of 
the  buccal  nuieosa.  However,  since  Dieckt^rhoff 's  and  also  Boehberg^g 
inoculation  experiments  were  not  successful,  t\wy  deny  the  infectious 
nature  of  the  disease.  Still,  Tbeiler  saw  in  South  Africa  an  infectious 
vesieiilar  eruption  of  the  buccal  mucosa  of  horses  ('*Blauwtoug''  the 
blue-tongue  of  the  Boers)  which  could  be  transtV^rred  by  inoculation, 
but  which  does  not  spread  rapidly  by  natural  infection. 

Syuiptonis,  In  horses  the  buec^ai  mucosa  hecofues  reddened, 
sensitive  and  hot  and  there  may  occur  a  slight  elevation  of  tem- 
perature, at  the  same  time  vesicles  appear  of  the  size  of  a  millet 
seed,  lentil  or  bean,  filled  with  a  clear  watery  or  yellowish  serous 
fluid,  thin-walled,  flattened  or  even  umbilieated.  These  vesicles 
are  seen  on  tlie  inner  surfaces  of  the  lips,  on  either  side  of  the 
lingual  ligament,  on  the  gums  Itetween  the  teeth,  in  the  neigh- 
borhood of  the  angles  of  the  mouth,  on  the  lips  and  on  the  sides 
of  the  tongue.  The  vesicles  burst  in  three  to  four  days,  leav- 
ing superficial  erosions  whi(*h  remain  partly  covered  for  some 
time  by  the  whitisli  fragnients  of  the  torn  wall  of  the  vesicle. 
Adjoining  ei'osions  may  become  confluent  and  form  irregular 
defects  in  the  epithelial  covering.  Vesicular  stomatitis  occur- 
ring in  Soutli  Africa  at  this  stage  exhibits  a  dirty  bluish  dis- 
colored tongue  (hence  the  name  of  the  disease).  The  intensely 
red  base  of  the  erosions  soon  fills  up  and  a  new  epithelial  cover- 
ing is  formed  in  five  to  six  days,  when  all  traces  of  inflamma- 
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Aphtha*  in  veteriuary  mt^dieiiie  designate  vesicles  of  the  Iniefal 
mucosa  which  are  generally  Hlhd  with  a  serous  tiuid,  while  in  human 
medicine,  according  to  the  histologic  investigations  of  Fiohn,  Sehcch  and 
Fraenkel,  aplithte  are  psendoniemhrMnes  formed  hy  desiiuaniated  fibrin, 
below  which  the  tissues  are  comparatively  intaet.  For  the  sake  of 
clearness  and  from  coni]>arative  pathologic  eonsidenitions  this  term  which 
is  generally  used  in  human  medicine  is  retained,  thongb  histologic  studies 
on  the  part  of  veterinarians  have  not  come  to  the  knowledge  of  the  authors. 


Out  of  a  large  group  of  diseases  evidently  quite  varialile  as 
to  tiieir  etiolog>%  only  two  groups  will  be  deaeriljed  in  detail  in 
the  following  chapters. 


(a)     Aphtlioiis  Inflammation  of  tlie  Mouth  of  the  Young. 


i 


(Soealled  MaulsehwQemmchen,  Kahn,  or  Soor  der  Saeuglinge 

[Oernian] ;  Hiomatite  nlerreHse  des  agneaux  et 

des  cJwrreanx  [Frencb].) 

This  contagious  disease  of  sucklings  is  characterized  by  the 
developnuMit  of  psoudoniembranous  deposits  which  are,  at  first, 
whitish,  later  grayish  or  grayish  yellow,  on  a  more  or  less  in- 
flamed buccal  nnieosa. 

Occurrenee.  The  disease  usually  occurs  in  the  form  of  an 
epizootic.  Lambs  are  most  frequently  affected^  more  rarely 
kittens,  also  sucking  calves  and  foals.  The  animals  generally 
sicken  during  lactation,  moi'c  rarely  directly  after  \veauing  and 
wiien  being  fed  with  flour  pastes. 

Koenig  (1855)  aTid  Bpinola  (1S58)  mention  affections  under  the  name  of 
FC'orbiitns  of  lambs  (Clips)  or  of  jiymptomatic  a[)hthoxw  iHsoase  of  Iambs  which 
probably  iielong  to  this  proup*  The  same  ia  true  of  tiie  flisf*aso  calb^rl  croopnus 
stomatitiH  of  mickinj,'  foaJ»  (Hartmaim)  and  of  the  iileerative  stomatitis  of  lambs. 

Etiology.  The  epizootic  character  of  the  disease  snggested 
its  infectious  nature,  and  indeed  Delafoud  succeeded  in  trans- 
ferriug  it  artificially.  From  the  pseudomemlniines  and  from 
tlie  internal  organ;?  of  sick  animals,  Besnoit  isoUited  large  Gram- 
positive  cocci,  arranged  in  gronps  of  two  or  in  chains  of  four; 
cultures  of  these,  when  inocidated,  produced  the  disease  in 
lamhs  and  kittens.  Whether  the  pseudomembranes  are  pri- 
marily due  to  the  bacillus  necrophorus,  the  disease  therefore 
representing  a  true  necrohacillosis  as  indicated  by  M older, 
has  not  been  proven.  However,  in  its  severest  form  the  dis- 
ease is  very  similar  to  n(M*rubaciIlosis  of  the  buccal  mucosa 
(infection  with  b.  necrophorus). 

Ziirn  claims  that  the  diB^ase  is  due  to  obliuin  albieanfi.  In  eonsequenro  of 
ibis  assert  ion  the  ili»eai-e  ban  ^eriprally  been  <'alled  "Soor*'  { '  *  MaiilKrbwaemm*^lieii. '  * 
Kahn),  though  the  soor  or  thrush  mould  has  never  been  identified  definitely  in  thii 
disease. 
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Diagfnosis.  Tlie  wliito  or  yellowish  spots  wliicli  are  formed 
together  willi  tlie  symptoms  of  stoinatiti8  and  the  vesieles  on 
the  margins  of  the  lips  furnish  a  very  characteristic  picture. 
The  presence  of  vesicles  on  the  margins  of  the  Jips,  the  inflam- 
matory halo  around  the  lips,  and  the  shallow  ulcerations  dis- 
tinguish the  disease  from  thrush  (Soor),  while  the  absence  of 
vesicles  on  the  mucosa  differentiates  it  from  vesicular  stom- 
atitis. In  severe  cases  of  aphthous  stomatitis,  ulcerative  stom- 
atitis may  be  thought  of;  but  as  such  severe  cases  usually  occur 


side  by  side  with  mi  id  cases, 
can  readily  be  recognized. 


the  true  nature  of  the  disease 


Treatment.  In  consideration  of  the  very  contagious  char- 
acter of  the  disease,  healthy  young  animals  and  their  mothers 
must  be  separated  from  the  sick  lambs.  The  healthy  animals 
should  In*  kejit  under  ottservation  and  all  new  cases  of  infection 
are  to  l*e  sejiarated  promptly.  The  pens  must  l»e  subjected  to  a 
thorough  cleaning  and  disinfection.  Since  the  sick  animals  can, 
in  consequence  of  the  painful  character  of  the  disease,  not  easily 
suck  or  not  at  all,  they  slionld  be  fed  with  milk  obtained  from 
their  mothers  bj^  milking;  or  if  they  are  old  enough  to  be  weaned 
they  may  receive  some  other  suitable  liquid  food. 

The  local  treatnjent  consists  in  frequent  washing  of  the 
mouth  with  disinfectant  fluid,  for  instance,  4%  boraeie  acid 
solution,  3-4%  solution  of  chlorate  of  potash,  1-2%  sohition  of 
sulphate  of  copper.  These  solutions  should  l>e  introduced  into 
the  liuccal  cavity  with  a  syringe  or  an  irrigator. 

Ltterattue.  Besnoit,  Rov.  v^t.,  lOUl,  2L^.— Frarikel,  V.  A,,  1S88,  CXI II, 
4ft4.— Gips,  A.  t  TK  l««''>t  XI,  2<>6;  T.  R,,  1S8«,  209.— Ilartmann,  5.  Vj.,  1880, 
LIII,  5.— Kotiig,  Pr.  Mt,  1855,  56-]()9;  1872-73,  126.— ZUrn,  Pfl.  Pkrasiten, 
1874,   1883. 


(b)     Infectious  Papulous  Inflammation  of  the  Mouth  of  Cattle. 

Stomatitis  papulosa. 

{Gufartifje  Maiilseuche  [German]    [Ostertag  &  Bugge]  ;  Stom- 
atitis folllcularis  [Hess]  ;  Stonuiiiiis  paplUaris  [Degive].) 

Contagions  papulous  inflannnation  of  the  montli  of  cattle 
is  an  acute  specific  disease  caused  by  an  ultramieroscopic  micro- 
organism; it  is  afebrile  and  is  characterized  by  the  appearance 
of  flat  papules  on  the  buccal  mucosa  and  often  also  on  the 
muzzle. 

Since  the  papules  on  the  buccal  mucosa  have  a  certain  similarity 
in  their  structure  with  the  aphthie  of  man,  it  is  proper  to  eonsider  the 
disease  in  this  place. 

Historical.  The  etioloory  of  th^^  disease  whicli  tiiade  its  appearance, 
epizootieally,  anion^  Bavarian  steers  in  the  stockyards  of  Berlin  (Tiarks) 
has  been  cleared  up  by  Outertag  &  Bugfge  (1905),  who  also  showed  that 
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It  was  identical  with  a  disease  d<>seribed  by  Hess  in  1899,  under  the  name 
stomatitis  foJlieiilaris,  ami  by  iJegive  (1884}  as  stoiuatitis  papilbiri.s. 
The  sporadic  aphlhoiLS  disease  of  I)epi>e  (1891))  and  the  iiiiVt'tious 
stomatitis  seen  by  Ilaag  (1907)  in  Bavaria  likewise  appear  to  l)e  iden* 
tieal  with  thi>s  disease.  According  to  Tiarks  (1904),  it  is  eominon  in 
the  Prussian  provinces  of  Posonia  and  East  Prussia.  Finally,  some  of 
the  diseases  called  pseudo  foot-and-niouth  disease  of  cattle  {q.  v.}^  prob- 
ably are  also  identical  with  this  atTeetion. 

Etiology*  The  rause  of  the  ilisease  is  an  nltraniicroaeopic 
microorgauism  which  is  found  in  the  pathologic  lesions  and  in 
the  blood  of  the  sick  animals* 

Pathogenicity.  When  particles  of  the  patholo^eally 
ohanged  mucosa  are  inoeuhited  into  the  buccal  nincosa  of 
laealtby  cattle,  they  produce  the  disease  in  its  tyiucal  form;  it 
<^an  also  be  produced  by  siiheutaneons  and  intravenous  injec* 
tions  of  the  blood  of  sick  animals.  Filtered  blood  serum  also 
oaiised  the  disease  in  the  experimental  animal  in  one  case,  imt 
it  was  not  effective  in  subsequent  transfer  experiments,  although 
tlie  defibrinated  Idood  of  the  same  animal  remained  virulent. 
If  the  pathologic  products  are  transferred  to  the  nasal,  ocular 
or  vaginal  nuieosa,  the  disease  is  not  producerb  Spontaneous 
transmission  to  healthy  calves  has  also  been  ol)sor\^e(b  Younger 
o^iiinials  are  more  susceptible  than  older  ones. 

How  natural  infection  is  prodnced  has  nat  yet  been  shown. 
Tbe  experiments  of  Ostertag  &  Bugge  mnke  it  possilde  to  be- 
lieve in  an  inoculation  with  the  food  tiirough  injuries  in  the 
l>uccal  mucosa. 

Pathogenesis.     The   blood  vessels  are  dilated   in  circiim- 
S<*rihed  places  of  the  bnccal  mucosa;  this  is  followed  by  migra- 
tion of  leucocytes  into  the  l>inph  spaces  in  the  neighborhood 
of  the  blood  vessels  of  the  snperficial  layers  of  the  mucosa,  and 
Ijkctweon  the  epithelial  cells  of  the  sti^atutn  germinativnm ;  in 
c^oii sequence  of  this,  tlie  epithelial  covering  and  the  papilla^  of 
tlie  mucosa  become  thickenerb     In  the  meantime  the  epithelial 
oells  become  vacuolated;  this  vacuolation  increases  tovvanl  the 
surface  and  a  desquamation  of  epithelia  occurs,  so  that  the 
1>apillie  remain  covered  only  by  the  deepest  epithelial  layers, 
\n  the  further  course  of  the  process,  the  epitltelia  covering  tlie 
elongated  papilhT  proliferate  and  form  a  mnv  eovering.     If  the 
upper  portion  of  the  papilla*  has  heen  destroyed,  tlie  latter  suf- 
fer a  diminution  in  size. 

Symptoms.  The  incut>ation  stage  after  artificial  infection 
lasts  an  average  of  two  weeks,  although  transitory,  but  not 
characteristic,  s\Tnptoms  may  sometimes  appear  after  seven  to 
(fight  days.  Flat  nodules  of  from  millet  seed  to  ientil  size  ap- 
pear on  the  internal  surfaces  and  on  the  margins  of  the  lips, 


I 


v.r: 


InfeeVumfi  r'apulous  lullamiimtjun  of  the  Mtiutli  at  t'allle* 


also  tm  the  hard  puhite,  ]>artifnilarly  on  its  sharp  iiiars^in,  at  the 
CDriiei's  of  the  moiittij  and  on  tht*  iid'erior  surfaci*  of  th<»  tongue, 
01)  tlie  interna]  surface  of  tlie  cheeks^  and  also  exeei>tionally  on 
the  soft  palate,  Tliese  no<lides  may  heeonio  confluent  in  the 
further  course  of  devehipinent  and  form  hir^er  patches.  Siiii- 
ihir  nodules  often  are  formed  in  the  inte^nunent  of  the  muzzle. 
The  iiothiles  and  tlie  area  surrounding^  them  at  first  appear  in- 
tensely reddened,  later  on  they  assume  a  yellowish-gray  color 
and  are  then  surrounded  by  a  reft  area.  They  are  finiily  con- 
nected with  the  underlyitiji]^  surface  and  cannot  be  renn^ved 
easily,  whether  as  iisendumemliranes  or  otherwise.  In  the  fur- 
ther course  the  epithelial  covering  descpiauiates  without  the 
preiin)inary  formation  of  vesicles  and  central  circular  depres- 
sions are  formed,  with  a  granular,  frefiuently  excavated,  base, 
which  may  either  show  an  intensely  red  or  ?i  blackish  color,  de- 
pen*  ling  upon  the  pale  red  or  the  grayisli-Uhiek  color  of  the 
mucosa  of  the  sick  animal.  While  the  erosion  grows  to  the 
size  of  a  bean  or  even  to  that  of  a  silver  dollar,  the  base  be* 
comes  yellnwislt.  After  eiglit  days  the  erosions  are  closed  by 
a  new  epithelial  covering,  but  the  healed  spots  may  be  recog- 
nized for  as  long  as  one  month  by  their  intensely  red  color  and 
their  roughened  surface.  Recurrences  occur  frequently  and 
repeatedly,  so  that  the  course  of  the  disease  may  extend  over 
months;  liowever,  it  always  ends  in  recovery.  Other  s>inp- 
tonis  are  usually  absent,  although  in  more  severe  cases  there 
may  he  a  formation  of  crusts  on  the  skin,  general  emaciation, 
and  a  bad  smell  from  the  niouth. 


Lif'Tiaiis  notipp*!  in  a  cow  salivation,  prating'  of  teoth  anr^  (liarrWa  in  a<ltlition 
to  the  HymptoniR  above  flef;eri1>e<i.  Postmortem  examination  showed  orosioiiH  and 
loss  of  BulistancG  along  the  wbole  jjastro-intesHnal  trart  similar  to  thoso  in  the 
mouth.  Artifii  ial  inornlatinn  was  not  siii'r^essful  in  eontrailisti notion  to  what  occurs 
in  eonta^iotis  papnlona  inllannuation.  Hesg  mentions  thp  oocnrronce  of  vi?ry  Bmall 
vesirles  in  the  tvntor  of  nodules  which  burst  Boon  and  attain  tho  siie  of  a  millet 
seed  to  that  of  a  pea. 


Diagnosis,  Thi^  presence  of  the  peculiar  flat,  noduledike 
formations  on  tlie  buccal  mucosa,  and  occasionally  on  tlie  oiuz- 
zle,  without  disturliance  of  tin?  ^GTCncral  health  ami  without  in- 
volvement of  the  feet,  tlie  slight  exteusion  of  the  lesions,  their 
catcn-out  ap|>carance,  with  only  superficial  loss  of  suV»stanee 
sufficiently  characterize  the  disease.  It  may  be  distin,£ruisbed 
from  vesicular  stomatitis  by  the  absence  of  vesicles  in  tlie  mouth, 
and  by  the  presence  of  the  characteristic  nodules  in  the  neigh- 
borhood of  the  existing  erosions;  besides  there  is  increased  se- 
cretion of  saliva  in  vesieuhir  stomatitis.  The  same  differential 
features  also  distinguish  the  affection  from  foof-and-rnoutli  <]is- 
ease  in  whicli  large  vesicles  are  often  seen  on  the  back  of  the 
tongue  or  on  the  feet.  In  aphthous  stomatitis  of  sucklings, 
pseudomembranous  deposits  are  developed  on  the  usually  red- 
dened tongue  and  the  disease  aflfects  only  sucklings  and  young 
animals  whicli  have  just  been  weaned. 


Other  Diseases  Similar  to  Stomatitis. 
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Treatment.  This  is  isimilar  to  tliat  eiiifjloyed  in  vosiciilar 
stoniatitis.  Citiisidering'  the  eoota^^ious  nature  of  the  ilisease, 
sick  animals  shoiihl  lie  separated  from  the  healthy  ones. 

Literature.  De^ivt?,  Ann.,  1884,  309,— Deppp,  A.  f.  Tk.,  ima,  XXV,  im.^ 
Hanfif,  W,  f,  Tk.,  IfMlT,  906.— TIoj^j*,  Kod^^t.  Bctu.,  IHm,  3«2.— OHttrtaK^  ^  Buj^^e, 
Z.  t  Iiifkr.,  if*n5,  I,  3,— Tiarki^,  Pr.  Vb.,  1904,  II,  72.  (Compare  also  the  literature 
on  Pseu*lo5tomatitjs;  PBeutloiriaulseucbe.} 


Other    Diseases    Similar    to    Stomatitis.     Agide    from    aphthoim 

itomatitis  of  siickiiug^s  nod  from  contagions  papulous  stomatitis,  diseases 

have  been  ol)served  in  cattle  and  exceptionahy  in  slieep  wliich,  on  the 

hasia  of  pathologie-anatonheal  changes,  are  ht»st  classified  with  aphthous 

stomatitis.     Anionp:  them  are  to  he  mentioned  the  following:     sporadic 

Rtornatitis        (Maul- 

fitniche,    Utz)»   aflfec- 

tions  similar  to  foot- 

aiHl- month      disease 

(Bang,  Stribolt,  An- 

drrsen,  Kern),  pseii- 

</o  mouth-disease  or 

jstnnmtitis       erosiva 

'Cf^useh),   thrush   of 

c»#i^1tle  (Hajnal),  epi- 

^sootic    inflammation 

£^f      the     month     of 

jsfri^ep        (Vigadi), 

^f:4:>iuatitis      ulcerosa 

jxB,        cattle     ( Bedel  )^ 

j>  ^    eudo    foot-and- 

Tii^^^^th  disease  (Kan- 

f  o  w^<:>wie2 ) ,  stomatitis 

ni3-^  '•^^otica     ( Mohler ) , 

std^  M^iiatitis       pseudo- 

ap^^i^thosa   (Cadeae)* 

_       €{>neerning  their 

«tai.  eulogy,    these    af- 

^^<^^  ^ions  may  be  di- 

vici^d    into*     three 

K^'^z^^ps.      The    first 

^J^^^^^p     comprises 

^^f?^_     contagious  and 

^  ^  ^  c»h      conse<iuentl 


rstudo^Afihthoits  Inflammation  in  Cattle 
(A weirding  to  Kern). 


^       ^,.,      ^„„„.,|uently      must      be      due     to      an     infectious     agency, 

m    *^i<'h  in  part  of  these  eases  may  he  the  bacillus  neerophorus  (see  Neero- 

1^^^  ill(>sis).     In  the   affections  of  the  second  group    (Utz,    Bruennner, 

^»^^^^,  Stribolt,  Andersen,  Kantorowicz)   injurious  food  appears  to  be 

^^    exciting  cause*     The  appearance  of  such  diseases  has  followed  upon 

^^^^^iag  with  green  cbver.     They  are  not  contagious.     In  the  other  uon- 

^t^tagioua  diseases  of  this  kind,  nothing  positive  is  known  as  to  their 

*^*^'^^^Se.     Puseh  believes  that  they  niay  be  due  to  some  noxious  agent  which 

/^^'-Oities  a  disease  pro<hicer  only  when  the  resistance  of  the  organism  has 

"•^ti  lowered  by  overexertion  (as  in  railroad  transit),  irregular  care  or 

Vol  UAZ. 
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Other  Dkeases  Similar  to  Stomatitis. 


sudden  change  in  feed.     Fungi  and  moulds  have  heen  actnised  as  the 
ejHisative  fjjelorK,  Imt  notliin^  huH  lii-cn  proven  in  Ifiis  rrspret. 

It  is  not  iin|fOsslliJe  that  some  of  tht*  forum  hc*re  euumerated  belong  to  tlie 
contagious  pa[Hilous  forrii  of  gtoiimtitiw   t^aoe  page  lf>0). 

As  to  the  clinical  picture,  the  aphthoiislike  diReases  may,  for  con- 
venience sake,  lie  diviiltnl  into  two  groups.  In  one  group  the  buccal 
nuK'osa  only  or  possihly  also  the  integument  of  the  muzzle  is  involved. 
The  mucosa  of  the  hard  palate,  the  gums,  more  rarely  the  sides  and  the 
tip  of  the  tongue,  the  inner  surface  of  the  lips  and  of  the  cheeks,  present 
grayish-white  to  grayish-hrown  pseudomemhranous  deposits  on  a  more 
or  less  reihleULHl  surface,  or  in  other  cases,  round,  intensely  red  erosions 
up  to  the  size  of  a  silver  (juarter,  the  Imse  of  which  is  partly  covered  with 
a  grayish-retl,  or  yellowish,  thin,  flaky  or  thieker  deposit.  In  some 
cases  one  also  sees  numerous  pinhead  hemorrhages  in  the  papilla*  of  the 
mucosa.  In  some  animals  the  muzzle  shows  lenticular  promiocnees  and 
erosions  of  the  epithelial  covering  (Fig.  30).  Only  exceptionally  does 
the  disease  assume  a  fehrile  course  and  lead  to  salivation  and  disturb- 
ances in  the  ingestion  of  food. 

The  clinical  picture  of  the  second  group  is  characterized  Iry  the 
simultaneous  affection  of  the  huccal  mucosa,  of  the  integument  of  the 
muzzle,  of  the  integument  of  tlie  extreunties,  and  of  the  udder.  With  an 
elevation  of  temperature,  tlie  appetite  is  diminished  or  entindy  lacking. 
Profuse  salivation  appears  and  smacking  noises  are  heard  just  as  in 
foot-and-mouth  disease.  The  mucosa  of  the  mouth  is  intensely  reddened 
and  covered  witii  corrugated,  diffuse,  pseudomendrranous  deposits,  espe- 
cially on  the  hard  palate,  tlie  gums,  the  inner  surfaces  of  the  lips.  The 
pseudomemljranes  come  otf  in  shreds  and  the  erosions  heal  in  a  few 
days.  Lenticular  yellowish-red  or  grayish  nodules  or  crusts  with  a  cen- 
tral depression  appear  on  the  nuizzle  and  exceptionally  on  the  nasal 
nuicosa.  Similar  nodules  sotnetiTnes  appear  on  the  mucosa  of  the  raouth. 
The  lower  extremities  slmw  evidences  of  a  di^rnuititis  which  is  similar 
to  that  seen  in  clover  diseases  (see  under  this  heading)  ;  on  the  skin 
of  the  udder,  nodules  of  the  size  of  a  lentil  with  several  vesicles  and 
snhset|nent  crust  formation  were  seen  by  Kantorowicz. 

The  disease  always  takes  a  favorahle  course  either  within  a  week, 
or  in  the  variety  last  descrih^fl  witliin  two  to  three  weeks,  slight  emacia- 
tion having  lieeome  manifi^st  in  the  meanwhile. 

The  differential  diapaosis  has  to  consider  foot-and-mouth  disease. 
It  is  distinguished  by  thv  simnltaneous  vesicular  eruption  at  the  emds  of 
the  extremities  and  on  the  buccai  mucosa*  the  involvement  of  the  back 
of  the  tongue  and  the  absence  of  the  peculiar  pseudomendiranes  on  the 
nuicoua  mend>ranes  of  the  mouth.  In  the  forms  of  stomatitis  here  de- 
scribed, the  contagious  character  is  usually  absent,  also  the  involvement 
of  the  extremities  and  of  tlie  udder. 

Treatmeiit  becomes  necessary  ordy  in  the  more  sevt»re  forma  with 
dennatitis  at  the  extremities.  The  principles  of  the  treatment  are  the 
same  as  those  in  catarrhal  stomatitis  (see  page  185 j.  Most  cases  end  in 
recovery  without  any  treatment  at  all. 

Literature,  ATidcrseii,  Maanerisskr.,  1901,  XTII,  182. — Bang,  Maaneditekr., 
1.^09,  XU  157.— Re<lpl,  Bui!..  1004,  54^7.— Ca.l^ac,  J,  v^t.,  lOOfr,  55(5.— Hajnal.  Vet, 
1900,  7L— Kantorowl.z,  Z.  f.  Jnfkr.,  IfKlfi,  TI,  550,— Kptti,  A.  L.,  n»07,  387.— 
Moht<?r,  Rec,  1^05,  112.— Pii^rli,  D,  t.  W.,  1906,  133.— ^triholt,  Maanei)pskr..  1901, 
XIH,  130.— Utz,,  B.  ML,  IStlO,  XXVT,  135.~Vigadi,  A,  L.,  1905,  345;  1906,  423. 
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4,    Thrush,    Stomatitis  oidica. 

{Soorkrankheit,  Sthwatmmchen  [Geniian];  Muguet  [French].) 

The  term  thrush  designates  patches  formed  on  the  mucous 
membraue  of  the  mouth  iimi  pharynx  by  the  mycelium  of  oiclimn 
albicans  or  munilia  canJida. 


Historical.  Thv  disease  1ms  heretofore  only  been  found  positively 
in  fowls,  espeeially  in  pigeons  (Elterth,  Miirtin).  Its  oeeurn-uee  in 
other  Mninials  is  at  present  donbtfnl.  (Gravitz  has  proiiueed  it  experi- 
mentally in  a  dog.)  Zin^n  deserihed  under  the  same  name  a  disease 
<%f  foals  and  ealves,  but  he  has  not  deiuoiKstrated  the  typieiil  fon^tis  and 
his  description  of  spots  and  vesieles  suf<gests  that  he  was  dealing  with  a 
more  severe  form  of  stomatitis  vesieulosa  or  stomatitis  aphthosa. 
Ifajnal  observed  a  contagious  disease  in  young  cattle  which 
lie     believed     to     be     tlirush,     but     he     did     not     ilemonstrate     Ihe 

j^ungus     (see     pape    193).     The     fungus     of     tltruah     was     diseovered 

-»n  1840  by  Berg  and  Gruliy^  and  studied  more  minutely  by 
^iravitz,  and  particularly  by  Phiut  (1887),     The  latter  author  dernon- 

^^tritted  the  identity  of  oidium  albicans  and  monilia  eamlitla  and  the 
T-  raiismissibdity  of  thrush  in  fowls.      ( It  is  also  found  in  man,  almost 

^Jtclusively  in  infants  or  young  children.     [Translator].) 

Etiology.     Oidium  albicans   (saeeharomyces  allueans,  mo- 

ni/ia  Candida)  is  probal>!y  only  a  stage  in  the  development  of 

€»wi^  of  the  bi^lier 

Ii  yr  phomycetes 

f^F*l4mt)  with  mul- 

tif^le  -  branched 

fil^^ments  which 

r>o^sess   rounded 

en  <:1h,  while   the 

si>o  xes    are    oval, 

*^  '  <^  Ujerated  and 

^'^-a*  rplv  cirenm- 

^<^»-^led"(PiK.  31). 

\y^      soliil  media 

*?^^      colonies  con- 

**  ^  ^  *:  of  roundish 

^5^*  Isonlv,  while  in 

Jixii^j   media    they 

^^***^*^:>me  elongated 

^*  *  tc*  extensive  tila- 

^^^«-^its.      The    or^ 

^^Hi^iisiii  ^^rows  well 

^*^  Oeeajing  wood, 

*?'^  Fresh  cowtlung  and  in  curdled,  but  not  in  fresh,  milk  (Plant), 
^^  ^^nvades   particularly  the  mouth   of  debilitated   and   young 
^^^^'lials,  ami  the  sojourn  in  damp,  dark,  poorly  ventilated  places 
iJ^vors  the  appearance  of  the  infection. 


Fig.  31.  Oidium  albicann.  From  the  mycoticftUy  de* 
j^fr'niTatftl  eye  of  un  inoculated  rabbit;  liypliff*,  B'|>orea 
and  A  number  of  leucocytes  in  groups.    (From  Flaut.) 
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Phlegiuonous  In(!amniatioii  of  tbe  Moulh, 


Martin  and  Klee  claim  to  ha%"e  observed  the  transmission  of  tlimsh 
from  sick  cattle  to  chiekt^ns  and  to  one  turkey. 

Symptoms.  Tlie  characteristics  of  thnish  are  grayish* 
white  or  yellowish,  later  on  brownish  points,  si>uts  or  even 
larger  psendome!nl>ranes  adliering  to  the  niiderlying  tissue, 
which  does,  however,  not  show  any  signs  of  inflammation.  Dur- 
ing tlie  conrse  of  the  disease,  the  most  snperlieial  epithelial 
layer  perishes  and  the  colonies  of  fungi  now  are  seen  on  the  sur- 
face. However,  this  occurrence  does  not  loosen  the  intimate 
connection  of  the  fungi  with  the  tissues.  Similar  psendomem- 
branes  are  fourid  in  the  pharynx  and  in  the  croij;  when  this 
occurs,  the  birds  are  listless  and  perish  in  spite  of  good  appe- 
tite,    (See  catarrh  of  the  crop.) 

*  Under  the  mierosrope  one  se^^s  in  the  scrape*!  off  masses,  bei5kle8  desquamated 
epithelia,  some  round  cells  aud  niiinerouH  mirved  and  straight  Jilameuts  and  between 
the  latter  spores. 

Diagnosis.  Thrush  is  distinguished  from  aphthous  and 
other  jntlanunatory  forms  of  stomatitis  l>y  the  absence  of  an  in- 
flammatory reaction  in  the  neij^hborhootl  of  the  lesions*  It  is 
necessary  to  demonstrate  the  typical  fungi  microscopically  be- 
fore an  absolute  diagnosis  can  be  made. 

Treatment,  The  mouth  must  be  kept  clean  and  it  may  be 
painted  with  a  2.5%  solution  of  borax,  or,  according  to  Klee, 
with  a  solution  of  bichloride  of  mercury  (1:1(100).  If  the  lat- 
ter solutiou  is  employed,  f^jreat  care  is  required.  If  the  crop 
is  involved,  it  should  be  irrigated  with  a  2%  boracic  acid  solu- 
tion.    (See  catarrh  of  the  crop.) 

The  places  where  the  fowls  are  kept  should  be  washed  with 
bisulphate  of  calcium;  the  feechng  vessels  slionld  be  disinfected 
by  scalding*  In  this  manner  a  spread  of  the  disease  may  be 
prevented. 

literature.  Klee,  Gefliigelkrkh.,  1905,  Sl.^Martin,  M.  J1^,,  188283,  125.— 
Voi^t,  Kb.,  f-  p.  M.,  mrs,  1,  575  (Lit,).— Ziira,  I'fK  Pam»itea,  1874,  I88j 
Gefltigelkrkh.,  1882,  130. 
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5.  Phlegmonous  lEflammation  of  the  Mouth. 

monosa. 


Stomatitis  phleg-       — ^ 


(Sfomatitis  erysipelafosa,  S,  erosiva.) 

Etiology.  After  the  ini^'estion  of  larp:e  masses  of  food  con- 
taminated Avitli  rust  and  otht^r  fun^i^i,  a  severe  inllammation  of 
the  buccal  mucosa  is  occasionally  seen  in  horses  and  exception- 
ally  in  sheep^  comi>licated  by  suppuration  and  necrosis  of  the 
submucous  connective  tissue,  De  Hahn  &  Iloogkatnmer  saw^ 
in   East  Indian  horses   an   inflammation   of  the   skin   of  th& 
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face,  complicated  with  erysipelatous  stomatitis,  caused  by  fungi 
(hyphomycosis  destruens  equi).  (See  Vol.  I.)  Food  which 
contains  many  caterpillars  or  their  hairs  (porthesia  chrysor- 
rhea,  bombyx  processionalis)  may  act  likewise.  Liithens  and 
Koster  have  shown  experimentally  that  otherwise  good  food, 
but  mixed  with  procession  caterpillars  or  their  hairs  spread  on 
oak  leaves,  was  able  to  produce  a  severe  stomatitis  in  horses. 

Irritants,  such  as  lye,  acids,  carbolic  acid,  croton  oil,  and 
scalding  of  the  mouth,  are  likewise  able  to  produce  severe  stom- 
atitis. Traumatic  lesions  of  the  mucosa  may  give  rise  to  in- 
flanmiatory  processes  of  the  deeper  tissues. 

The  disease  may  appear  secondarily  after  purulent  or 
gangrenous  processes  of  neighboring  organs  (purulent  inflam- 
mation of  the  entrance  of  the  esophagus)  or  in  connection  with 
infectious  diseases,  such  as  strangles,  cattle  plague,  anthrax, 
hog  cholera,  morbus  maculosus  (purpura  hemorrhagica),  ma- 
lignant catarrhal  fever,  diphtheria  of  fowl  or  calves,  dog 
typhus.  Erysipelatous  inflammation  of  the  tongue  forms  part 
^f  the  picture  of  the  disease  known  as  blue-tongue  of  sheep  in 
South  Africa.     (See  Vol.  I.) 

Sjrmptoms.    The  disease  sets  in  with  distinctly  inflamma- 
tory phenomena,  great  tenderness,  intense  reddening  and  swell- 
X  n;Ef  of  the  mucosa ;  these  are  generally  accompanied  by  an  ele- 
va.'tion  of  temperature.    The  swelling  later  on  increases  still 
more,  and  external  inspection  shows  particularly  swelling  of 
tlx^  Ups  and  of  the  neighboring  portions  of  the  cheeks.     The 
s^^^T-^len  lower  lip  has  fallen  and  a  profuse  saliva  drips  in  long 
tljLM^^^ds  from  the  corners  of  the  mouth.    The  mucous  membrane 
ox^     -the  inner  side  of  the  lips  and  cheeks  is  very  tense,  bluish-red, 
^^■^^  <:3  forms  thick  folds  back  of  the  teeth,  on  the  floor  of  the  buccal 
^^"^^ity,  but  especially  on  both  sides  of  the  lingual  ligament, 
^r^liat^  swelling  of  the  tongue  is  sometimes  so  extensive  that  its 
^^I=>     protrudes  between  the  incisors  and  the  organ  shows  on  its 
^^^'fc^^ral  margins  the  impressions  of  the  molars,  and  on  the  tip 
*^^^^^    impressions  of  the  incisors ;  it  is,  at  the  same  time,  tense  and 

In  the  further  course,  symptoms  of  pharyngitis  make  their 

^'I^^K^^^earance,  and  interference  with  the  ingestion  of  food  and 

^^^^^^er  may  become  complete.    The  nasal  mucosa  may  also  be- 

^^^^^tie  involved  and  then  a  mucous  yellowish-brown  nasal  dis- 

?^^^rge  appears.     The   submaxillary   and  the  peripharyngeal 

^'^^^^icfcphatics  become  swollen,  hard  and  painful. 

*       _     At  this  stage,  the  disease  has,  in  most  cases,  reached  its 

^^i^ht  and  recovery  sets  in  slowly.    In  the  severe  cases,  how- 

^^^if,  pale  yellowish,  mushy  deposits  and  pustules  appear  on 

^^   swollen  mucosa  up  to   the  size  of  a  poa   (observed  by 

^^^sche  in  sheep)  and  these  again  lead  to  the  formation  of  ir- 

^Stilar,  angry-looking  ulcers.     Occasionally  abscess  formation 

^^^urs  with  ichorous,  dirty,  ill-smelling  pus,  mixed  with  frag- 
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nients  of  necrotic  tissue  and  parts  of  food  stuffs.     In  these  cases 
there  is  fever,  listlessness,  and  indiean  appears  in  the  urine. 

Course  and  Prognosis.  The  primary  forai  of  pblegmonoiis 
stomatitis  /xeiierally  takes  a  favorahle  course.  If  there  is  no 
necrosis  of  tissue  and  no  ahscess  formation,  complete  recovery 
usually  takes  place  within  two  or  three  weeks;  even  in  the 
severest  cases  recovery  may  occur  under  the  proper  surgical 
treatment  Exceptionally,  however,  the  inflammatory  process 
s]jrt*ads  to  the  larynx,  tlie  posterior  wall  of  the  pharynx  and 
along  the  trachea,  which  then  usually  leads  to  an  unfavorable 
termination.  The  latter  also  occurs  in  secondary  stomatitis, 
especially  if  it  occurs  in  connection  w^itli  anthrax,  hemorrhagic 
septicemia  or  with  other  malignant  affections. 

Treatment  If  tlie  inflammation  has  been  caused  by  nox- 
ious food,  a  chantJ^e  of  the  latter  and  of  pasture  must  be  in- 
stituted. Besides,  irrigations  and  month  washes,  as  generally 
used  in  stomatitis,  are  indicated;  purulent  and  ichorous  inflam- 
niation  requires  proper  surgical  ioterfereuce. 

Literature.  Bem.lt,  A.  f.  Tk.p  1887,  XIII,  364.— Bertsche,  B.  Mt,  1S90, 
137.— Klimmer,  Vet^riniirbyjrieTie,  190H,  204,  230  (Lit.).— Koster,  Pr.  Mil  Yb., 
1889,  84,— Ziirn,  Pfl.  Parafiiten,  1&74,   187. 


Stomatitis  Gangraenosa  Agnonim.  Gnn^enous  Stomatitis  of 
Latnl)s.  Riolta  repea techy  has  ohserviHl  a  s«'V*^re  epizootic  disease  of 
young'  lambs  cliaracterized  liy  the  appearance  of  vesicles  up  to  the  size 
of  a  copper  cent,  with  thickened  margins.  Mt)st  of  the  siek  animals  die 
within  a  few  days,  and  the  post-mortem  examination,  aside  from  the 
lesions  of  the  mouth,  always  showed  tubere!e-like  foei  in  the  liver.  In 
these  foci  was  found  the  baeterium  sul)tile  ajt^norum  which  produced 
ulcers  on  the  mucosa  on  being  inoculated  into  the  buccal  cavity  of 
healthy  animals.     (Rivolta,  Gioni.  di  Anat.  fisiol.  e  pathoL  1883-78.) 
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ulcerosa, 

{Mnndfaeule  [German] ;  Sfomacace.) 


Stomatitis 


TTlcerative  stomatitis  is  especially  a  disease  of  carnivora, 
consisting:  iu  an  aeiite  intlainnuition  of  the  gruns,  which  soou^ 
leads  to  necrosis  and  ulcerative  destruction. 

Severe  forms  of  stomatitis  of  herl>ivora  caused  by  spoiled  food,  in^ 
eluding  aphthous  stomatitis,  are  inelnded  in  this  aflfeetion  by  som-^ 
authors  (Friedl)erger  &  Frnhner,  Oips,  Cadeae).  But  their  clinical  pic^ 
ture  ia  so  different  from  that  of  stomatitis  ulcerosa,  that  such  a  classi^^ 
cation  do<*s  not  appear  justified. 

Etiology.      The    disease    generally   occurs    among  Jiigl 
bred  pet  dogs  and  cats,  especially  among  weakly  and  anei 


Jjf. 
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.animalSy  after  distemper  or  in  the  course  of  rachitis,  etc.  Older 
dogs  with  tartar  and  caries  of  the  teeth  are  affected  most  fre- 
quently, particularly  if  they  have  been  nourished  insufficiently. 

The  direct  causes  of  the  inflammation  and  of  the  subsequent  tissue 
jnecrosis  are  not  known.  The  character  of  the  morbid  process  points 
to  an  infection  as  does  likewise  the  experience  that  a  similar  disease  in 
man  frequently  assumes  an  epidemic  character.  Tartar  on  the  teeth 
predisposes  to  infection  in  consequence  of  the  loosening  of  the  gums ; 
Anemia  and  cachexia  act  by  diminishing  the  resistance  of  the  tissues. 

It  is  possible  that  pathogenic  bacteria  which  are  normally  found  in  the  saliva 
xnay  have  part  in  the  causation  of  the  disease.  Fiocca  has  demonstrated  a  bacillus 
salivarius  septicus  and  the  staphylococcus  pyogenes  aureus  in  the  saliva  of  dogs 
«ind  the  bacillus  coli  communis  in  the  mouth  of  sucking  cats.  One  also  must  think 
of  the  presence  of  the  bacillus  necrophorus. .  However,  inoculation  of  material 
^Tom  sick  into  healthy  animals  has  not  been  successful  in  transferring  this  disease 
<Cad^c). 

Exceptionally  a  stomatitis  which  is  primarily  benign  may 
pass  over  into  an  ulcerative  inflammation  in  consequence  of 
secondary  specific  infection.  The  disease  also  appears  as  a 
part  of  the  clinical  picture  of  the  infrequent  scorbutus  in  dogs 
and  swine  and  of  chronic  hog  erysipelas.     (See  Vol.  I.) 

The  disease  is  similar  in  its  symptoms  to  inflammation  of 
t;he  mouth  seen  in  connection  with  mercurial  poisoning  after  re- 
peated inunctions  with  gray  ointment  or  after  excessive  injec- 
tions of  corrosive  sublimate  (stomatitis  mercurialis).  (Accord- 
ing to  Cadeac's  experimental  investigations,  the  real  cause  of 
this  affection  is  claimed  to  be  the  bacillus  necrophorus.)  Some- 
times other  agencies  like  lead,  copper  or  phosphorus  may  have 
»  similar  effect. 

Sjrmptoms.  The  inflammation  begins  almost  without  ex- 
c^eption  at  the  margins  of  the  gums,  around  the  neck  of  the  in- 
cjisors  of  canines,  especially  in  the  spaces  between  the  individ- 
ual teeth.  The  gums  of  the  molars  usually  become  affected  la- 
ter. The  gums  at  the  affected  places  appear  dark  or  sometimes 
loluish-red,  swollen,  very  painful,  and  on  being  touched  bleed  but 
slightly.  After  one  or  two  days,  the  free  margins  of  the  gums 
^Decome  changed  into  a  pale  yellowish  or  dirty-greenish  smeary, 
»iushy  mass,  which  can  easily  be  removed;  the  live  tissue  in 
their  neighborhood  looks  bluish-red  and  swollen.  After  the  ex- 
Xiulsion  of  the  mushy  masses,  one  sees,  around  the  neck  of  the 
teeth,  ulcers  with  margins  and  bases  covered  by  necrotic,  dis- 
C5olored  detritus.  The  erstwhile  round  ulcers  become  confluent 
forming  an  ulcerated  discolored  surface ;  the  necks  of  the  teeth 
are  left  uncovered.  After  the  process  has  spread  into  the 
alveoli,  the  teeth  become  loosened  and  can  be  extracted  easily, 
or  they  may  fall  out  spontaneously. 

In  the  further  course  similar  ulcers  are  formed  on  the  mu- 
cosa of  the  lips  and  cheeks ;  these  ulcers  are  found  opposite  the 
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primary  ones  on  the  gums  and  they  are  probably  due  to  contact 
infection.  The  lips  and  the  cheeks  become  swollen.  In  very 
severe  cases  the  inrtanmiation  may  extend  into  the  maxillae  and 
cause  necrosis  of  portions  of  the  bone, 

Sonietlnies,  however,  the  process  may  begin  on  the  lips  or 
at  the  angle  of  tlie  lips  and  may  extend  towartl  the  neighbor- 
ing portions  of  the  integument  (Noma)  while  the  gums  remain 
intact*     (Friedberger  &  Frohnen) 

Tliere  is  always  an  extremely  disagreeable,  repulsive, 
sweetish,  cadaverous  smell  preseut,  emanating  from  the  bnecal 
cavity  (foetor  ex  ore),  which  pervades  the  wiiole  space  in  which 
the  sick  aninnd  is  kept.  There  are  also  symiitoms  of  acute  ca- 
tarrh of  the  nionfli,  especially  profuse  salivation.  The  saliva 
is  fetid,  mixed  with  necrotic  shreds  and  also  with  l>loo(h  The 
submaxillary  and  the  cervical  glands  are  acutely  sw^ollen  and 
the  inflannnation  extenrls  also  to  tlu^  salivary  glands.  The  in- 
creased teTuieriiess  distnrlis  mastication,  ami  the  auimals  either 
take  only  fluid  food  or  they  swallow^  soft  pieces  of  meat  without 
chewing. 

Later  on  the  sTOiptonis  of  septic  infection  develop,  such  as 
febrile  elevation  of  temperature,  rapid  small  pulse,  diarrhea, 
prostration ;  the  rapiilly  emaciating  animals  soon  succumb. 

Course.  The  disease  takes  a  favorable  course  under  favor- 
able hygienic  conditions,  with  the  proper  treatment  and  if  the 
patients  are  str!i  in  good  condition  of  indrition.  The  inflannna- 
tory  and  necrotic  processes  become  Hunted,  the  necrotic  por- 
tions are  shed  and  bealtby  granulations  form  from  the  nmrgins 
and  from  the  base  of  tbe  ulcers.  The  disease  ends  then  in  cou]- 
plete  recovery  within  one  to  two  weeks.  If  tbe  cases  are  neg- 
lected, the  aninmls  become  much  eniaeiated  and  a  general  infec- 
tion or  exceptionally  an  aspiration  pneumonia  with  pulmonary 
gangrene  develops.  (Miiller  has  obser\T^d  this  course  in  a  dog, 
the  authors  a  similar  case  in  a  lion.) 

Diagnosis.  Since  ulcerating  stomatitis  may  form  an  ac- 
companying sjanptom  of  scurvy,  the  otlier  sjnnptoms  of  this  dis- 
ease must  be  looked  for;  the  absence  nf  hemorrhage  indicates 
that  the  stomatitis  occurs  independently.  In  young  pigs 
chronic  erysipelas  must  be  excluded;  only  the  history  and  the 
accompanying  conditions  can  usually  give  information  as  to 
wdietber  the  ulceration  is  due  to  poisoning. 

Treatment*  Next  to  washing  and  irrigation  of  the  bnecal 
cavity  with  solutions  already  mentioned  (page  185),  careful 
cauterization  of  the  idcers  with  nitrate  of  silver  is  indicated. 
Crusts  form  on  the  cauterized  places  and,  after  the  shedding 
of  the  former,  clean  granulating  surfaces  appear.  Painting 
with  the  following  solutions  also  gives  favorable  results: 
1-2%     solution     of     nitrate     of     silver,     2-3%     solution     of 
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chloride  of  zinc,  pure  turpentine,  5-10%  solution  of  tannic  acid, 
glycerine,  3%  solution  of  creolin;  deodorizing  solutions  may  be 
used  in  addition,  such  as  0.3%  solution  of  potassium  perman- 
ganate. After  the  ulcers  have  become  clean,  mild  disinfectant 
and  astringent  solutions  are  indicated. 

During  treatment,  the  animals  have  to  be  fed  suitably  with 
liquid,  juicy  nourishment  (milk,  meat).  The  teeth  which  have 
already  become  loosened  must  be  removed,  a  procedure  which 
in  the  beginning  of  the  disease  occasionally  leads  to  a  rapid 
termination  of  the  pathologic  process. 

Literature.    Cad^ac,  J.  v6t.,  1907,  484.— H^brant,  Ann.,  1903,  11. 


Other  Diphtheritic  Inflammations  of  the  Mucosa  of  the  Mouth. 

Aside  from  hog  cholera  and  diphtheria  of  calves  and  older  cattle,  other 

distinct  diphtheritic  inflammations  occur  occasionally  on  the  mucosa  of 

the  mouth.     Bang  and  Lauritsen  saw  diphtheritic  pseudomerabranes  in 

hogs,   (Lauritsen  in  very  young  sucking  pigs),  on  the  mucosa  of  the 

Ups  and  the  buccal  cavity  in  connection  with  a  painful  swelling  of  the 

jskin  in  the  neighborhood  of  the  snout,  occasionally  with  diphtheritic 

oiecrosis  of  the  mucosa  of  the  septum  of  the  nose.     This  was  associated 

^th  very  rapid  emaciation.     Stallmann  saw  a  similar  disease  in  goats 

^^ith  salivation,  disturbed  deglutition,  lack  of  appetite,  and  high  fever; 

xnost  of  the  animals  died.     In  the  case  of  young  pigs,  curetting  of  the 

:»iecrotic  tissue  followed  by  astringent  irrigations  gave  good  results. 

<Lauritsen,  Maanedsskr.  1903,  XV.  121.— Stallmann,  Pr.  Mt.  1880,  VI. 

SI.    See  also  Necrobacillosis.) 


Section  II. 
DISEASES  OF  THE  SALIVARY  GLANDS. 

1.    Salivation.    Ptyalism. 

{Speichelfluss  [German] ;  Salivatio,  Sialorrhoe.) 

Etiology.  Salivation  is  almost  without  exception  a  purely 
secondary  symptom,  seen  most  frequently  in  inflammation  of 
the  mucosa  of  the  mouth  and  pharynx  and  due  to  a  reflex  irrita- 
tion of  the  nerves  which  regulate  the  activity  of  the  salivary 
glands.  It  is  also  a  frequent,  though  not  constant,  symptom  of 
parenchymatous  inflammation  of  the  salivary  glands.  Certain 
chemicals,  especially  mercury,  pilocarpine,  arecoline,  nux  vom- 
ica, more  rarely  arsenic,  iodine,  lead  and  copper  likewise  in- 
crease the  secretion  of  saliva;  also  acrid  substances  and  food 
contaminated  with  rust  and  other  fungi.  Disturbances  of  deglu- 
tition also  are  accompanied  by  salivation ;  this  is  especially  seen 
in  pharyngitis,  in  spasm  and  paralysis  of  the  larynx,  and  in 
diseases  of  the  esophagus.  Diseases  of  the  gastric  mucosa  (ul- 
cer, catarrh,  inflammation)  may  cause  salivation  by  reflex  irri- 
tation. Whether  certain  diseases  of  the  sexual  organs  stand 
in  a  causal  relation  to  salivation  is  a  point  not  yet  settled  in 
veterinary  literature.  Anacker  reports  the  interesting  obser- 
vation that  a  horse  always  showed  salivation  when  taken  to  the 
knacker's  yard. 

Symptoms.  Saliva  flows  abundantly  out  of  the  mouth, 
particularly  at  the  corners,  either  as  foam  or  in  long  strings, 
and  contaminates  the  food  and  other  nearl)y  objects.  Long-con- 
tinued salivation  finalh^  leads  to  emaciation.  Aside  from  these 
symptoms,  the  primary  cause  can  generally  be  recognized. 

Treatment.  Apparently,  primary  cases  of  salivation  may 
be  treated  by  the  subcutaneous  injection  of  atropine  (for  large 
animals,  0.05-0.1  gm. ;  for  small  ones,  0.005-0.02  gm.)  or  scopo- 
lamine (0.01  or  0.002  gm.).  This  leads,  however,  usually  only  to 
temporary  relief.  In  a  case  of  Dieckerhoff's,  continued  treat- 
ment with  arsenic  (horses,  0.05-0.8  gm.)  led  to  permanent  im- 
provement, while  Ziindel  was  successful  in  the  treatment  of  a 
cow  with  iodide  of  potash.     In  most  cases,  the  treatment  must 
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be  directed  against  the  underlying  primary  condition  and  no 
direct  treatment  of  the  salivation  is  required.  Diem  obtained 
recovery  in  a  case  due  to  swelling  of  the  parotid  gland  by  re- 
peated injections  of  pilocarpine,  followed  by  inunctions  with 
an  iodine-iodide  of  potash  ointment. 


2.    Inflammation  of  the  Parotid  Gland.    Parotitis. 

Etiology.  Parotitis  occurs,  as  a  primary  affection,  with 
comparative  frequency  among  domestic  animals,  after  trau- 
matic injury  of  the  parotid  region.  It  occurs  rarely  in  epi- 
zootic form  as  a  specific  infection  among  cattle,  horses,  dogs, 
cats  and  goats.  The  cause  of  this  form  of  the  disease  is  prob- 
ably an  infective  agent  gaining  entrance  into  the  glandular  tis- 
sue either  through  the  salivary  duct  or  through  the  general 
blood  circulation.  The  analogous  disease  of  man  known  as 
mumps  or  parotitis  epidemica  is  beyond  doubt  due  to  an  infec- 
tion; according  to  Korsutschewsky,  its  cause  is  a  micrococcus. 

Bissauge  has  repeatedly  seen  parotitis  as  an  epizootic  among  cattle 

in  the  neighborhood  of  Orleans  in  France  and  always  simultaneously 

^th  mumps  among  children.     In  a  dog  a  case  occurred  likewise  during 

^  mumps  epidemic  among  children,  and  the  affection  spread  to  another 

cfo£.    A  diplococcus  was  obtained  in  pure  culture  from  Stenon's  duct 

("^usquet  &  Boudeaud).     The  infection  of  a  dog  from  sick  children  was 

cf^^monstrated  beyond  doubt  by  Prietsch. 

Aruch  saw  inflammation  of  the  parotid  and  of  the  submaxillary 

g'l^a^nds  on  one  side  among  seventy  horses,  within  one  year  and  a  half;  as 

A    :»-^e  there  was  suppuration.    He  repeatedly  found  beards  of  oats  and 

o:^     liordeum  sylvaticum  in  Stenon  's  duct  and  in  the  pus ;  in  one  case  100 

f^c^m^rds  were  in  Stenon *s  duct.     Sometimes  the  inflammation  is  caused  by 

br^^^mus  maximus  (Renault,  Meyer)  or  by  vicia  tenuifolia  (Labat)  and 

i  t:      :■-«  probable  that  these  plants  simply  play  a  role  as  carriers  of  patho- 

gr^  :Mzm,  ic  bacteria. 

Parotitis  is  frequently  secondary  in  nature,  particularly 
i^er  inflammation  of  the  pharynx.  In  this  case  the  process 
lE^^^^^Dbably  extends  along  the  connective  tissues,  but  the  inflam- 
^^^^tion  may  also  spread  from  the  pharynx  along  Stenon 's  duct. 
^^■^^^^  livary  calculi  may  also  cause  inflammation  in  this  long  duct 
^^^^"^■-  "t  li  secondary  involvement  of  the  glandular  tissue. 

_        As  a  part  of  the  clinical  picture  in  infectious  diseases,  par- 

^^^^^^is  occurs  in  strangles  in  the  horse,  also  as  a  metastatic  pro- 

^^^^s  in  do^  distemper  and  in  influenza  of  the  horse. 

,^  Chronic  parotitis  develops  after  repeated  traumatic  inju- 

^^^«  (particularly  in  race  horses)  in  the  presence  of  salivary 

^^^l^uU,  and  in  cattle  in  connection  with  actinomycosis. 

Anatomical  Changes.    Acute  parotitis  leads  to  swelling  and 

^^'t^nse  reddening  of  the  glandular  tissue  and  to  interstitial 

^'^'ous  infiltration  of  the  interlobular  connective  tissue  (paro- 
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titis  paronclij^iiatosa) ;  at  otlier  tinies  it  loads  to  tlio  formation 
of  t^mall  puriiU'iit  fuel  iK^wtH'ii  the  lohoies;  these  may  sul)se- 
qaeiitly  become  eoiiJliient  and  form  larger  abscesses  (parotitis 
apostematosa  s.  abscedens).  Cliroiiie  inflammation  l(*ads  to 
an  in(*rease  of  the  inter lobalar  couneetive  tissue,  |)artial  atrophy 
of  the  lobidi  and  induration  of  the  whole  gland  (parotitis  ehron- 
iea  indnrativa). 


Symptoms.  Acute  inflammation  exliiliits  primarily  a  dif- 
fuse or  on  the  contrary  a  more  eircmnseribed  swelling  of  the 
parotid  region,  Avhieh  may  extend  into  the  neighl)orhood  as  a 
collateral  tnlema.  The  edematous  infiltration  in  the  iiei^t^bhor- 
liood  leads,  especial ly  in  eattle^  to  laryngeal  stenosis  and  dis- 
tnrl>anees  of  deglutition.  Tlie  gland  itself  is  painful,  and  as  in 
inflammation  of  the  throat,  the  liead  is  stretched,  or  in  uni- 
lateral affeetions  of  the  gland,  held  obliquely.  The  animals 
chew  with  care,  and  they  do  not  ingest  large  morsels,  because 
every  depression  of  the  lower  jaw  compresses  the  tender  fiarotid 
gland.  The  secretion  of  saliva  is  usually  increased  (Miiller), 
but  it  may  also  remain  normal  ( Fried berger  &  Frohner).  Some- 
times the  disease  is  preceded  by  symptoms  of  stomatitis  and 
pharyngitis,  complicated  with  immobilization  of  the  swollen 
tongue  and  intense  swelling  of  the  gums  (Arnch). 

Purulent  inflammation  always  leads  to  inftanjinatory  edema 
of  the  neighboring  connective  tissue,  consequently  the  individ* 
iial  lobules  cannot  be  distingiiisluHl;  the  swelling  is  usually  of 
a  high  ilegree  and  continues  down  toward  the  neck  and  into  the 
larynx.  Later  on  tlie  swollen  tissues  exhihit  Hiu^tuation  in  one 
place  and  pus  finally  breaks  through  in  one  or  more  places. 

Every  fonn  of  parotitis  genei'ally  takes  a  favorable  course. 
During  the  course  of  parenchymatous  inflammation,  tlie  swell- 
ing goes  down  gradually  and  disappears  rapidly  after  fnis  has 
been  discharged  spontaneously  or  evacuated  surgically.  The 
wound  usually  closes  rapidly j  frequently,  however,  a  salivary 
fistula  renuiins,  which  closes  up  finally  under  the  proper  treat- 
ment. Exceptionally  the  facial  nerve  of  the  same  side  may  be- 
come paralyzed  in  consequence  of  compression  by  the  swollen 
gland  or  of  an  extension  of  the  inflammation  along  the  nerve 
trunk. 

Epizootic  parotitis  is  accompanied  l»y  high  fever;  it  may  be 
unilateral  or  bilateral,  and  never  results  in  suppuration.  In 
cows  it  is  sometimes  accompanied  by  a  mild  catarrhal  mastitis 
(Bissange). 

The  chronic  inflammation  presents  a  firm,  tough  swelling 
of  the  parotid  which  is  not  jiainful.  In  making  a  diagnosis  it  is 
necessary  to  exclude  swellings  of  a  different  nature  (true  tu- 
mors, etc.)  which  may  occur  in  this  rc^gion. 

Diagnosis^  x\cute  parotitis  may  be  confounded  witVi  an  in- 
flammation of  the  neighboring  connective  tissue  or  of  the  re- 
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^onal  lymph  glands.    However,  the  swelling  in  these  cases  is 

more  diffuse  and  does  not  reach  up  to  the  ear.     The  differential 

dia^osis  may  become  very  difficult  since  parotitis  sometimes 

spreads  to  the  neighboring  connective  tissue  and  may  also  be 

complicated  by  an  affection  of  the  lymph  glands.     Acute  tuber- 

c^Tilosis  of  lymphatic  glands  of  the  parotid  region  occurs  in  cat- 

-fcle  and  frequently  also  in  hogs,  and  this  fact  must  be  considered 

i:Ei    diagnosis.     Pure  cases  of  parotitis  may  be  distinguished 

2^xom  pharyngitis  by  the  absence  of  cough  and  nasal  discharge 

^^  nd  usually  also  of  disturbances  of  deglutition ;  further,  by  the 

^superficial  character  of  the  swelling  in  the  parotid  region.    In 

^-^.^tarrh  of  the  guttural  pouch  there  is  a  nasal  discharge,  while 

^  Jae  parotid  remains  normal  in  size  and  consistency. 

Treatment.  To  counteract  the  inflammatory  swelling, 
-^^^riessnitz'  applications  are  indicated,  possibly  with  carbolized 
^  :Mr^stead  of  with  ordinary  cold  water.  Ointments  favoring  ab- 
^ -sorption,  such  as  iodoform-,  iodinevasogen-,  camphor-  or  mer- 
^^ -uiry-salves,  are  beneficial.  Abscesses  must  be  opened,  the 
^  ^::^oner  the  better.  Chronic  swellings  may  be  treated  by  strong 
i :r:iunctions,  injections  of  tincture  of  iodine,  or  of  Lugol's  solu- 
-fcioin;  iodide  of  potash  may  be  given  internally.  (Iodine  treat- 
L^nt  is  particularly  successful  in  actinomycosis.) 


Xiteratnre.    Bissau^e,  Rec,  1897,  289.— Biisquet  &  Boiuleaiul,  Vet.  Jhb.,  1903, 

^S^ Labat,  Rev.  v6t.,  1891,  57.— Meyer,  0.,  Vj.,  1855,  87.— Prietsch,  8.  B.,  1905, 

**i Benault,  Rec.,  1830,  305. 


Inflammation  of  the  submaxillary  gland,  almost  without  exception, 

yollo-^^  upon  the  penetration  of  foreign  bodies,  especially  parts  of  food 

^^    st:iraw  feeding  (Albrecht)  into  Wharton's  duct.     More  rarely  does  it 

^ollo^w  upon  parotitis  or  stomatitis  (authors'  case). 

^  The  disease  is  most  common  among  cattle,  less  among  horses  and 

*^^a«t:.  among  dogs.     One  can  feel  the  swollen,  painful  submaxillary  gland 

^F^^>*i  the  inner  side  of  the  angle  of  the  maxilla.     The  margins  of  the 

^^^^^t^-iis  of  Wharton's  duet  are  often  reddened  and  swollen;  upon  pres- 

^^^•■^    on  the  duct,  pus  is  frequently  discharged.     On  the  side  and  under 

T;^^    tiongue  a  fluctuating  or  purely  edematous  and  painful  swelling  may 

^   ^^^«ognized  (Ranula  Inflammatoria).     More  or  less  profuse  salivation 

^^^    caisturbances  of  mastication  likewise  exist.     The  inflammation  often 

i^a.<i^  Xj^  suppuration  and  more  rarely  to  partial  necrosis  of  the  glandular 

^^^y*^.    Pus,  usually  fetid  in  character,  breaks  ordinarily  into  the  buccal 

^^'^'^^^^j  more  rarely  towards  the  outside ;  the  disease  then  ends  in  recov- 

^^   i:ti  one  to  two  weeks.  *    * 

The  treatment  is  similar  to  that  recommended  for  parotitis. 

Xlteratore.     Albrecht,  W.  f.  Tk.,  1890,  317. 


Secthix  III. 
DISEASES  OF  THE  PHARYNX, 

1.    Pharyngitis. 

( Rachen e u i^ tten dnng ,    Ua Iseutz uendmuj,    Sch lundltopfen tzuen- 
dmig,  Ilahhrfnine  [fieniian];  AngimL) 

As  |>liaryiiKitis  arp  dosignated  all  inflaTniiiatioiis,  which  are 

partly  catarrhal,  partly   deeper   seated   and  penetrating  even  ^m:^ 

into  the  snbiiuieons  tissue  of  tlie  pharyn.i>:eal  mucosa,  including  --^e^^ 

the  soft  palate  and  the  tonsils.     Such  inflaninuitions  produce  in  ^  a^  ^ 

luan  a  constricting  sensation  of  the  pharynx  durin*^'  tleiclutition  -m::m ^^ 
and  they  are  therefore  also  called  augina  or  synanche. 


Occurrence.  Pharyngitis  is  obsei'\'ed  most  frequently  in 
horses  and  ho^^s,  more  rarely  in  cattle  and  still  more  rarely 
in  sheep  or  cariiivora.  Among  the  first  mentioMe<l  animals 
it  occurs  quite  often  euzooticalty,  among  the  latter  more  rarely. 
Angina  among  cliickens  has  been  observed  by  Albrecht, 


r^^i 


Etiology.  Of  external  causes  of  acute  pharyngitis,  must  ."^•^-^i 
he  mentioned  mechanical  injuries  by  swallowing  rough,  pointed  ^K^'^^i 
particles  of  food  or  other  foreign  bodies  whicli  penetrate  the  ^^^^mtSu 

wall  of  the  pharynx  during  deglutition  or  which  injure  the  mn mlm' A 

eosa,  and  so  form  a  portal  of  entrance  for  pyogenic  Imcteria.  ^  -^^--S 
TTot  feed  or  liot  drinks,  acrid,  caustic  nuiterials  may  likewise  ^^^^ -^^  J 
produce  an  inflammation  of  the  pharyngeal  mucosa.  This  maj^^'W^-^^j 
also  l)e  produced  by  the  inhalation  of  gases,  hot  air,  or  hotz^"- 
smoke  during  a  conflagration.  Hometimes  gastrophilus  lan-a? 
produce  pharyngitis  either  by  direct  mechauical  irritation  or  by-^;.^ 
forming  a  portal  of  eutrance  for  infecting  liacteria,  (Gastro — 
philus  larva^  may  also  be  an  accidental  tinding  in  pharyngitis, 
as  shown  l>y  the  observations  of  Liclunanu  &  Buffingtou,) 

Colds  sometimes  play  an  iTOportant  role.  This  is  snggeste^f^i 
by  the  fref|nency  of  t!ie  affection  during  the  cold  season  whem 
the  animals  are  frequently  exposed  to  the  influence  of  sndder^^ 
changes  of  temperature.  Pharyngitis  may  appear,  partieularl>i^ 
iu  horses,  a  few  days  after  exposure  of  lieated  animals  to  coh":^ 
rain  or  sharp  wind,  or  when  cold  air  has  come  directly  in  ron*^ 
tact  with  the  pharynx.     The  ingestion  of  very  cold,  hoar-froste-- 
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or  frozen  feed,  or  of  very  cold  water  may  have  a  similar  influ- 
ence. These  influences  are  particularly  potent  in  cattle  when, 
during  winter,  they  are  kept  in  warm  barns  and  are  taken  out 
to  drink  very  cold  water. 

Infection  undoubtedly  often  plays  an  important  role.  Even 
in  those  cases  when  the  disease  follows  immediately  upon  a 
cold,  the  latter  very  probably  only  fonns  the  predisposing 
cause.  Suggestive  for  an  infection  as  the  cause  is  the  fact  of 
"the  enzootic  appearance  of  the  disease  in  certain  localities  with 
^  tendency  to  progress  from  animal  to  animal.  The  bacteria 
concerned  may  be  those  which  occur  in  the  buccal  cavity  and 
pharynx  of  otherwise  healthy  animals  (streptococci,  bacillus 
necrophorus,  bipolar  bacteria)  and  which  may  only  occasionally 
exert  a  morbid  effect  after  the  resistance  of  the  mucosa  has 
been  lessened  by  noxious  external  influences. 

The  bacillus  necrophorus  deserves  first  consideration  as  it  has 
Tepeatedly  caused  enzootics  of  angina  in  hogs  ( Johne  &  Meyfarth,  Kitt, 
Schleg)  and  also  appears  to  have  played  a  role  in  diphtheritic  pharyn- 
^tis  in  cattle  as  observed  by  Mayr,  Strebel,  Prietsch.  Similar  anginas 
liave  been  observed  in  sheep  (Roche-Lubin,  Diem)  and  in  dogs  or  cats 
(Robertson,  Gray,  Symes). 

Young  dogs  sometimes  develop  an  enzootic  pharyngitis  during  the 
:first  weeks,  which  may  pass  into  pyemia  (Friedberger  &  Frohner).  In 
^  case  of  croupous  pharyngitis  of  a  dog.  Ball  demonstrated  streptococci 
"which  he  believed  to  be  the  cause  of  the  disease. 

Secondary  pharyngitis,  as  a  part  of  the  clinical  picture  of 
specific  infectious  diseases,  frequently  appears  either  sporadical- 
ly or  enzootically.  Such  diseases  are  strangles,  influenza  of  the 
lorse,  buffalo  plague,  hemorrhagic  septicemia  of  cattle  and  of 
fiwine,  fowl  cholera,  anthrax,  diphtheria,  purpura  hernorrhagica, 
A^ariola,  etc.  Pharyngitis  due  to  the  bacillus  suisepticus  (septi- 
cemic angina)  occasionally  appears  in  enzootic  form  (Graffun- 
der  &  Schreiber,  Pr.  Vb.). 

Inflammatory  processes  of  neighboring  tissues  such  as  the 
oiasal  and  buccal  cavities,  the  larynx,  the  air  sac,  the  esophagus, 
^nd  of  the  bones  of  the  face  not  infrequently  extend  to  the 
mucosa  of  the  pharynx. 

Chronic  pharjrngitis  is  quite  common.  It  is,  however,  of 
no  great  importance  from  a  clinical  standpoint,  since  it  does 
not  lead  to  important  pathologic  disturbances.  It  generally 
develops  after  an  acute  pharyngitis  or  after  repeated,  long-con- 
tinued irritation. 

Susceptibility.  Horses  and  swine  are  most  prone  to  de- 
velop disease  of  the  pharynx.  The  marked  difference  in  the 
predisposition  of  various  groups  of  animals  partially  depends, 
perhaps,  upon  the  fact  that  the  tonsils  of  horses  and  swine  pos- 
sess several  foramina  coeca,  those  of  other  animals  only  single 
ones.      Hence,  it  appears  that  the  tonsils  of  horses  and  swine 
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may  more  easily  be  invaded  by  pyogenic  and  other  microorj 
isms  than  those  of  other  animals. 

Anatomical  Changes.  Catarrhal  inflammation  (pharyn- 
^tis  catarrljalis)  aftVet-s  the  mneosa  only;  this  appears  red- 
dened diffnsely  or  in  spots,  swollen,  covered  with  a  tenacious 
mucus;  the  lyniph  follicles  and  the  nuieous  ^land^*  are  swollen 
and  tlie  subnmeosa  tissue  may  l>e  in  a  condition  of  edematous^ 
infiltration.  ■ 

In  severe  cases  the  highly  swollen  mucosa  may  become  ul- 
cerated and  the  snlmmcons  tissue  then  presents  a  thickened, 
gelatinous  mass,  containing  streaky  extravasations  of  blood,  or 
purulent  iutiltrations  (ph.  pnrnlenta  s.  j>hlegiuonosa).  Sul>- 
mucous  abscesses  may  be  formed  in  certain  places,  particularly 
in  the  retropliaryn,i^eal  rei^ion  (aliscessns  retro-  or  peripharyn- 
geales).  These  then  protrude  into  the  pharyngeal  cavity,  en- 
croach upon  it>  or  may  even  obliterate  it  completely.  After  the 
opening  of  the  abscess  into  the  pharynx  or  toAvai'ds  the  ontside, 
tliere  may  exeeptionaI!y  remain  a  pharyngeal  fistula.  After  in- 
jury of  the  pharynx  or  after  malignant  infection,  the  abscess 
frequently  contains  fetid,  iciiorous  nuisses,  sometimes  mixed 
with  renmants  of  food.  Retropharyngeal  abscesses  may  also 
be  formed  in  consequence  of  suppuration  of  the  post-pharjiigeal 
l™iphatic  glands.  Such  abscesses  are  formed  in  the  horse  in 
strangles  or  influenza.  In  the  dog,  retropharyngeal  abscess 
often  appears  sinndtaneonsly  with  purulent  parotitis.  ^J 

In  some  eases  pseiidouKnubranes  form  on  the  mucosa;  the^^l 
may  consist  of  a  deposit  of  exudate  {|>h.  membranaeea  s.  croup- 
osa)  or  they  may  contain  necrotic  tissue  (ph.  diphtheritica). 

The  tonsils  are  always  more  or  less  swollen,  their  crjT^ts 
filled  with  a  thick  purulent  caseous,  ill-snielliug  material.  The 
soft  palate  is  likewise  swollen;  the  eouneetive  tissue  between  the 
bundles  of  muscle  tillers  is  infiltrated  edematously. 

Tn  pharyniEritis  in  hogs  due  to  the  baeilluB  ueerophorus  tlie  tonsils  are  miicli 
Hwollen,  ilirtj  grayish-jeUow ;  the  eryftts  are  filled  with  dry  caseous  tnatenal,  the 
Ij^riph  follicles  in  the  neighl>orhocnl  niu\  iii  the  miicoHa  of  thp  pharynx  in  general 
are  necrotic^  the  surfaces  coated  everywhere  with  masses  of  fibrin.  The  necrosis 
sometimes  spreads  to  the  eurface  of  the  tongue,  while  the  subniurous  tii*sue  of  this 
orfjan  and  of  the  pharynx,  aod  likeivLse  the  musclen  become  infiltrated  edematotisljr^ 
The  nei>jhl>oring;  lynajth  j^landn  nhow  ar'ute  swell  injf. 


In  chronic  pharyngitis,  t!ie  mucosa  is  tliickened,  particu- 
larly on  tlie  posterior  wall,  and  is  bluiali-red;  the  l\inpli  follicles 
and  mucous  glands  form  nodnles  of  the  size  of  a  lentil  (ph. 
p^anulosa).  The  muscles  of  the  pharynx  become  atrophic  and 
the  connective  tissue  proliferated  (Trasbot),  In  horses  the 
tonsils  may  increase  in  size  to  foiin  purplish  masses  of  the  size 
of  a  finger  (Kitt).  , 

Symptoms.  In  acute  pharyngitis  the  in^cjestion  of  food  oc- 
curs  slowly  and  carefully  and  there  is  difficulty  in  deglutition^ 


Sympto 


209 


TliG^    food   is  raastieated   slowly   and  the  head  and  neck  are 
stx'^tchpd  out  in  swallowing.     The  animals  are  sometimes  rest- 
less    atid  doo-s  and  t)o.Q:s  oceasionally  cry  out.     Sometimes  food 
is     ^ixpelled   after   rt*])i*ated  unsueeessfut   attempts  at   swallow- 
ing^,   to  he  a^ain  taken  up  laten  Finally,  the  animals  do  not  toneli 
tlioix'  food  any  more»  and  rather  stance  than  be  again  and  again 
exposed  to  the  pain  of  swallowing.  The  ingestion  of  fluid,  while 
eii5=iic:*r,  also  f^anses  pain,  so  that  the  patients  may  even  refuse  to 
fli*ii^lc,  hut  (udy  irrigate  or  wash  out  tlieir  mouth  in  water  tliat 
is    La^?Id  before  them.    The  patients  sometimes  make  swallowing 
iTiovcfments,  probably  in  eonseqoenee  of  tlie  inllammatory  irri- 
tat; ion  ami  of  the  masses  of  mueus  which  are  eolleeting.    Vomit- 
iriS"     is  lironglit  alioiit  simihirly,  particularly  in  dogs  and  swine. 
in  a  k^rge  number  of  cases,  however,  usually  only  in  horses, 
itijl^e^sted  water  is  partly  expelltHl  through  the  nasal  cavities 
(  r^c^^g-nrgitation).     The  cause  of  this  sjonptom  lies  in  the  edema- 
toxx^    inliltration  which,  in  the  severer  inflammations,  develops 
^"li    tlxe  suhmueous  eonneetive  tissue  of  the  soft  palate,  the  lower 
poi-'tion  of  the  i)harynx  and  between  the  muscles  of  the  roof  of 
t-l^^    tongiie.     This  interferes  mechanically  wnth  deglutition  and 
^vitlx  the  proper  contraction  of  the  muscles. 

ICasal  discharge  occurs  during  the  acute  course  of  the  dis- 

^as^^  and  the  mucous  secretions  usually  mixed  with  particles  of 

f  Of>d  appear  in  large  amounts  at  the  anterior  nares.    A  low  posi- 

tioTx     of  the  bead  in  horses  sometimes  increases  the  nasal  dis- 

^l^a^X"ge.     More  or  less  salivation  is  likewise  present*     Increased 

tcMXiil^rness  of  the  pharynx  is  manifest  in  a  stilT,  stretebed  posi- 

tioia    of  the  head  and,  on  moving,  the  annuals  hold  the  head  and 

i^^c?k:  in  this  stiff  position.     They  try  to  escape  palpation  and 

^^^^Tx  a  careful  touclung  of  tlie  region  of  the  larynx  excites  mani- 

*^^t:^tions  of  pain  and  ofteiT  leads  to  a  convulsive  cough,  aecoui- 

^^*'^^^i^d  by  a  peculiar,  snorting  sound.     The  pharjTigeal  region 

^^'^^ixiently  appears  swollen,  tender  and  hot.     The  swelling  is 

El^^'^tieularly  noticeable  in  hogs  and  the  mucosa  is  purplish. 

^  *-*^     suliniaxillary  and  upper  salivary  glands  are  swollen,  al- 

^*ioi^X;E^h  they  may  not  l>e  palpable,  in  consequence  of  edematous 

^V^^  Itration.      Sometimes  swelling  of  the  salivary  glands  is  no- 

-  ?^^^^able.     In  calves,  sheep,  dogs,  cats  and  fowls,  direct  inspee- 

_^Oxx    of  the  pharynx  shows  the  swollen  and  intensely  reddened 

rr^"^Oosa*  covered  with  pseiidomcndiranes.     These  conditions  are 

Im^^**ticularly  noticeable  on  the  soft  palate  and  on  the  pillars  of 

\^^^   fauces.   Tbe  tonsils  are  likewise  swollen  and  they  may  liave 

^^■^^Orne  so  nuich  ai)proxiTnated  to  eneh  other  that  tliere  is  only 

*^l^nder  cleft  left  Ijetween  them*   Tlie  pharyngeal  wall  is  eov- 

^^cl  ^vitli  a  profuse  mucoid,  or  muco-purulent  secretion. 

Cough  is  present  in  all  cases,  either  after  deglutition  or  in 

•^^Ittr  attacks.     The  animals  then  cough  up  a  large  amount 

^^     Bf>cretion,   which   is    often   mixed   with   particles   of    footh 

^^^>nigitis,  which  really  is  tlie  cause  of  the  eougli,  may  become 

^Vutig^rQiis  in  consequence  of  edema  of  the  epiglottis  or  of  the 
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arytenoid  cartilage.^.  In  sueli  cases  respiration  becomes  diffici 
Deep  inspiration  after  each  cough,  and  later  on  every  inspi: 
tory  efTort,  is  accompanied  bj^  a  snorting  or  whistling  soni 
The  animal  lias  attacks  of  dyspnea  and  the  latter  may  beco: 
fatal  Tliese  resjiiratory  disturbances  are  particnlarly  vv 
marked  and  common  in  the  hog.  Elevation  of  the  teniperati 
exists  in  the  majority  of  cases.  In  pharyngitis  following  a  e< 
or  an  infection,  fever  is  usually  i> resent  from  the  start  and  i 
latter  may  precede  the  other  symptoms  for  one  to  two  da 

(Fig.  S2): 

Pbar>nigitis  from  tranmatie  or  chemical  causes  usually  ) 
gins  without  an  elevation  of  temperature,  and  fever  only  i 
pears  later  after  ulceration  or  pus  formation  has  oceiirp 
j\n  elevation  of  temperature  recurring  <lnring  the  later  com 
of  the  disease  points  to  a  penetration  of  the  process  into  1 
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Fig,  32*     Fever  curve  in  n  en.^e  of  pharyngitis  in  n  horse. 


deeper  tissues.  In  these  cases  the  fever  then  generally  p* 
sists  until  the  shedding  of  the  necrotic  tissues  or  until  the  sp( 
ta neons  or  artiiicial  opening  of  an  abscess,  when  the  tempei 
ture  usually  goes  down  within  one  to  two  days. 

The  appetite  may  be  permanently  retained  in  those  cai 
w^hich  are  not  aeeonipanied  l*y  fever  at  all  or  only  by  a  tu< 
erate  elevation  of  temperature*  but  even  in  these  cases  the  nut 
tion  usually  suffers  in  eonsc-quence  of  the  difficult  deglutiti^ 

Tlie  urin(%  in  insufficient  nutrition  assumes  an  acid  reactii 
even  in  herbivora,^  and  it  may  be  quite  thin  for  days,  | 
dican  is  increased  in  ichorous  necrosis  of  tissues.  Meyer  des 
onstrated  an  increase  in  tlie  nundjer  of  leucocytes  of  the  bio 
in  acute  pbar>mgitis. 

The  symptoms  of  chronic  pharyngitis  are  in  nature  sinal 
to  those  described  above;  they  are,  however,  milder  in  chi 
acter.     Deglutition  is  ditKcult  but  not  impossible;  the  phary 
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geal  region  is  swollen  moderately  or  not  at  all;  it  is  not  very 
tender;  the  ingestion  of  food  is  frequently  interrupted  by  at- 
tacks of  cough  and  the  anterior  nares  discharge  a  tenacious 
XBUcoid  or  mucopurulent  secretion. 

Course.  Primary  acute  pharyngitis  usually  takes  a  favor- 
.^ble  course,  except  in  hogs,  where  the  disease  usually  leads  to  a 
fatal  issue.  The  symptoms  appear  in  rapid  succession,  so  that 
"they  are  fully  developed  in  two  to  three  days ;  they  then  remain 
,^t  their  height  for  an  equal  period  of  time  and  recede  gradually, 
so  that  at  the  end  of  the  first,  or  during  the  second  week,  com- 
]i>lete  recovery  occurs. 

The  course  is  more  protracted  when  ulceration  or  suppura- 
tion of  the  deeper  tissues  occurs.  In  these  cases  all  symptoms 
X^ersist  for  a  longer  time  or  even  increase  in  intensity.  The 
iffever  goes  up,  remains  stationary  or  becomes  remittent  until 
<he  shedding  of  the  necrotic  tissue  occurs  or  the  abscess  opens 
Snto  the  pharynx  or  into  the  outer  world.  After  opening  of 
<he  abscess  and  the  discharge  of  pus,  the  condition  of  the  patient 
:K"apidly  ameliorates  and  recovery  takes  place.  A  pharyngeal 
£stula,  which  may  have  formed,  generally  closes  only  after  a 
long  period  of  time.  Occasionally  a  thickening  in  the  pharjm- 
^^eal  wall  may  be  formed,  which  may  permanently  disturb 
cJeglutition  and  respiration,  particularly  during  work  (Wetzl). 
-A  catarrh  of  the  guttural  pouch  may  occur  in  horses;  in  hogs, 
^L  tough,  not  painful,  swelling  may  be  formed  after  the  opening 
of  a  number  of  small  subcutaneous  abscesses,  which  permanently 
interferes  with  deglutition  and  respiration.  Paralysis  of  the 
:^harynx  may  also  occur,  but  may  again  disappear  after  a  pro- 
longed period. 

A  fatal  issue  is  generally  due  to  complications.  Edema  of 
<he  larynx,  in  the  absence  of  proper  aid,  may  lead  to  suffoca- 
tion. An  occurrence,  which  is  not  infrequent  in  horses,  is  as- 
X>iration  pneumonia  due  to  swallowing  or  inspiration  of  pus  of 
^n  abscess  breaking  into  the  pharynx.  Inflammation  may  also 
spread  into  the  loose  connective  tissue  in  the  mediastinum,  and 
^hen  a  pleuritis  or  pericarditis  closes  the  chapter  (Cadeac). 
Xn  phlegmonous  pharyngitis  septic  material  may  be  absorbed 
:ffrom  ulcerations  and  lead  to  general  sepsis  or  a  fatal  hem- 
orrhage may  occur  at  the  base  of  an  open  ulcer  (Wakefield,  De 
JTong,  Monod). 

Diagnosis.    The  clinical  picture  of  pharyngitis  is,  as  a  rule, 
cjnite  characteristic,  so  that  diagnosis  offers  no  difficulties.    For- 
eign bodies  which  have  become  wedged  in  the  pharynx,  gener- 
ally in  camivora  and  cattle  (Fiebiger  has  seen  two  such  cases 
in  horses),  can  best  be  detected  by  inspection  and  internal  man- 
ual palpation.     Tumors  of  the  pharynx  are  usually  not  painful, 
the  signs  of  an  acute  affection  are  missing  and  internal  palpa- 
tion reveals  the  tumor.     In  paralysis  of  the  pharynx  there  is  no 


tenderness  and  the  peculiar  position  of  the  head  is  absent. 
Diseases  of  the  central  nervous  system  will  lead  to  otiier  paraly- 
sis besides  that  of  the  pharynx;  and  in  eases  of  meningitis 
there  are  mental  disturljanet's.  In  ohytruetion  of  the  esoph- 
agus no  ehan;<es  are  found  in  the  ]>harynx  and  regurgitation 
during  the  act  of  deglutition  occurs  later;  a  sound  will  find  the 
ohstrn**tiou  in  the  esophagus.  Parotitis  does,  generally,  not 
lead  to  regurgitatiou,  and  is  not  accompanied  l)y  nasal  dis- 
charge. If  pressure  is  made  on  tlie  lower  wail  of  the  pharynx 
(base  of  the  tougne),  pain  is  not  elicited,  Catarrli  of  tbe  gut- 
tural pouch  generally  causes  a  uniUitcral  swelling  in  the  upper 
portion  of  the  parotid  region;  pressure  on  the  latter  usually 
causes  nasal  discharge;  pressure  on  the  lower  pharyngeal  wall 
does  not  elicit  pain.  Since  pliaryngitis  may  be  a  part  of  tbe  pic- 
ture of  a  general  infectious  disease^  one  must,  in  the  beginninif, 
tliink  of  this  possibility.  In  horses  one  must  think  of  strangles; 
in  cattle  and  swine,  of  bemorrliagie  septicemia,  hog  cholera, 
or  anthrax. 

The  determination  of  the  nature  of  ijharyugitis  is  usually 
very  difficult,  except  in  smaller  animals  where  inspection  per- 
mits a  good  survey  of  the  anatomical  changes.  It  maj^  be 
said,  in  general,  that  high  fever  |M'rsisting  during  tbe  course  of 
the  disease,  intense  and  increasing  swellings  of  tbe  pharynx, 
speak  for  a  deeply  penetratnig  inflammation.  Gangrene  of  tbe 
mucf^sa,  jihlegmonous  or  diplitheritic  iufianunations,  aside  from 
their  local  manifestations,  are  characterized  l>y  a  fetid  smell 
of  the  saliva  and  the  exjared  air.  Oonglied  up  masses  of  fibrin 
point  to  croupous  pharyngitis.  In  proper  cases  one  may  use 
in  horses  the  rbinolaryngoscope  of  Polansky  &  Scbiudelka, 
which  occasionally  makes  it  possible  to  recognize  swidlings  of 
tbe  mueosa,  hemorrhages,  sruall  aljscesses,  etc.  In  difficult  res- 
piration this  instrument  cannot  be  used. 


Prognosis,  The  prognosis  of  primary  uncomplicated 
pharyngitis  is  favorable;  however,  it  liecomes  the  more  unfavor- 
able the  nmre  tbe  symptoms  ]>oint  to  phlegmonous,  <lipbtberitic 
or  puruleut  iuflnmumtion.  Even  affections  wliich  are  niikl  at 
the  start,  nuty  in  tljeir  further  course  assume  a  maligtiant  eliar- 
aeter,  particidarly  in  horses,  where  aspiration  may  easily  occur; 
bence  a  gmirded  prognosis  is  advisable  during  the  early  stages. 

Treatment  Considering  the  increasing  tenderness  of  tbe 
rrmeosa  and  the  diOiculties  in  deglutition,  tlie  food  must  be  soft, 
Trnishy  or  fluiil  in  consistency.  In  herbivora,  the  best  nourish- 
mt'ut  is  gr*'cn  feed,  well  wetted  hay,  fiour  or  bran  mashes  tbin 
in  consistency,  while  hogs  and  carnivora  are  best  fed  with  milk. 
Horses  srifTeriug  from  intense  difficulty  in  deglutition  should 
ni  first  nut  l>e  fod  <'Von  with  entirely  fluid  feed  and  water;  thirst 
can  b(-  abeviatcil  by  repeated  injections  of  Inkewarni  water  into 
the  rectum.     Tbe  patient  should  fast  from  one  to  two  davs  and 
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tiuiis  may  Bonietimes  jt^ivt*  relief  in  eoiiibinatioii  Avith  Priessiiitz* 
applieationB  (oil  of  miistant  in  li  to  8%  aleoliolie  sohition,  red 
biniodide  of  mercury  ointment  1:4). 

Abscesses  should,  if  possible^  be  opened  early;  it  is  some- 
times possible  in  cattle  to  open  an  abscess^  previously  located 
in  tbe  pbarynx  by  palpation,  with  a  knife  introduced  into  the 
mouth  (Macgillivray,  Cunningham).  A  pharyngeal  fistula 
which  has  eventually  formed  may  be  made  to  heal  within  a 
few  weeks  by  repeated  disinfection.  Tracheotomy  must  not 
be  delayed  in  the  presence  of  intense  dysi>nea  or  edema  of  the 
larynx.  The  use  of  internal  medicines  usiuilly  appears  super- 
fluous and  may  even  be  dangerous*  Should  it  however  become 
necessary,  such  medicines  should  be  used  by  rectal  or  by  sub- 
cutaneous injections. 

Chronic  pharyngitis  in  small  animals  may  be  treated  with 
local  applications  of  tincture  of  iodine  (Tinct.  lodi,,  Tinet, 
Gallarum  aa),  chloride  of  iron  (1:6),  iodine  or  tannic-acid- 
glyeerine,  insufflations  of  boraeic  acid  or  tannic  acid  with  sugar 
(aa).  In  large  animals  treatment  must  be  limited  to  irritant 
inunctions  and  Priessnitz'  application. 

Literature.  Albrecht,  M.  t.  W.,  IftOD,  26.— Ball,  J.  v6t.,  1906,  449.— Buffing  ton, 
Am.  V.  li,,  imr>,  37,— C'unninghani,  Vet.  JLK,  1906,  161.— Dioni,  W.  f.  Tk.»  1H97^ 
339— Fiehi^rer,  Z.  f.  Tin.,  1902,  YI,  443.— Graffumler  &  Selireiber,  D,  t.  W.,  1902, 
47L— «1e  JoDg,  D.  Z.  f.  Tm.,  1M92,  XVIII,  3o0.— Kitt,  Miiw^h.,  Jhb.,  1K93-94,  81.— 
Lichmaiin.  O.  M.,  1^93.  1I5!K— Low,  \Vt.,  lf^*>2,  443.— Mevpr,  Z.  f.  Tin..  1906.— 
X,  1.— Nikobki,  Vet.  JliK,  188fi,  RL_PreJH?,  Z.  f,  Tul.  1898,  IT,  62.~Pr.  \^j,, 
1900,  ITj  D.— Si?<|yen8,  Vet,,  ISIU,  504.— Sonin,  Vet.  Jhb.,  1HS8,  8L— Wetzl,  A.  L., 
1907,  IS.     (See  also  literature  on  epizootic  laryngopharvngeal  catarrh.) 
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2,    Paralysis  phar3mgis. 

(Paralysis  of  the  Pharynx,  ScMundkopftaehmnng   [German].) 

Etiology,  Paralysis  of  the  pharynx  is  especially  seen  as 
a  part  of  tlie  elinieal  pictnre  of  Inilbar  paralysis  in  disease 
of  the  central  nervous  system  {meningitis,  meningitis  eerehro- 
spinalis  enzootica,  progressive  bnlhar  paralysis,  tumors),  in  tlie 
course  of  eertiiin  infectious  diseases  (rabies,  acute  infectious 
hullmr  paralysis)  and  intoxications  (botulism)  and  also,  as  is 
claimed,  after  poisoning  with  some  fungi. 

Occasionally  it  develops  secondarily  after  acute  pharyngitis 
(Bongartz)  probably  due  to  secondary  aflfeetion  of  the  glosso- 
pharyngeal nerves  or  of  the  branches  of  the  pneumogastric 
ner\^e  which  supply  the  muscles  of  the  pharynx.  (Zschokke 
saw  a  case  of  paralysis  of  tlie  pharynx  caused  by  a  perineuritis 
after  infection  of  the  guttural  pouch  of  a  horse  with  hyphomy- 
cetes.)  Tumors  compressing  the  pneumogastric  nerve  may  ex- 
ceptionally produce  paralysis  of  the  pharynx.  Sometimes  the 
latter  may  appear  as  a  primary  conditioiu 

Symptoms.  Paralysis  of  the  pharynx  makes  deglutition 
mipossible,  consequently  food  and  water  taken  up  are  again 
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-v"oic3Lcd  by  the  mouth,  or  expelled  through  the  nose.  The  morsels 
of  f^ood  camiot  descend  into  the  esophagus,  though  attempts 
a.t  <Jeglutition    occur    accompanied    by    loud    sounds.     Sali- 

^v^^tion  is  always  profuse,  because  the  saliva  cannot  be  swal- 
lo^wiT^d  and  hence  collects  in  the  buccal  cavity.  Portions  of  food 
or*  "%^?^hole  mouthfuls  may  become  wedged  in  the  pharynx;  parts 
TJCkSL-y^  get  into  the  larynx  and  trachea  and  cause  gangrene  of  the 
IxjLxn,^^.  Introducing  the  hand  into  the  pharynx  of  larger  animals 
do^^  not  produce  any  contraction  of  the  pharyngeal  muscles 
(ZSiiiKm).  Whistling  and  snorting  noises  accompany  the  move- 
xri^]r:i.ls  of  the  animals  and  may  even  be  heard  during  rest;  the 
<ii^"t:^tirbances  of  regurgitation  diminish  the  capacity  for  work. 

Straub  and  Friedberger  have  seen  horses  unable  to  swallow  water 
t>^^^  ^ft.ble  to  swallow  dry  food  in  a  perfectly  normal  manner.  In  these 
^«i.3s^s»,  the  causes  of  which  could  not  be  ascertained,  the  remedy  consisted 
^^Ki.  it:«:xxxing  the  dry  feed  with  water  so  that  the  system  received  a  sufficient 
^-iitr^oxxnt  of  fluid. 

Diagnosis.  A  careful  examination  must  exclude  all  other 
^is^aises  of  the  pharynx  (wedged  foreign  bodies,  tumors,  retro- 
T^l^^i-x-yngeal  abscess),  occlusion  or  compression. 

Treatment.  Paralysis  due  to  local  inflammation  sometimes 
®^^l>asides  without  any  treatment  at  all  (Dieckerhoff).  The 
^^ixxials  must,  however,  in  all  cases  be  fed  artificially  (see  page 
f  ^3  )  .  Irritant  inunctions  and  nerve  tonics  by  subcutaneous 
i^J^<3tion  are  frequently  used.  Recovery  in  horses  was  seen  by 
^^^^^^gert  after  daily  injections  of  0.05-0.06  gm.  strychnia ;  Langer, 
^-^3  strychnia;  Sonnenberg  after  one  injection  of  0.025  gm. 
^J*"^<:ioline.  Sometimes,  however,  it  is  necessary  to  slaughter 
txi^      animals  in  order  to  recover  part  of  their  value. 

4*^^  Xiteratore.     Besnoit,  Rev.  v6t.,   1903,   10.— Bon^rtz,  A.  f.   Tk.,  1881,  VII, 

^r^ — Dexler,  Nervenkrkh.   d.   Pferdes,   1899,  30.— Langer,  Z.   f.  Vk.,   1890,  417.— 

5Sl/?i^^nberg,   B.   t.   W.,   1906,   8o8.— Straub,   Rep.,    1858,   26.— Zschokke,    Schw.,  A., 
'^^^r^     XLIX,  313.— Ziirn,  D.  t.  W.,  1905,  62. 


1  Enzootic  Paralysis  of  the  Pharynx  in  Cattle.     This  name  was  given 

^  XllDieckerhoff  to  a  disease  of  cattle  originally  called  meningitis  bourn 
j^ ^^^^^^^tica  by  several  authors  (Vogel,  Utz,  Mayer,  Zipperlen  and  others). 
^**""^kerhoff  believed  that  the  disease  is  caused  by  an  infectious  sub- 


^^\r^ ^ ^ ^  _     ^ 

^^^^•^^^^tic  cerebrospinal  meningitis  are  not  definitely  known 

^-^         To  this  group  may  also  belong  an  enzootic  paralysia  of  the  ph 

v^^^^in  cattle,  less  frequently  in  sheep  and  horses,  and  believed  t.,  — ^^  — 

•^^^^^tion    of    food    much    contaminated    with    rust    fungi    (Johne,    Herele,    Adam, 


^^oe  contained  in  the  food,  because  this  assumption  would  explain  its 
ij^^^^^^otic  nature.  It  is  not  spread  to  neighboring  farms.  The  disease 
^^^  \)een  noticed  particularly  in  Germany,  although  Andersen  and  Berg 
^^^^'^^  seen  it  frequently  in  Denmark.     Its  nature  and  its  relation  to 


^«»*lt  and  others). 
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xjrigation  with  solutions  containiDg  common  salt,  vinegar  or  ammonia 
OT  in  the  inhalation  of  turpentine  vapors. 

Tokishige  found  filiform  worms  in  the  pharynx  of  a  horse  dead 
jtrom  pharyngitis,  which  he  thought  to  be  Dispharagus  reticulatus. 


4.      TTumors  of  the  Pharjmx.  Tumores  intra-  et  peripharjmgeales. 

Occurrence.  Tumors  of  the  pharynx  and  its  neighborhood 
ajr^^  rare  in  domestic  animals.  Least  frequently  seen  are  such 
tx-^CB.^  neoplasms  as  papilloma,  sarcoma,  carcinoma,  lipoma,  also 
r^t^ntion  cysts;  connective  tissue  hypertrophy  of  the  mucosa 
of  <he  pharynx  is  seen  after  an  acute  pharyngitis  (Wetzl). 
-A.c»^inomycomata  or  tuberculous  growths  are  seen  more  com- 
^3ac>:»::ily  in  cattle. 


According  to  Zimmer's  statistics  seventy-three  cases  of  tumors  of  the  pharynx 
*^"*  ^^-^^.-ttle  were  divided  as  follows:  Fifty-four  cases  of  actinomycosis,  five  cases  of 
'tijV>^'»-^ulous  growths,  seven  cases  of  dermoid  cysts,  four  cases  of  fibroma,  two  cases 
^^  <*  ^z^  lloid  cysts,  one  case  of  melanoma.  Out  of  4,708  cases  of  profound  tuberculosis 
-^^'^**"»'^  ussen  found  retropharyngeal  lymph  glands  in  a  condition  of  tuberculous 
y^>^^  *:»eration  in  3,245  cases  (68.937r);  the  gland  below  the  parotid  in  228  cases 
^"•^-S-^,^).  and  the  tonsils  only  in  fifty-two  cases  (1.1%). 

As  has  been  shown  by  the  fundamental  work  of  Morkeberg,  acti- 
?^^^^^iri.^cosis  usually  develops  in  the  upper,  posterior  parts,  more  rarely 
^*^  ^  "t:  l:ie  lateral  walls  of  the  pharynx,  that  is  either  in  its  mucosa  or  in  the 
^^^iiS'liboring  tissues.  These  actinomycotic  masses  then  show  a  tendency 
^^^  X>^:rx)ject  polyplike  into  the  pharynx.  Tuberculous  tumors,  on  the  con- 
***^^*"'3?',  arise  outside  of  the  pharynx  and  only  make  its  wall  protrude  in 
^  "t-i^a^morlike  manner.  The  root  of  the  tongue  is  usually  the  seat  of 
J*^'t^^:»=ition  cysts,  also  the  anterior  surface  of  the  epiglottis  or  a  place  be- 
.^'^^^xi  the  latter  and  the  root  of  the  tongue.  True  tumors  usually  arise 
^*^    "t:  ixe  upper  posterior  portion  of  the  pharynx. 

Jntrapharyngeal  tumors  usually  become  pediculated  in  consequence 
^^   "t  If  action  made  in  deglutition. 

Symptoms.     The  sessile  tumors  produce  increasing  diffi- 

^1^1  t^r  in  swallowing,  but  without  pain;  later  dyspnea  and  rat- 

^*^^"^^5,  whistling  and  snorting  noises  are  heard,  w^hen  the  tumor 

^^^<^  ^K:*oaches  upon  the  posterior  nares  and  the  larynx.    Difficulty 

V^   ^  ^glutition  and  respiration  is  increased  when  the  head  is  bent 

^^^A^^ard  or  sideways.    Stenosis  of  the  posterior  nares  causes 

^'^i^l  breathing  in  all  animals  (bulging  of  the  cheeks  during 

^^l^XTation)  which  disappears  when  the  mouth  is  opened. 

Smaller,  pediculated  tumors  cause  diCBculty  in  deglutition 

^^      x*espiration  as  well  as  rattling  sounds  only  occasionally, 

^^rrt^ly,  when  they  become  displaced  into  the  pharjTix,  larynx 

?^    t:owards  the  choanal,  in  deglutition,  strong  inspiration  and 

V^  ^^rtain  positions  of  the  head,  until  they  are  again  expelled 

^    ^  strong  expiration  or  a  movement  of  the  head.     It  may, 

TO^g^rever,  occur  occasionally  that  such  an  attack  brings  about 

^^ffocation  of  the  animal.     As  the  tumor  grows  the  attacks 
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become  more  frequent  and  lead  finally  to  permanent  difScolty 
in  deglutition  and  respiration. 

IMscharges  from  the  nose  are  only  observed  in  part  of  the 
cases,  such  discharges  are  sometimes  fetid  and  mixed  with 
fragments  of  tissues.  Epistaxis  occasionally  occurs;  dogs 
sometimes  vomit  and  the  tumor  may  then  be  visible  in  the 
buccal  cavity. 

With  the  exception  of  those  on  the  posterior  surface  of 
the  soft  palate,  tumors  of  the  pharynx  in  smaller  animals  can 
be  seen  on  inspection;  in  horses,  however,  only  with  the  aid 
of  the  rhinolaryngoscope.  With  the  hand  introduced  into  the 
pharj'nx  even  those  tumors  can  be  palpated  which  arise  in 
the  neighborhood  of  the  posterior  nares. 

Peripharyngeal  tumors  when  present  produce  visible 
changes  in  the  pharynx. 

Swelling  of  the  submaxillarj',  also  occasionally  of  the 
peripharyngeal  lymphatic  glands,  occurs  in  malignant  tumors 
and  tuberculosis  of  the  pharynx. 

Diagnosis.  The  described  disturbances  of  deglutition  and 
respiration,  if  developing  slowly,  strongly  suggest  the  presence 
of  pharyngeal  tumors ;  a  definite  diagnosis  can  however  be  made 
only  after  local  inspection.  When  the  examination  of  the 
pharynx  is  negative,  tumors  of  the  larynx  may  be  discovered 
by  laryngoscopy  and  it  may  perhaps  be  necessary  to  make  an 
exploratory  laryngotomy. — Tumors  of  the  larynx  may  also  be 
distinguished  by  the  fact  that  compression  of  the  larynx  in- 
creases the  dyspnea;  this  is  not  the  case  in  tumors  of  the 
pharynx.  However,  exploratory  tracheotomy  may  be  necessary 
to  settle  the  point. — Nasal  stenosis  can  easily  be  excluded  by 
a  local  inspection. — Retro-  and  peripharyngeal  abscesses  furnish 
a  similar  clinical  picture  during  a  protracted  course,  but  local 
examination  and  the  history  of  the  case  permit  a  correct 
difTerontial  diagnosis.  In  making  the  latter  the  following  other 
conditions  have  to  be  considered:  Chronic  disease  of  the 
pharynx,  and  of  the  guttural  pouch,  spasm  of  the  glottis,  steno- 
sis of  the  bronchi,  and  in  the  case  of  dogs  cardiac  dyspnea  in 
uncompensated  valvular  disease  of  the  heart,  which  likewise 
leads  to  attacks  of  rattling  respiration. 

The  detennination  of  the  nature  of  the  tumor  requires 
a  careful  examination  of  the  pharjTix  and  its  neighborhood. 

Prognosis.     This  depends  upon  the  seat  and  the  nature 

of  the  tumor.     If  the  latter  can  be  removed,  the  animal  can 

be  saved;  if  its  removal  is  impossible  the  animals  die  from 

"'iffocation,  pneumonia  or  marasmus.    Even  tuberculous  tumors 

-v^oved  and  complete  recovery  may  follow  the  opera- 

^oQ  been  purely  local.     Tuberculous  and 


f 


Treatment. 


219 


Treatment.  Pediculated  tumors  and  those  not  having  a 
broad  base  may  be  crushed  or  cut  off  after  ligation  of  the 
pedicle  with  instruments  introduced  through  the  mouth.  A 
preliminary  tracheotomy  is  however  usually  necessary.  Iodide 
of  potash  often  proves  of  no  value  in  the  treatment  of  actinomy- 
cotic tumors  of  the  pharynx.  (Details  about  the  operative 
treatment  of  pharyngeal  tumors  may  be  found  in  the  publica- 
tions of  Morkeberg.) 

lateratnre.  Morkeberg,  Z.  f.  Tm.,  1907,  XI,  63  (Lit.).— Kasmussen,  B.  t.  W., 
1906,  848.— Wetzl,  A.  L.,  1907,  3.— Zimmer,  B.  t.  W.,  1891,  376. 


Section  IV. 

DISEASES  OF  THE  ESOPHAGUS. 

1.    Inflammation  of  the  Esophagus.    Oesophagitis. 

{EntzUendting  des  Schlundes  [German].) 

Etiology.  Irritating,  caustic  substances  or  rough,  pointed 
bodies,  which  are  ingested  with  food  or  water,  or  improperly 
selected  medicines,  may  get  into  the  gullet  and  cause  catarrh 
or  a  rather  penetrating  inflammation  of  the  esophagus.  Their 
injurious  influence  here  becomes  more  rarely  manifest  than  in 
the  buccal  cavity  or  pharynx,  because  the  esophageal  mucosa 
is  less  sensitive  and  better  protected  by  a  thicker  epithelial 
covering,  and  also  because  irritating  matters  very  rapidly  pass 
through  the  gullet.  These  morbid  conditions  are  met  with  after 
the  ingestion  of  very  hot  distillers'  slop,  after  the  administra- 
tion of  ammonia,  tartar  emetic,  after  poisoning  with  acids  or 
alkalies  or  after  greedy  swallowing  of  rough  fodder,  fragments 
of  bones  mixed  with  meat,  foreign  bodies  which  become  wedged 
in  the  gullet,  or  after  injury  by  the  esophageal  sound.  Finally, 
there  are  traumatic  influences  acting  from  without  which  may 
become  the  cause  of  the  inflammatory  process. 

The  disease  may  be  secondary  to  inflammatory  processes 
of  the  pharynx  or  the  stomach,  especially  if  these  are  due  to 
a  general  infection  (foot-and-mouth  disease,  variola,  diph- 
theria, rinderpest,  etc.). 

Anatomical  Changes.  In  superficial  inflammations  the 
epithelial  covering  is  missing  eitlier  in  irregular  patches  or 
sometimes  to  a  larger  extent,  or  even  along  the  whole  length 
of  the  esophagus  (Bertheol).  The  mucosa  appears  dark  red 
on  the  uncovered  portions,  occasionally  hemorrhages  are  seen 
here;  in  the  other  portions  the  epithelial  layers  are  loosened 
and  can  be  removed  easily;  the  submucous  connective  tissue 
exhibits  a  more  or  less  intense  edematous  infiltration.  In  severe 
cases  the  wall  of  the  esophagus  is  thickened,  swollen  and  the 
subcutaneous  and  intramuscular  tissue  is  the  seat  of  a  gelatinous 
or  even  jjurulent  infiltration.  Cattle  have  developed  croupous 
inflammations  after  the  instillation  of  spirits  of  ammonia 
(Lemaire). 
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Chronic  catarrh  leads  to  a  marked  thickening  of  the 
epithelial  layers,  occasionally  also  to  papilliferous  prolifera- 
tions. 

Symptoms.     A  very  superficial  catarrh  of  the  esophagus 
usually  escapes  notice.     In  somewhat  more  intense  cases  the 
food  is  swallowed  with  a  great  deal  of  effort.     The  animals 
move  the  head  restlessly  from  side  to  side  in  swallowing,  stretch- 
ing and  bending  the  neck,  horses  paw  with  their  front  feet  and 
their  faces  express  anxiety.    Sometimes  one  may  observe  how 
a  morsel  becomes  wedged  in  the  esophagus,  occasionally  directly 
below  the  pharynx.    Such  morsels  then  become  dislodged  toward 
the  pharynx  by  antiperistalsis  and  are  expelled  through  the 
mouth  or  nose.     Deeply  penetrating  inflammations  lead  to  a 
mucous  secretion  or  to  a  bloody  discharge  from  the  mouth 
or  nose  independently  of  the  ingestion  of  food.    In  such  cases 
food  is  refused.    Tubular  croupous  masses  are  sometimes  ex- 
pelled in  croupous  inflammation.    Increased  tenderness  of  the 
esophagus  is  shown  by  the  animals  when  pressure  is  made 
over  the  left  jugular  depression.    One  may  sometimes  see  here 
spontaneous  undulating  motions  followed  by  the  expulsion  of 
mucus  or  food  from  the  mouth.   In  more  intense  inflammation 
of  the  esophagus,  particularly  in  carnivora,  vomiting  occurs. 
IDifficulty  in  deglutition  greatly  interferes  with  the  nutrition 
of   the  animals  and  the  inflammatory  process  may  cause  an 
elevation  of  temperature. 

Course.  Simple  catarrh  ends  in  recovery  after  one  to  two 
"Weeks,  while  deeply  penetrating  inflammations  lead  to  cicatricial 
Ciontractions  of  the  esophagus  or  to  a  purulent  infiltration  in 
the  surrounding  connective  tissue.  The  infiltration  spreads 
a.long  the  large  vessels  towards  the  thoracic  cavity  and  leads 
to  the  formation  of  abscesses.  Exceptionally  a  perforation  of 
the  esophagus  occurs.  All  these  complications  are  indicated 
\^y  an  inflammatory  swelling  in  the  region  of  the  left  jugular 
x^ein.  If  perforation  occurs  in  the  thoracic  portion  of  the 
esophagus  pleurisy  follows. 

Treatment.  One  should  attempt  to  ameliorate  the  inflam- 
matory process  by  the  administration  of  small  pieces  of  ice, 
W  cold  water,  cold  milk,  mucilaginous  or  astringent  fluids 
(14  to  1%  tannic  acid  in  linseed  infusion).  Cold  applications 
on  the  region  of  the  esophagus  should  also  be  made.  If  the 
inflammation  is  due  to  corrosive  poisons,  antidotes  like  weak 
acids  or  alkalies  in  mucilaginous  milk  should  be  administered. 
When  the  pain  is  intense  narcotics  are  indicated  (morphine 
subcutaneously,  chloral  hydrate,  tincture  of  opium  in  the  drink- 
ing water).  If  the  animals  still  persist  in  refusing  to  take 
food,  artificial  feeding  per  rectum  becomes  necessary. 

Literature.  EicheDberger,  D.  Z.  f.  Tni.,  1885,  XT,  111.— Ouiliiiot,  Ann.,  1854, 
341.— Dohne,  S.  B.,  1879,  46.— Koch,  B.  t.  W.,  ls89,  229.— Lebel,  Rec,  18(34,  355.— 
Lemaire,  Ann.,  1860,  544.— Renault,  Rec,  1834,  561. 
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2.    Spasm  of  the  Esophagus.    Oesophagismus. 

(Krampf  des  SchUmdes  [German].) 

Spasm  of  the  esophagus  consists  in  a  morbid  contraction 
of  its  innscles,  which  occurs  in  paroxysms,  without  organic  dis- 
ease or  obstruction.  These  latter  conditions  also  lead  to  spasm 
of  the  miiscularis  of  the  esophagus.  Esophagism,  as  a  disease 
per  se,  is  rare  among  domestic  animals.  ^ 

Etiology.    Primary  disease  of  this  kind  is  very  rare,  and 

it  then  occurs  upon  a  neuropathologic  basis.  It  has  been  oh- 
served  without  any  special  cause  only  a  few  times  in  nervous 
horses  of  quick  tem])er.  Such  animals  may  have  an  attack 
upon  drinking  cohl  water  or  npon  pressure  upon  the  esophagus. 
Nothing  definite  is  known  whether  in  these  cases  disease  of  tlie 
pnenmogastric  nerve  or  transitory  malposition  of  the  esophagus 
may  play  a  role. 

Horses  sometimes  exhibit  esophagism  after  the  injection  of 
morphine  or  after  chloral  hydrate  or  chloroform  narcosis 
(Frohner,  Vennehrolm).  Tn  a  ease  of  tliis  kind  PIosz  could 
demonstrate  the  obliteration  of  the  esophagus  by  a  morsel  of 
food.  A  similar  morbid  con^lition  occurs  very  rarely  in  adult 
cattle  (Ries)  and  somewhat  nu>re  frequently  in  calves  (Trous- 
sier).  Esophagism  occurs  secondarily  in  the  course  of  epi- 
lepsv,  tetanus  and  rabies. 

I 

Symptoms,  When  the  spasm  begins,  the  animal  suddenly 
becomes  very  restless  and  betrays  great  anxiety;  if  it  happens 
to  be  feeding  when  the  spasm  comes  on,  the  ingestion  o*"  food 
ceases,  yet  empty  mastication  continues,  and  a  foamy  saliva  col- 
lects in  tlie  nioutli.  The  animal  stretches  its  feet  out  and  tries 
to  swallow  the  saliva  while  the  head  is  strongly  stretched  or 
bent.  At  the  same  time,  the  undulatory  motions  of  the  esoph- 
agus become  visible  in  the  left  jugidar  region.  However,  swal- 
lowing of  the  saliva  can  take  place  only  incompletely,  and  it  is 
expelled  througli  the  mouth  and  nose  by  antiperistaltic  move- 
nients.  If  the  spasm  occurs  during  the  iiigestion  of  foo<l,  the 
saliva  is  at  first  mixed  with  food  particles,  later  on  it  becomes 
pure  and  does  not  give  an  acid  reaction  like  expelled  gastric  ' 
contents.  Along  the  left  jugidar  flepression  the  cordlike  gidlet 
can  be  felt  distinctly,  pressure  upon  it  excites  pain.  Sometimes 
a  moderate  enlargement,  filled  with  air,  saliva  and  nnicus,  is 
formed  almve  the  spasmodically  closed  section  (Friedberger). 

The  attack  may  last  from  a  few  minutes  to  several  hours; 
it  may  or  may  not  recur.  In  a  case  reported  by  Cadeac,  the 
sick  horse  had  several  such  attacks  every  week  for  a  year  and 
a  half,  and  these  eotdd  he  produced  at  will  by  feeding  short  cut 
drv  feed  or  bv  the  administration  of  cold  water.     Roy,  on  the 
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other  hand,  saw  five  attacks  in  five  years;  they  always  lasted 
five  hours  and  were  followed  by  respiratory  diffi(5ulties  lasting 
for  twenty-four  hours.    The  disease  always  ends  in  recovery. 

Diagnosis.  On  account  of  the  disturbances  of  deglutition 
and  the  subsequent  vomiting,  esophagism  may  be  confounded 
with  inflammation,  stenosis  or  obstruction  of  the  esophagus. 
However,  the  sudden  appearance,  the  likewise,  rapid  disappear- 
ance of  the  attack,  the  perfectly  normal  condition  of  the  animal 
between  the  attacks  furnish  enough  data  to  distinguish  this 
affection  from  stenosis  or  inflammation.  Primary  esophagism 
may  be  distinguished  from  mild  cases  of  obstruction  of  the  gul- 
let in  the  thoracic  portion,  which  disappear  spontaneously  after 
a  short  time,  by  the  use  of  the  sound  (perhaps  after  the  pre- 
liminary application  of  narcotics).  If  no  impediment  is  found 
and  if  the  attacks  still  persist,  the  diagnosis  is,  of  course,  pri- 
mary esophagism.  It  is  also  possible  that  during  very  greedy 
feeding,  a  morsel  may  become  lodged  in  the  caudal  portion  of 
the  esophagus,  this  subsequently  may  pass  on,  yet  the  described 
^>Tnptoms  may  persist  a  while,  and  a  veterinarian  not  knowing 
the  history  of  the  case  may  think  of  primary  spasm  of  the  esoph- 
agus (Cagny,  Johne).  Indeed,  esophagism  is,  as  a  rule,  due 
to  a  temporary  obstruction  or  to  a  superficial  injury. 

Treatment.    The  disturbed  condition  of  the  nerves  calls 

^ox*  the  use  of  narcotics,  such  as  morphine  subeutaneously  (0.04- 

O.G    ^m.  for  horses;  0.01-0.1  gm.  for  smaller  animals);  chloral 

^>^<^x*ate  per  rectum  (25-50  gm.  for  large  animals;  0.05-0.5  gm. 

i^^*^     smaller  animals) ;  during  the  intervals  between  the  attacks 

^^<^:»rKiide  of  potash  internally  (for  horses,  in  daily  doses  of  20 

^''•^^^  ^  .    This  treatment  is  usually  successful. 

p  .  Silterature.     Bournay,   Bev.   v6t.,    1898,   204.— Catleac,   J.    v6t.,    1888,    618.— 

T^^^*^  "larger,   Miinch.,   Jhb.,    1890-91,   60.— Frohner,   Monh.,   1897,   VIII,   484,   1898, 
(r^*    ^  -^5.— Johne,  S.  B.,  1879,  45.— Ries,  Rec,  1897,  228.— Roy,  Rev.  v6t.,  1898,  286.— 
*'^**^^-I,  Holl.  Z.,  1905,  XXXII,  56. 


3.    Paraljds  of  the  Esophagus.    Paralysis  oesophagi. 

{Laehmung  des  Schlmides  [German].) 

^^         Ztiology.    Paralysis  of  the  esophagus  occurs  usually  to- 

^^-■^^r  with  paralysis  of  the  pharynx,  and  is  due  to  the  same 

i^^^^s  as  the  latter  (see  page  214).  There  have,  however,  been 

1  ^^^^  Tibed  a  few  cases  of  primary  paralysis  of  the  esophagus  in 

^^^s,  the  nature  of  which  has  not  been  cleared  up.     Moeller 

^_^^*^  ^this  affection  a  few  times  after  resection  of  the  arytenoid 

^^^^^ilages,  sometimes  as  a  temporary,  sometimes  as  a  permanent 

^  ^^^ition.     He  found  marked  proliferation  of  connective  tissue 

^    ^^Xxnd  the  larynx  in  one  case  and  thinks  it  may  be  possible  that 
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in  otlier  cases  likewise  inflammatory  swelling  in  the  first  por- 
f ion  of  tlie  esophagus  might  have  been  the  cause  of  the  disturl»ed 
degkitition.  In  a  case  of  Brissot,  a  fall  upon  the  left  side,  and 
in  a  case  of  Graf,  a  kick  on  the  neck  were  the  eau.^es  of  paralysis 
of  the  eso|>hagus.  (In  these  two  cases  a  traumatic  lesion  of  the 
esophageal  wall  itself  cannot  be  entirely  excluded,  also  in  the 
case  of  a  horse  of  the  Prussian  ai'iny,)  In  this  case  a  gelatinous 
bloody  infiltration  was  found  behind  a  portion  of  the  gullet 
filled  with  particles  of  food.  Pnsclunann  and  Schneider  were 
unable  to  discover  a  cause  in  their  cases. 

Oci'asionaUy  histologic  t'haDgea  iiiaj  be  discovered  in  the  jmeumogafitric  or 
itTurreiit  nerves. 

Symptoms.  In  primary  paralysis  of  the  esophagus  the 
food  is  always  masticated  without  trouble;  but  masses  of  fodder 
accninulate  in  the  gullet.  In  this  manner  tlie  esopha.gus  forms 
a  thick,  firm  or  more  soft,  non-painfnl,  cylindrical  lironnnent 
nmss  in  the  left  jugular  depression.  Deglutition  becomes  im- 
l>ossilfle  anil  regurgitation  occurs.  These  disturbances  appear 
suddenlj\ 

Disturbances  in  deglutition  coming  on  after  aryteneetomy 
may  disappear  after  a  few  weeks.  In  the  above  mentioned  case 
of  Brissot  recovery  occurred  in  two  days,  Imt  tlie  atfection  may 
leail  to  death  in  consequence  of  impeded  nutrition  or  of  foreign 
body  aspiration  pneumonia. 

Blagfiiosis.  A  diagimsis  of  paralysis  of  the  esophagus  can 
l^e  made  after  the  exclusion  of  paralysis  of  the  pharynx,  ol)- 
strnction  of  the  esoplurgns,  stenosis  or  dilation  of  the  esophagus, 
contusion  of  the  esophagus. 

Treatment.  Attempts  must  he  made  to  push  the  aceuraii- 
lated,  wedged-in  masses  of  food  down  with  the  esophageal 
sound.  The  animals  should  then  receive  juicy  or  liquid  feed 
only.  The  emphmnent  of  nerve  tonics  (strychnine,  veratrine) 
or  of  electricity,  is  not  promising. 

Literature.  Graf,  Z.  f.  W.,  1802,  £11.— Mollor,  Chirurgie,  1891,  190.— 
8c'1mei.ler,  W.  f.  Tk.,  1905,  39. 


4.    Obstniction  of  the  Esophagus.    Obstnictio  oesophagi, 

(Foreign  Bodies  in  the  Esophagus;  Occlusio  Oesophagi,) 

By  obstruction  of  the  esophagus  is  meant  a  sudden  closure 
of  its  lumen  by  morsels  of  food  or  foreign  bodies. 

Etiology.  Obstruction  of  the  esophagus  is  seen  most  com- 
monly in  cattle  and  is  caused  by  large,  solid  constituents  of  the 
food  (potatoes,  beets,  apples)  or  exceptionally  by  entirely  for- 
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Qi^n  body  itself  or  by  the   swallowed   material  subsequently 
causes  antiperistaltic  movements. 

Pressure  of  tlie  foreiini  body  upon  tlio  !ieighl)orin^  or^^ans 
disturbs  their  function,  more  or  le.ss,  wliile  tlie  compressed  or 
directly  injured  mucosa  of  tlie  esophagus  may  get  into  an  in- 
flammatory condition  which  may  load  to  necrosis.  Inflamma- 
tory changes  frequently  are  also  produced  in  front  of  the  ob- 
struction in  conserpience  of  accumulating,  decomposing  mate- 
rials*  This  diminishes  the  resistance  of  the  esophageal  wall 
and  makes  an  acute  dilation  of  the  esophagus  possible. 

Symptoms.  Pain  and  the  peculiar  sensation  produced  by 
the  lodgment  of  the  foreign  body  cause  the  animal  to  make 
strong  efforts  at  deglutition,  and  to  become  quite  restless.  The 
animal  suddenly  ceases  to  feed,  becomes  restless,  lowers  and 
stretches  its  head  and  makes  strong  attenq*ts  at  deglutition, 
now  and  then  it  opens  its  mouth,  from  which  saliva  flows  abun- 
dantly; the  expression  of  the  face  betrays  great  anxiety,  the 
tongue  protrudes  from  tlie  mouth,  and  a  convulsive  cough  is 
lieanl  from  time  to  time.  The  symj^toms  eventually  Ijccome 
less  mai'ked,  but  are  liable  to  recur  now  and  then.  The  inges- 
tion of  food  and  drink  is  entirely  aliolished  or  tJie  patients  at- 
tempt to  sAvallow  food  and  water  after  becoudiig  more  quieted 
and  on  feeling  hungry.  But  these  are  soon  tlirown  out  of  the 
nmutli  and  nose,  although  in  incomplete  obstruction  water  may 
get  into  the  stomach.  These  attempts  give  ns  some  informa- 
tion aliout  the  site  of  the  obstruction.  If  it  is  located  in  the  an- 
terior portion,  morsels  of  food  and  water  at  once  return  after 
an  attempt  at  deghitition;  if  the  obstruction  is  at  the  caudal  end 
we  may  see  Iiow  the  swallow<r^d  material  passes  along  the  esoph- 
agus as  indicated  in  the  left  ju.gidar  depression.  The  expul- 
sion occnrs  the  later  the  nearer  to  the  caudal  end  the  obstruction 
is  located.  The  patients  sometimes  keep  on  swallowing  in 
spite' of  the  obstrnction,  until  tlie  esophagus  is  filled  completely, 
even  up  into  the  pharynx;  then  the  ingestion  of  food  usually 
ceases,  but  the  anitnals  continue  to  masticate  on  an  empty  mouth 
and  to  make  convulsive  attempts  at  deglutition.  In  sucli  eases 
the  gullet  can  be  felt  as  a  firm  or  more  or  less  soft  cylindrical 
mass  on  the  left  side  of  the  neck.  Kneading  of  tiie  mass  may 
eventually  excite  gagging.  From  time  to  time  masses  of  mas- 
ticated food  mixed  with  saliva  are  expelled  from  the  month 
and  nose;  during  these  attacks  the  animals  are  quite  restless, 
and  the  mass  expelled  is  iindigested  and  docB  not  contain  any 
free  HCl.  After  ol>struction  has  lasted  some  time,  dilation  of 
the  esophagus  sometimes  occurs  (see  page  235). 

The  cause  and  site  of  the  obstruction  may  be  ascertained  in 
a  number  of  cases.  Pieces  lodg<Hl  in  tlie  anterior  portion  of  the 
esopliagus  may  be  seen  in  the  well  illuminated  pharynx  of  the 
dog  and  cat  or  they  may  lie  palpated  with  tlie  finger;  in  cattle 
they  maybe  felt  after  the  month  has  been  opened,  and  the  whole 
band  introduced. 


Symptoms*      Course  and  Prognosis. 


227 


If  a  foreign  body  has  lodged  in  the  cervical  portion  of  the 
esophagus,  tlie  jugular  depression  is  only  bulging  at  a  circum- 
scribed space,  either  at  the  left  or  at  both  sides;  in  the  latter 
case  the  bulging  is  more  marked  on  tho  left  than  on  the  other 
side.  By  palpation  one  may  occasionally  be  al>le  to  (h^terniiiie 
the  consistency  and  shape  of  the  body;  this  manipulation  usu- 
ally causes  gagging  or  the  exi>ulsion  of  a  foamy  fluid. 

The  location  of  an  obstruction  in  the  thoracic  portion  can 
only  be  ascertained  by  the  use  of  the  esophageal  sound  or  by 
a  careful  analysis  of  the  disturbances  of  deglutition.  Foreign 
bodies  of  a  Iiigh  specilic  gravity  (especially  metals),  may  be 
made  visible  in  all  animals  by  the  aid  of  the  Roentgen  (X)  rays. 

In  cattle  and  in  ruminants  in  general,  meteorism  is  pro- 
duced the  more  rapidly,  tlie  more  complete  the  obstruction  and 
the  more  fennentable  the  previously  ingested  food  has  been. 
Gases  can,  however,  be  expelled  partially  in  incomplete  obstruc- 
tion of  the  esophagus,  hence  meteorism  is  only  nuxlerate.  Un- 
der these  conditions  tlie  animal  may  begin  to  feed  and  then  pro- 
duce a  complete  obstruction  by  the  swallowed  morsels  which 
fait  to  pass  tlown. 

If  the  obstruction  lasts  for  any  length  of  time  in  hogs,  they 
may  become  moderately  bloated;  in  such  cases  thtn^  stand 
quietly,  with  their  head  bent  down,  their  mouth  open;  they  are 
salivated,  gagging  occurs  as  if  they  wanted  to  vomit.  Tbey  do 
not  lie  down,  or  if  they  do  at  all,  for  a  short  time  only*  Thirst 
is  increased,  the  animals  try  repeatedly  to  drink,  but  the  water 
returns  to,  and  runs  out  of  the  mouth.  If  the  foreign  body  is 
near  the  pharynx,  the  animals  produce  a  yelping  sound  instead 
of  a  grunt. 

Course  and  Prognosis,  Foreign  bodies  lodged  in  the  esoph- 
agus are  frequently  and  often  expelled  within  a  short  titue  in 
cousequence  of  repeated  gagging,  or  they  are  transported  into 
the  stomach  or  rumen  by  continuous  strong  contractions  of  the 
muscles  of  the  esophagus.  In  this  manner  tlie  animals  recover 
spontaneously.  Tbis  happens  the  more  easily,  the  smaller, 
smootlier  and  softer  the  foreign  l>ody  is  and  the  nearer  it  has 
become  wedged  to  either  the  anterior  or  posterior  extremity 
of  the  esoj*hagus,  Hi»w<'vcr,  if  the  efforts  of  the  jjatieiits  are 
futile  and  if  they  are  left  to  themselves,  there  occurs  a  progres- 
sive deterioration  of  their  condition.  Cattle  may  die  from  suf* 
fooation  within  a  few  hours  after  tlie  ol^strnction  occurred,  in 
consequence  of  tlie  rai>idly  develoi»ing  bloating,  followed  by 
disturbances  of  respiration  and  circulation.  A  rapidly  fatal 
issue  may  also  take  place  in  some  cases  in  conse(|uence  of  com- 
pression of  the  trachea  or  of  the  ner\'es  running  along  tlie  esoph- 
agus, or  of  obstruction  of  the  larjux  by  particles  of  food 
(Sequens), 

In  other  cases,  the  animals  may  suffer  from  an  obstruc- 
tion for  some  time,  even  for  several  days,  but  in  such  cases  pro- 
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gressive  and  rapid  emaciation  becomes  noticeal>le  and  the  wall 
of  the  esophagus  whieli  is  compressed  by  tlie  foreign  body  be- 
comes necrotic.  If  the  necrotic  i)ortioii  of  the  wall  Ijreaks  mto 
the  surrounding  tissues,  tlie  clinical  picture  terminates  by  a 
purulent  or  ichorous  inflammation  of  the  cervical  connective 
tissue  or,  if  the  thoracic  portion  of  the  esophagus  is  involved, 
by  a  pleuritis.  Inflammation  and  gangrene  of  the  esophageal 
wall  develops  rapidly  if  the  wall  has  been  injured  anil  a  ebaniiel 
for  infection  has  been  oi>ened  up*  Injuries  produced  by  the 
introduction  of  the  esophageal  sound  aud  in  attempts  at  remov- 
ing tlie  foreign  body  may  have  the  same  effect. 

Ubstruction  caused  by  morsels  of  food  may,  without  veter- 
inary interfeiT*nce,  be  recovered  from  speedily,  i.  e,,  if  the  mor- 
sel becomes  softened  and  if  it  can  then  l>e  removed.  If,  on  the 
other  hand,  the  morsel  dries  and  becomes  harder,  it  may  pro- 
duce dilatation  or  perforation  with  grave  consequences.  A 
fatal  issue  may,  however,  occur  occasionally  after  removal  of 
the  foreign  liody  into  tlie  stomach,  if  artificial  feeding  has  been 
neglected  (Drouin)  or  if  an  intense  inflammation  of  the  esoph- 
agus has  occurred  and  now  of  itself  causes  intense  difliculty  in 
deglutition  (Johne).  Difficulties  in  deglutition  and  vomiting 
may,  especially  in  the  horse,  lead  to  pulmonary  gangrene  from 
the  start.  In  greedy  horses,  obstruction  of  the  esopliagus  by 
too  large  morsels  may  recur  repeatedly  within  a  short  time. 


(Small,  pointed  hothes  fre<|U*mtly  perforate  the  wall  of  the  esopll<^ 
agos  arid  heeoine  encapsulated  in  the  neighlioring  tissues  without  pro-j 
ducing  any  marked  disturbances  [Bruekniiiller,  Kitt].) 

Diagnosis*  In  obstruction  of  the  esophagus  by  lodgment 
of  a  foreign  l>ody  we  can  usually  get  a  proper  clinical  history 
and  we  have  the  sudtlen  appearance  of  the  grave  disturliances 
of  deglutition.  If  the  obstruction  has  occurred  in  the  cervical 
portion  of  the  esopha.gus,  a  relialde  diagnosis  can  be  made  by 
palpation  from  the  outside  or  from  the  pharynx.  In  other 
cases,  particularly  if  the  obstruction  is  in  the  thoracic  portion, 
the  diagnosis  may  meet  with  considerable  difficulties.  Spasm 
of  the  esophagus  can  l)e  distinguished  from  the  milder  raiiidly 
recovering  cases  of  obstruction  by  the  use  of  the  sound,  wliieli 
must  sometimes  be  preceded  by  the  administration  of  narcotics 
(see  page  223). 

Stenosis  or  dilation  of  the  esophagus  may  be  excluded  from 
tlie  clinical  history  and  from  tlio  observation,  that  soft  feed  and, 
still  nujre,  fluids  will  pass  the  gullet  witliout  difficulty  some 
time  after  feeding.  In  paralysis  of  the  esophagus,  forced  at- 
tempts at  deglutition  aud  gagging  are  absent. 

In  ruminants,  acute  meteorism,  due  to  some  other  cause, 
might  erroneously  be  referred  to  oljstruction  of  the  esophagus; 
but  if  not  due  to  the  latter  condition,  there  is  no  disturbance 
and  no  regurgitation,  and  the  sound  meets  no  impediment  in 
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the  esophagus,  except  in  ruminants;  masses  vomited  from  the 
stomach,  smell  sour,  contain  free  HCl,  and  true  vomiting  occurs 
within  a  certain  interval  after  feeding  and  with  participation 
of  the  abdominal  muscles.  In  dogs  the  possibility  of  rabies 
must  be  considered,  since  disturbances  of  deglutition  are  so  com- 
mon in  this  disease. 

Treatment.  Removal  of  a  foreign  body  wedged  in  the  first 
portion  of  the  esophagus  is  best  accomplished  by  the  hand  or 
by  a  suitable  instrument  introduced  into  the  buccal  cavity. 

For  this  purpose  the  head  of  cattle  is  stretched  forward,  the  mouth  is  opened 
by  the  aid  of  the  mouth  gag  or  simply  by  drawing  the  tongue  out  and  to  the 
side,  next  the  right  hand  is  introduced  into  the  pharynx  and  the  foreign  body  is 
withdrawn  by  the  fingers  of  the  operator.  Since  attempts  at  deglutition  are  fre- 
quently caused  by  this  manipulation,  and  since  the  former  might  move  the  foreign 
body  towards  the  stomach,  it  is  best  to  have  an  assistant  fix  the  latter  from  the 
outside.  The  removal  of  the  foreign  body  may  alFO  be  brought  about  in  such  a 
manner  that  the  fingers  introduced  into  the  esophagus  are  spread  out,  the  assistant 
pushes  the  obstruction  towards  the  buccal  cavity  and  lowers  the  head  of  the  animal 
at  the  same  time.  In  this  manner  the  foreign  body  usually  slides  between  the 
fingers  into  the  palm  of  the  hand  of  the  operator  (Rolfes).  The  procedure  is 
usually  applied  to  the  standing  animal;  it  becomes  necessary  only  exceptionally 
to  have  the  animal  lie  down;  in  such  a  case  it  should  lie  on  the  right  side;  horses 
must  be  thrown.  Foreign  bodies  in  the  first  portion  of  the  esophagus  of  smaller 
animals  are  best  removed  by  appropriate  forceps. 

Since  the  animals  get  excited  during  this  manipulation  and  since  the  hand 
introduced  into  the  pharynx  interferes  with  respiration,  it  is  necessary  to  act 
quickly.  If  the  procedure  has  not  been  successful,  it  is  advisable  not  to  prolong 
the  attempt  but  to  wait  for  some  time  and  then  try  again.  Such  repeated  attempts 
are  however  not  without  danger  and  Deneubourg  has  seen  an  inflammatory  cervical 
edema  follow  them,  which  disappeared  only  after  one  month. 

When  the  foreign  body  is  located  in  the  cervical  portion  of 
the  esophagus,  one  should  always  attempt  to  dislocate  it  to- 
wards the  buccal  cavity  unless  there  is  danger  of  suffocation. 

For  this  purpose  the  operator  grasps  the  neck  of  the  animal  at  the  sides 
from  above  with  both  arms,  and  approaches  both  hands  immediately  behind  the 
foreign  body.  He  tries  to  move  it  forward  by  alternate  pressure,  made  best  with* 
the  thumbs.  If  the  procedure  appears  to  be  successful,  it  is  continued  until  the 
foreign  body  has  been  pushed  in  front  of  the  larynx.  It  must  then  be  fixed  in  this 
position  by  an  assistant,  to  be  removed  through  the  pharynx  as  described  above. 
This  is  sometimes  not  necessary,  because  the  animal  begins  to  gag  and  expels  the 
foreign  body  through  the  mouth  without  any  further  aid.  To  assist  in  the  removal 
of  the  foreign  body,  it  is  advisable  to  press  it  and  the  larynx  forwar<l  and  down- 
ward and  to  lower  the  head  and  approach  it  to  the  thorax  before  the  hand  is 
introduced  into  the  mouth.  This  causes  a  depression  of  the  root  of  the  tongue, 
and  an  enlargement  of  the  space  between  it  and  the  soft  palate  so  that  the  foreign 
body  can  fall  out  more  easily  (Martin).  It  is  also  well  to  open  the  mouth  as 
much  as  possible  (Favreau).  Chapellier  uses  two  devices  similar  to  hoof -forceps ; 
with  one  he  compresses  the  jugular  gutters  behind  the  foreign  body  to  prevent  its 
sliding  backward;  with  the  other  he  presses  upon  the  posterior  end  of  the 
foreign  body  and  pushes  it  upward.  The  two  forceps  are  alternately  moved  forward 
nntil  the  foreign  body  has  been  brought  into  the  pharynx.  Imminger  removes 
foreign  bodies  in  the  most  anterior  portions  of  the  esophagus  by  introducing 
a  small  trochar  into  their  center  from  the  left  side  of  the  neck;  with  this  he  then 
moves  them  up  gradually. 

Opinions  differ  as  to  how  the  head  of  the  animal  should  be  held  during 
the  operation.  When  the  head  is  stretched  and  held  high  the  esophagus  forms 
an  almost  completely  straight  line  with  the  pharyngeal  and  buccal  cavity;  but 
this  also  stretches  and  narrows  the  esophagus.  In  view  of  this  fact  it  appears 
more   advantageous  to  bend  the  head   downward  and  backward;   this   certainly  is 
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always  indicated  if  the  fcirei^  hotly  has  already  heeu  pusbed  to  the  pharynx 
and  is  to  tie  preHt+cul  into  tlio  pharynx  or  nioitth.  If  the  Imnd  is  to  be  introduced 
into  the  month,  tbe  head  iimst  be  elevated,  Moeller  maintains  that  the  head  of 
tbe  aninml  shoiild  not  be  held  at  alL 

Some  eases  can  be  treateil  successfully  by  tbe  sulicutaneous 
injection  of  certain  medicines.  Hogs  and  dogs  may  receive  an 
emetic  snbcutaiK'onsly  (hogs,  0.02-(J.03  gm.  veratrine  or  0,05 
gni.  hydroehlorate  of  apomorphino  [Moulis],  dogs,  0.01-0.02  gin. 
apomorphine).  Tbese  emetics  sometimes  cause  the  exinilsion 
of  the  foreign  body  after  a  few  minutes.  In  other  ani- 
mals likewise,  the  follo^^ing  snbeutaneons  injections  may  ac- 
complish the  objeet,  even  after  nnsnccessfnl  attempts  at  extrac- 
tion, l>y  causing  energetic  moscnlar  contractions  and  powerful 
attempts  at  deglutition  which  move  the  foreign  body  into  the 
stomach,  viz:  Stryeliniiie  (Maury)^  eserine  (Clere),  veratrine 
(Michalski),  areeoline  {Frohner). 

In  oRsef^  where  he  did  not  pnfceed  in  renmving  the  foreign  l)ody,  Sclmak 
proceeded  as  follows:  He  jiouTed  one  quart  of  inueila^inons  ilnid  into  the  animal 
and  then  made  it  run  nphill;  in  this  manner  horses  and  cattle  often  swallowed  the 
foreign  body. 

If  tlie  methods  described  are  nnsnceessful,  the  further  pro- 
cedure depends  upon  the  nature  of  the  wedged-in  body*  Fruit, 
Ijulbs,  morst*Ls  of  food,  etc.,  in  the  course  of  time  liecome  soft- 
ened in  the  esophagus  and  are  finally  swallowed.  Since  ol>stnic- 
tion  of  tlie  esophagus  in  cattle  soon  leads  to  bloating,  one  may 
leave  the  foreign  body  undisturbed  only  if  meteorism  has  been 
relieved  in  the  meantime.  It  is  therefore  necessary  to  per- 
forate the  rumen  and  it  is  b*^st  to  leave  tlie  shield  of  the  trochar 
in  the  wound,  closing  its  outer  opening  with  a  cork,  and  to  open 
it  from  time  to  time  in  order  to  let  out  the  accunndating  gases. 
It  is  also  necessary,  in  the  further  course  of  the  disease,  to  at- 
tend to  the  artificial  feeding  of  the  patient  per  rectum. 

If  the  wedgetl-in  body  is  too  hard,  or  if  its  nature  is  un- 
known, if  one  wants  to  aceomidish  removal  when  other  means 
have  failed,  displacement  towards  the  stonuich  may  be  attempted 
by  the  aid  of  an  esophageal  sound,  a  catheter,  and  in  an  emer- 
gency, with  a  carefully  wrapped  elastic  stick  (stiek  of  a  whip, 
piece  of  rattan)^  or  a  piece  of  moistened  and  oiled  rope  with  a 
knot  at  one  end.  The  foreign  body  must,  however,  be  pushed 
without  ranch  force  and  very  i^radually.  The  extraction  of  for- 
eign Iiodies  with  special  armed  extraction  forceps  or  the  crush- 
ing of  the  foreign  body  is  not  to  be  recommended. 

The  propulsion  of  the  foTeijjTi  body  towards  the  f»tomarh  sncceeds  rapidly, 
althon^h  in  Bonie  oa.^'es  this  procedure  requires  jjreat  care  and  dexterity.  Tf  the 
sound  is  introdnced  without  care  or  with  sudden  force,  injuries  and  tearing  of 
tbe  eso])baKeal  wall  and  won  laceration?*  of  the  neij^hhoTing  ves^sel  occur  eajiily, 
particiilarly  in  restless  animals,  Such  eases  are  particularly  frequent  if  the  operation 
IS  performed  by  nonprofessional  attendants  who  are  often  too  ready  to  step  in. 

If  the  removal  of  the  foreign  body  in  the  cervical  portion 
of  the  esophagus  is  impossible  by  any  method  above  described, 
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or  if  these  methods  are  unpromising  from  the  start  on  account 
of  the  nature  of  obstruction,  the  division  of  the  foreign  body 
with  the  aid  of  a  tenotome  may  be  attempted  in  the  following 
manner:  The  foreign  body  is  pushed  to  the  left  side,  an  in- 
cision is  made  into  it  with  a  fine-pointed  tenotome,  next  a  dull- 
pointed  tenotome  is  introduced  and  the  division  of  the  body  is 
attempted  (Imminger).  In  some  cases,  however,  esophagotomy 
cannot  be  avoided.  Porcher  and  Morey  removed  a  foreign  body 
(teaspoon)  from  the  caudal  extremity  of  the  esophagus  of  a  dog 
by  a  laparo-gastrotomy. 

Uteratore.  Chapellier,  Bull.,  1904,  483.— Drouin,  Bull.,  1904,  854.— Eber, 
8.  B.,  1896,  30.— Fabretti,  Vet.  Jhb.,  1896,  161.— Imminger,  W.  f.  Tk.,  1906,  221.— 
Johne,  8.  B.,  1879,  45.— Kahn,  Engelmanns  Arch.  f.  Physiol.,  1906,  355. — Maury, 
Rev.  v6t.,  1899,  159.— Meltzer,  Ztbl.  f.  Physiol.,  1906,  993.— Porcher  &  Morey, 
Bull.,  1898,  707.— Pr.  Mil.  Vb.,  1903,  114.— Rolfes,  Vet.,  1894,  128.— Schafer, 
A.  f.  Tk.,  1896,  XII,  280.— Suffran,  Rev.  v^t.,  1906,  652.— Zietschmann,  8.  B. 
1903,  262. 


5.    Narrowing  of  the  Esophagus.    Stenosis  oesophagi. 

{Verengerung  des  Schlundes  [German].) 

Etiology.  Stenosis  of  a  shorter  or  longer  section  of  the 
esophagus  may  be  brought  about  by  cicatricial  contraction  of 
the  mucosa  (strictura  oesophagi),  caused  by  deeply  penetrating 
inflammations  or  injuries,  crushing  by  pointed  or  rough  foreign 
bodies,  destruction  of  tissues  by  corroding  poisons.  Thickening 
of  the  mucosa  or  of  the  muscularis  of  the  esophagus  produces 
a  similar  effect,  likewise  an  abscess  or  a  neoplasm  or  other 
swellings,  such  as  carcinoma,  actinomycosis,  papilloma,  nodules 
due  to  spiroptera  sanguinolenta.  In  the  case  of  a  cow  seen  by 
Joest,  a  pediculated,  nodular,  spindle-celled  sarcoma  of  the 
lower  end  of  the  esophagus  always  receded  like  a  ball  valve 
during  deglutition,  to  be  again  pressed  into  the  esophagus  upon 
the  filling  of  the  rumen.  In  the  case  of  a  horse  reported  by 
Schimmel  a  single  gastrus  larva,  which  had  penetrated  into 
the  esophageal  wall,  produced  stenosis. 

Stenosis  of  the  esophagus  in  the  horse  may  be  due  to  continuous 
and  often  repeated  spasm  of  the  eardia.  The  occurrence  of  muscular 
hypertrophy  with  dilation  of  the  esophagus,  but  in  the  absence  of  any 
obstruction  (Kitt,  Frohner  and  others)  to  which  one  could  refer  the 
hypertrophy  and  the  subseciuent  dilatation  of  the  esophagus,  permit  the 
conclusion  that  stenasis  may  be  due  to  the  causes  given  above.  This  is 
also  shown  by  an  observation  of  WoodruflE  who  failed  to  find  any- 
thing abnormal  in  the  esophagus  at  the  post-mortem  examination  of  a 
horse  which,  during  life,  had  presented  the  symptoms  of  esophageal 
stenosis  and  which,  after  the  introduction  of  the  finger  into  the  eardia, 
had  always  shown  strong  antiperistaltic  movements.  Petit  and  Ger- 
main are,  however,  inclined  to  look  upon  nuiscular  hypertrophy  at  the 
caudal  end  of  the  esophagus  as  depending  upon  chronic  dilatation  of  the 
stomach,  due  to  abnormal  gas  formation. 
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Compression  of  the  esophagus  is  frequently  due  to  neo- 
plasms (luelaijomaj  struma^  lymphoma,  myoma)  exostoses, 
tuberculous  masses  in  cattle,  but  also  in  dogs,  tubereulous 
mediastinal  glands,  purulent  or  tuberculous  peribronchial 
glands;  sometimes  also  to  arteries  with  an  abiionnai  course 
(Labat).  All  these  formations  may  cause  lateral  or  annular 
compression  and  diminution  of  its  lumen  (Compressio  oesoph- 

Cases  of  stenosis  in  a  circumscribed  place  duo  to  anomalies 
of  development  are  very  rare  (Casparini  and  Serres  saw  such 
a  case  each  in  a  foal,  Smith  in  a  one-month-old  dog). 

Pathogenesis.  With  tlie  exception  of  the  congenital 
stenosis  or  uf  cases  due  to  spasm  of  the  cardia,  all  other  forms 
develop  very  slowly  antl  the  sjinptoms  therefore  rarely  appear 
suddenly  oi*  immediately  after  birth,  or  after  the  weaning  of  tlie 
young  wlum  tlu'sc  are  fed  with  vegetal>le  food;  but  they  make 
their  api>earanee  very  gradually-  Since  inhibition  of  the  pas- 
sage of  m*)rseis  of  food  stauds  in  direct  relation  to  the  degree  of 
obstruction,  it  nmy  happen  that  a  larger  or  firmer  mass  of  food 
becomes  caught  accidentally  in  front  of  the  obstruction.  As 
long  as  arrested  it  will  cause  the  syniptoms  of  obstruction 
of  the  esophagus  by  a  foreign  body  (see  page  22G).  The  con- 
vulsive contractions  of  the  muscles  of  the  esophagus,  caused 
by  the  arrester!  morsel,  press  the  latter  through  the  narrowed 
place  after  a  shorter  or  longer  time,  and  deglutition  is  then 
again  possible.  Repeated  and  strong  efforts  at  deglutition  made 
voluutarily  by  the  animal  also  assist  in  pressing  the  morsel 
through  the  stenosed  portion. 

Symptoms,  The  symptoms  consist  from  the  start  in  dis- 
turbances of  de;2:hititioii.  Tiie  animals  Ijegin  to  feed  greedih% 
they  masticate  and  swallow,  and  the  mouthful  first  passes  down 
perfectly  nonnally,  then,  however,  tliere  are  strong  efforts  at 
deglutition;  the  morsel  may  finally  pass  into  the  stomach.  The 
efforts  are  repeated  later  at  each  act  of  swallowing  or  at  each 
meal  again  and  again,  according  to  the  degree  of  stenosis  and 
to  the  nature  of  the  feed,  until  the  aninuil,  half  fed  but  tired 
out,  desists  from  feeding.  During  the  forced  attempts  at  deglu- 
tition, saliva,  or  saliva  mixed  witli  masticated  food  is  from  time 
to  time  transported  outwards  through  the  mouth  or  nose  in  coii- 
sequence  of  antiperistalsis.  Deglutition  of  fluids,  however,  is  at 
this  time  not  at  all  or  very  little  disturl»e<l,  but  if  the  stenosis  is 
quite  markeil,  fluids  will  also  cause  disturliance.  In  some  cases, 
there  is  only  a  retarded  ingestioTi  of  food  accompanied  for  some 
time  by  more  or  less  regurgitation. 

If  the  stenosis  increases  the  clinical  picture  of  complete 
esophageal  occlusion,  or  more  often  that  of  dilation,  gradually 
develops. 

A    consideral>le    stenosis    in    ruminants    leads    to    chronic 


Symptoms.     Dia^o«is. 


233 


WoatinfiT,  since  Ijolcliin.^  is  provf?nted.  Bloating,'"  is  freq\if*ntly 
the  first  s\^llpto^l  in  eattk*  (Johne)  and  is  in  (*ertain  cases, 
as  claiineil  by  Hamoir,  not  due  to  an  obstructing  inipcHliTncnt 
in  tlie  esopliagns,  bnt  to  pressure  npon  the  pneumoprastrio 
nerve  by  tnbercnlous  mediastinal  ^hmds.  (Gr«etziier,  however, 
saw  bloating  of  the  stoniacli  in  rats  only  after  severing  the 
cervical  portion  of  the  pneumogastric  nerve;  cutting  in  a  more 
caudal  region  had  no  etTect.) 

Some  information  as  to  the  seat  of  a  stenosis  may  be  gained 
from  a  careful  observation  of  the  animal  during  feeding; 
energetic  efforts  at  deglutition  or  a  discharge  of  saliva  mixed 
with  particles  of  food  from  tlie  niontli  or  nose  a|jpears  the 
longer  after  swallowiug  of  a  inors<d  the  nearer  to  the  stomach 
a  stenosis  is  situated.  The  advance  of  the  morsel  may  be  eon- 
trolled  by  placing  the  hand  upon  the  esophagus.  The  best  re- 
sults may  be  obtained  by  the  use  of  the  esophageal  sound,  but 
the  use  of  this  instrument  is  not  always  without  danger.  A 
sound  of  projier  tliiekness,  on  l>eing  introduced  into  the  esopli- 
agus,  meets  the  impediment  and  its  seat  can  be  ascertained 
from  the  length  of  the  part  introduced.  If  now  successively 
sniaUer  anrl  smaller  sounds  are  introduce*],  the  tldnnest  one, 
whieh  finally  passes  into  the  stomach,  gives  the  degree  of  the 
stenosis. 

The  tntrotUiction  of  the  rsophajjeni  .sotm<1  requires  jjroat  care  anrl  some 
pTEPtice;  it  can,  however,  Im*  easily  aLxoni[^lisiiin]  on  all  animals,  particularly  in 
the  horse  in  a  fttantiiT^g  position.  The  anterior  eii'l  of  the  sound  is  moistened 
With  oil,  n:lycer>fie,  fat  or  vaseline,  the  head  of  the  patient  is  elevated  and  so 
fitrof^hed  fJbat  it  forms  one  line  with  the  lieck ;  the  mouth  is  opened  with  a  month 
Ijajf.  or  if  nothing  lietter  iw  at  hatifl  with  a  pieiM*  of  wood  or  eork  |daee<l  between 
the  molars,  the  ton^jne  ih  then  depl■e»^eIl  with  the  left  hand  whirh  is  introduced 
into  the  nionthi  then  the  sound  is  graj^ped  with  the  rtj^bt  hand,  like  a  pofiholder 
with  the  aoterior  end  somewhat  raised,  introduectl  into  the  mouth  and  poshed 
eajrefnlly  over  the  left  hand  into  the  esophajfiis  nntil  it  meets  an  impediment.  The 
«oufid  iR  then  in  place,  held  for  a  little  while,  is  withdrawn  t^omewhat,  and  again 
piished  forward  under  even,  very  moderate  pressure.  Care  must  lii^  taken  not 
to  prod  nee  a  j>erforation  of  the  esophagus.  If  the  sound  again  meets  the  iinpedi< 
ment  at  the  same  idaee,  a  stenosis  at  this  site  may  he  diaifnostieated. 

In  mniinantH  the  sound  is  to  be  iotroflncet]  throntjh  the  central  opening  of 
a  wooden  croesbar  u>ed  as  a  mouth  gag  (Fig.  H3)»  (For  the  introduction  of  the 
sound  in  horses  see  the  chapter  on  acute  tlitatation  of  the  stomarh.)  Thia  jiroeedore, 
however,  must  never  l>e  instituted  when  there  are  signs  pointing  to  acute  inilanima- 
tioa  of  the  esophagus. 


Diagnosis.  Although  tlie  disease  can  usually  l>e  reeognizeti 
from  tlu^  rliiiieal  symptoms,  a  tlelinitf*  diagnosis  ean  only  be 
made  after  the  use  of  the  sound.  It  is  also  necessary  to  aseer- 
tain  the  cause  of  the  stenosis^  and  in  this  respeet  the  clinical 
history  an<l  contributory  cireum stances  may  give  information. 
Compression  of  tlie  esophagus^  due  to  tuberculous  mediastinal 
glands,  may,  according  to  Johne,  be  recognized  without  fail 
when,  aside  from  more  or  less  ^Icfinite  symptoms  of  tuberculosis, 
there  is  chronic  bloating  without  disturbance  of  appetite,  rumi- 
nation and  defecation. 
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Dilatation  of  the  Esophagus. 


(see  page  2^12).     Ectasias 
portion  of  the  esophagus. 


of  this  type  extend   over  a  large 


Sohimuiel  saw  an  ectasia  jd  a  horse  with  profoiiml  jjaralysjs  of  the  recurrent 
nerve  whicvh  was  5H  cm*  long*  He  eonshlered  the  affection  to  be  due  to  gastrophilua 
larvaj  whirh  had  locaUnl  there  whik'  the  animal  was  still  a  foal. 

BasiDg  hia  vlewa  ou  a  earefuHj  iuvej^ti gated  ease,  Kelliiig  claims  that  dilata- 
tion without  stenoais  is  due  to  atrophy  ot  the  lon^ritudinal  niuBele  fil>ers  of  the 
esophag^iis,  this  in  its  turn  l>eing  caused  bj  degeneration  of  fibers  of  the  pueuoio- 
gastric  nerve  following  infection. 

Diverticula  of  the  esopha^s  are  fornieit  rarely,  anil  tlien 
in  the  following  manner:  A  uniform  Llilatation  has  developed 
in  consequence  of  esophageal  stenosis  or  obstruction,  and  the 
aeciinuihited  masses  of  food  have  exerted  pressure  upon  the 
esophageal  wall;  a  diastasis  has  eonsequeutly  been  produeetl 
in  the  miiscularis  and  a  prolapse  into  the  cleft  has  been  fomied 
by  the  mucosa,  the  hitter  again  ])nshes  against  the  connective 
tissue  whieli  yields  and  a  diverticulum  ii^  now  formed  in  the 
region  of  the  dilation,  ilore  coinnionly  the  mucosa  and  the 
nmsciilaris  are  injured  by  rough  or  pointed  foreign  bodies  and 
the  non-elastic  cicatricial  tissue  wdiich  forms  is  subsequently 
dilated  hy  morsels  of  food  (socalled  false  diverticula). 
Genuine  diverticula,  wliich  must  always  inchule  the  muscularis, 
are  in  some  cases  ]>rodiiced  by  ju'essure  from  tlie  lumen 
(diverticuhmi  per  pulsionem  ortum)  by  wedged-in  foreign 
htnlii^s,  feed  materiab  or  neoplasms  of  the  esopliagus,  or  more 
rarely  hy  traction  upon  tlie  external  surface  hy  adliering  lieavy 
tumors,  hy  contracting  diseased  lyniidi  glands,  hetw(*en  the 
esophagus  and  the  trachea  or  a  bronchus,  or  hy  the  contracting 
cicatricial  tissue  following  an  abscess  (diverticulum  per  trac- 
tion em  ortuin). 

In  exce]>tional  cases  the  diverticules  are  formed  without 
any  obvious  cause.  In  horses  they  may  also  be  due  to  small, 
lung  clefts  with  a  giving  way  of  muscle  bundles,  as  is  seen  in 
otherwise  perfectly  healthy  animals  (Kitt), 
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Storeh,  m  t'onneetlon  with  a  ease,  gives  it  as  hi*i  opinion  that  divcrtienla  mar 
he  eongenital  and  may  t^tand  in  »onw  relation  to  the  si'eand  bronchial  rleft,  so 
that  a  divt>rtit^nhim  nii^ht  bt>  an  internal  iiicomidete  l>ron<'hial  cleft,  Johne  had 
previously  pointed  out  ^ut-k  an  explanation  ha  possible. 

Diverticula  are  sometimes  short,  sometimes  they  run   as  H 
long  parallel  tubes  above  or  laterally  to  the  esophagus  with 
which  they  mav  communicate  hv  a  wide  opening  or  bv  a  narrow 
cleft. 


4 


Pathogenesis,  Food  collects  in  the  eetatic  esophagus  or 
in  the  diverticulum  at  each  feeding;  water  likewise  collects 
if  the  diverticnhmi  is  directed  downwards.  This  finally  becomes 
filled  completely  and  then  compresses  the  esophagus  so  that 
it  produces  stenosis  or  even  complete  obstruction.  The  morsels 
which  now  follow,  either  pass  with  ditiiculty  or  they  become 
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iredgcd  in.  An  ectatic?  place,  situated  in  tlie  first  portion  of 
the  esophaicus,  is  less  serious  if  there  is  no  stenosis  back  of 
it,  sinee  stron^f  contractions  of  the  mnsek^s  of  the  pharynx 
suffice  to  press  food  and  drink  down  into  the  cervical  portion 
of  the  esophajoriis. 

The   impaction   in   the   eetatic   portion   of  the   esophagus 

oreates  a   feeling  of  fnllness  and  causes  repeated  convulsive 

croutractions  of  the  innscles  iiumetliately  in  fi'ont  of  tlie  dihited 

;j>ortiou  and  also  of  those  within  it  if  it  contains  mnscle  fillers. 

The  convulsive  contractions  {jro^lnce  a  feeling  of  intense 

'fiain,  but  after  more  or  less  time  they  finally  expel  the  contents 
of    t  h  e    dilated 

portion  either 

into    the   stom- 

aaeli    or    towards 

the     pharynx. 

If   the  latter  is 

the   case,  the 

trransport  has 

Irieen    aide  d   Ijv 

^k  nt  i-peristaltic 

x:iiovements.    Di- 
latation of  tlie 

^^sophagfus   in 

c^onseqiience    o  f 

XDressure    more 

or  less  interferes 

%vith  the  proper 

function      of 

:M3eigbboring    or- 
gans. 


Fig.  34.    Ectasia  of  the  osophogtui  in  &  horse. 


Symptoms. 
T  li  e  animal  lie- 
^ins  to  take  up 
food   greedily ; 
liowever,  i  t  de- 
lists after  a  little  while  evidently  satisfied,  withdraws  from 
the  crib  and  as  in  obstruction  or  stenosis  makes  empty  mas- 
ticatory movements   with   lowf'rin^''   of  the   head   and   convul- 
sive contractions  of  the  muscles  of  tlie  neck;  smacking  noises 
are   also   sometimes   heard.       All   these  symptoms  are  some- 
times mild,  sometimes  intense.    They  are  usually  more  nmiked 
when    rough    food     is    taken    tlian    during    the    ingestion    of 
cereals  or   water.      (In   a    case   of   Arloing   a   donkey  sliuwed 
distress  only  wlien  drinking  water.)     With  the  above   symp- 
toDis    one    sees    that    the    patients    occasionally    vomit  undi- 
gested   food   mixed   with   saliva,   and    tliere   may  be    a    nasal 
discharge  of  mucus  mixed  with  particles  of  food.     In  this,  as 
in  other  forms  of  obstruction  of  the  esophagus,  horses  some- 
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times  exiiibit  a  mild  colic,     Ziirii  has  seon  periodical  eontrac- 

tions  of  the  esophagus  niiiiiiiig  from  the  thoracic  to  tlie  cervical 
portions. 

By  repeated  attempts  at  deglutition  the  animal  finally 
succeeds  in  transporting  the  contents  of  the  dilated  portion, 
either  towards  the  stonmeh  or  towards  the  outside  world;  then 
the  ingestion  of  food  is  again  resumed.  (During  one  period 
of  feeding  several  interruptions  of  this  kind  may  be  noted.) 
The  patient  may  in  this  manner  take  up  an  entire  ration, 
although  much  more  slowly  tluin  normally.  In  those  milder 
eases  where  the  ectatic  portion  temporariiy  becomes  partially 
or  completely  emi)ty,  disturhanees  in  the  intake  of  water  are 
usually  seen  only  directly  or  shortly  after  the  ingestion  of 
solid  food;  they  are  absent  or  only  very  slight  as  long  as  the 
ectatic  portion  is  empty. 

Diverticula  may  exist  without  any  marked  disturhanees  of  degluti- 
tion (Zurii),  they  may  lead  to  only  retarded  intjestioa  of  food  with  a 
discharge  mixed  with  partieles  of  food.  The  eliuieal  picture  here  is 
similar  to  that  of  stenosis  of  ihe  esophagus.  The  condition  may  become 
obvious  only  upon  the  occurrence  of  complications  (aspiration  pneu- 
monia). 

If  a  dilatation  exists  in  the  cerrical  portion  of  the  esoph- 
agus, one  set*s  a  more  or  less  circumscribed,  roundish,  or 
more  cylindrical  swelling  in  the  left  jugular  depression,  which 
nmy  or  may  not  extmd  toward  the  right  side.  The  former 
condition  is  leather  rare.  The  swelling  is  usually  doughy,  more 
rarely  firm  in  consistency;  it  gives  a  t\nnpanic  sound  before 
the  ingestion  of  food,  becomes  larger  after  it,  and  it  can  be 
imide  to  decrease  in  size  l>y  pressing  or  kneading;  simulta- 
neously with  such  manipulations  there  is  a  discharge  from  the 
nose  of  a  slijny^  eventually  fetid  mass  of  masticated  food. 
These  manipulations  sometimes  also  cause  gagging*  The  nutri- 
tion always  sulTers,  generally  from  the  start;  progressive 
emaciation  indicates  some  internal  trouble  at  a  time  when 
the  symptoms  are  not  yet  we!!  marked.  The  more  the 
difficulties  in  deglutition  increase,  the  more  the  animal  emaciates, 
and  it  may  in  fact  finally  starve  to  death. 

In  ruminants  tliere  is  also  present  a  chronic  bloating  due 
to  the  obliteration  of  the  esophagus,  which  is  at  first  temporary 
then  continuous. 

In  the  later  course  of  tlie  disease,  pressure  upon  the  trachea, 
the  bronchi  and  the  pneumogastric  nerve  after  food  ingestion 
produces  disturbances  of  circulation  and  respiration ;  patients 
may  occasionally  suffocate  in  consequence  of  pressure  (Fried- 
berger  &  Frohner)  or  in  consequence  of  the  aspiration  of  food 
material 

Course.  With  an  increase  of  the  stenosis  behind  the  dila- 
tatiouj  or  with  an  increasing  loss  of  power  of  the  muscular  coat 
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the  propulsion  of  the  contents  becomes  more  and  more  incom- 
plete in  spite  of  stronger  efforts  at  deglutition.  The  patients 
cease  to  take  food  much  sooner,  because  they  become  tired 
out  earlier,  and  they  leave  more  and  more  food  untouched. 
IVTien  the  occlusion  has  become  complete  the  ingestion  of  food 
and  water  becomes  impossible,  or  the  wall  of  the  ectatic  portion 
"becomes  gangrenous,  or  it  ruptures  with  the  production  of 
ifatal  ichorous  inflammation. 

Rupture  of  the  dilatation  or  the  diverticulum  manifests 
itself  in  a  sudden  aggravation  of  the  condition,  the  pulse  be- 
comes  rapid,  respiration   forced,  the  temperature   rises,   and 
symptoms  of  ichorous  inflammation  of  the  cervical  connective 
tissue  or  the  pleura  follow;  ingested  water  and  food  can  now 
^et  directly  from  the  esophagus  into  the  pleural  cavity  and 
^vith  the  sjTuptoms  of  pfeuritis  there  develops  a  horizontally 
:M"ising  area  of  dullness  in  both  thoracic  cavities  or  in  one  of 
^hem    (Hora).     The  disturbances  of  deglutition  may  at  any 
^ime  produce  an  aspiration  pneumonia  with  subsequent  gan- 
,^rene. 

Dilatation  of  the  esophagus,  subsequent  .to  obstruction, 
'takes  the  same  course  as  the  latter.  Such  an  ectasia  has  this 
in  common  with  obstruction,  that  the  former,  like  the  latter, 
leads  to  swelling  in  the  jugular  depression  if  it  is  situated  in 
*he  cervical  portion  of  the  esophagus. 

Prognosis.     Diffuse  ectasias  of  the  esophagus,  as  well  as 
diverticula,  are,  as  a  rule,  progressive  affections  which  termi- 
xiate  fatally.    While  tlie  prognosis'  is  influenced  by  the  degree 
of  nutritive  disturbance,  there  is  .always  danger  of  perforation 
or  of  gangrene,  which,  of  course,  makes  the  prognosis  still 
more  unfavorable.     Even  if  perforation  should  exceptionally 
lead  only  to  the  production  of  an  abscess  which  breaks  towards 
the  outside  world,  the  morbid  changes  in  the  wall  of  the  esoph- 
agus and  the  subsequent  cicatricial  contractions  would  later 
on  make  conditions  gradually  worse. 

Diagnosis.  The  symptoms  presenting  during  the  ingestion 
of  food  and  water  suggest  the  character  of  the  disease,  but 
it  can  be  diagnosticated  definitely  only  when  we  find  a  tem- 
porary swelling  in  the  neck  in  the  jugular  depression  which 
diminishes  on  pressure.  This  distinguishes  the  disease  from 
inflammation  of  the  esophagus,  abscesses  in  the  cervical  con- 
nective tissue  (but  these  may  develop  from  an  ectasia),  and 
simple  stenosis  from  spasm  of  the  esophagus.  Paralysis  of 
the  esophagus  can  be  excluded  by  its  sudden  appearance  .and 
short  duration.  A  sign  of  diagnostic  importance  is  the  fact 
that  the  esophageal  sound  can  sometimes  be  easily  pushed  into 
the  stomach,  at  other  times,  that  is,  if  it  slips  into  the  ectatic 
portion  or  into  the  diverticulum,  it  is  arrested  and  does  not 
enter  the  stomach. 
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Treatment,  Treatment  can  bo  considered  only  if  tlie  dila- 
tation is  situated  in  the  cervical  portion  of  the  esophagus;  in 
this  case  a  narrowing  may  l>e  l»rouglit  about  by  excision  of 
portions  of  tlie  dilated  wall.  Collin  and  Sehiiitlelka  have  per- 
formed this  surgical  operation  sDccessfully.  In  other  cases 
we  may  provide  for  a  proper  nutrition  of  the  animals  with  fluid 
and  mushy  foud,  eUininating  tlry  and  rough  feed. 

(V^ret  in  one  ea?i<?  performed  manual  pressure  on  tlie  cervieal  ijilatation 
each  time  after  feedinj^  and  tiroiiglit  altout  reroverj  witliin  one  week.  Othera 
have  reronmiended  instrumpnts  wit)i  |ia<ls  which  can  be  fastened  to  the  neck. 
These  eoiild,  however,  be  sueeessful  oiity  in   recently  forniet^  dilatations.) 

Literature.  Frohner,  Monh.,  1H98,  TX.  349.— TTiiniherberf^,  Z.  f.  Vk.,  1907. 
492.— Kellin^S  S.  B.,  1903.  22S.— Kramjie,  Z.  f.  Vk..  1907,  322.— Pr.  Mil.  M^,,  1^96, 
97;— KoIoff,..Pr.  Mt.  lS72-7:i,  lOL— Schellenberg,  Sehw.  A..  1892,  XXXTV,  201. — 
Sehitnmel,  O,  M.,  1994,  345.— Schindelka,  0.  Vj.,  1886,  13L~-V6ret,  Rec,  1878, 
187.— Ziirn,  D.  t  W.,  505. 


7.    Neoplasms  m  the  Esophagus*    Tmnores  oesophagi. 

Pap!llonmt|i;  sometimes  singly  in  the  shape  of  small,  soft,  villiferous 
nodules  on  the  iruier  surfaee  of  the  esophagus,  sometimes  (partieularly 
ill  the  mithlle  seetion  of  the  gullet)  in  the  shape  of  large  (the  size  of  a 
fist)  hranehi^il  pedieulatetl  soft  eaiiliiiower  masses,  are  eomparatively 
jFre^iUeutly  seen  in  cattle.  Sonietimes  multiple  aetinomyeomata  are 
seen  on  the  mueosa  as  proiniiK^ut,  tlat,  tough  or  intenmlly  softened  vel- 
louish-red  nodules  (Siedauigrotzky,  Johiie)  or  single  tumors  are  devel- 
oped whieh  may  he  as  large  as  a  tist  (Jong). 

Tn  horses  there  are  eneountered  in  the  esophagus  fihroma  (Diecker- 
holf),  melanoma  (Roell,  Besuard),  sarcoma  (Cadeae)  and  eareinoma 
(Loreiiz),  in  dogs  oeeasinnally  sareoma,  chondroma  and  retention  cysts. 

Symptoms,  Tumors  narrow  the  lumen  of  the  esophagus  in  propor- 
tion to  tlieir  size  and  eorisisteney,  and  produce  the  symptoms  of  eso- 
phageal strnosis  (see  page  2»12). 

One  must  partieiilarly  think  of  a  tnmor  if  there  is  in  the  left  jugu- 
lar depression  a  permanent,  firm  swelling,  free  from  inflammatory  symp- 
toms, causing  the  sound  to  meet  an  impediuient. 

Treatment  can  only  consist  in  the  operative  removal  of  the  tumors 
situated  in  the  cervical  portion  or,  m  actinomycosis,  in  the  internal  ad- 
ministration of  iodine  preparations. 


8,    Spiroptera  Sanguinolenta  in  the  Esophagus. 

Occurrence,  The  ocenrrenee  of  spiroptera  san^inolenta 
in  dogs  has  been  reported  from  France,  Italy,  China,  Brazil, 
India,  Turkestan,  Japan  and  Tunis ;  107^'  of  the  dogs  of  Japan 
and  70%  of  the  dogs  of  Tunis  are  said  Ijy  Roger  to  suffer  from 
this  worm. 

Etiology.  Spiroptera  sanguinolenta  is  a  blood-red  worni 
3-8  era.  long;  the  nuile  is  smaller  than  the  female*  The  tail  end  of 
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<he  former  is  rolled  up.  The  young  forms  of  this  worm  exist 
in  cysts  contained  in  the  abdominal  cavity  of  cockroaches 
^Blatta  orientalis). 

Natural  infection  occurs  from  the  ingestion  of  cockroaches, 
Avhereupon,  after  two  weeks,  small  spiroptera  become  visible 
in  the  esophagus  ( Grass! ). 

Pathogenesis.  The  larvae  taken  into  the  stomach  with  cock- 
roaches wander  back  into  the  esophagus,  bore  into  the  mucosa 
and  lead  to  the  formation  of  hazelnut-sized  or  larger  swellings 
the  compartments  of  which  contain  up  to  twenty  worms  em- 
bedded in  pus.  Except  for  a  small  opening  at  the  apex  of  the 
swellings,  the  mucosa  appears  intact.  Some  of  the  parasites 
frequently  remain  in  the  stomach,  others  may  wander  into  the 
organs  with  the  lymph  or  blood  current,  particularly  into  the 
wall  of  the  aorta,  where  they  likewise  cause  a  local  inflammation. 
According  to  Roger,  the  worms  form  metabolic  products  which 
excite  the  nerves  of  the  heart. 

Symptoms.  In  the  more  carefully  studied  cases  intestinal 
disturbances  were  observed  (painful  and  difficult  deglutition, 
gagging  or  vomiting,  empty  mastication),  also  dry  cough,  dysp- 
neic  attacks,  emaciation.  Occasionally  nervous  disturbances 
were  observed,  especially  weakness  of  the  hind  legs  or  a  be- 
havior as  seen  in  rabies.  Severe  cases  as  a  rule  gradually  lead 
to  death  which  may  also  occur  suddenly  in  consequence  of  rup- 
ture of  the  aorta. 

Treatment.  This  can  be  only  symptomatic.  Better  suc- 
cess may  be  had  by  prophylactic  measures  consisting  in  the  pre- 
vention of  the  ingestion  of  cockroaches. 

Literatnre.    Roger,  Rev.  v6t.,  1907,  241  (Lit.). 


Other  Animal  Parasites  in  the  Esophagus.  There  is  found  in  the 
epithelial  covering  of  the  esophagus  of  cattle  spiroptera  scutata  Mueller, 
also  named  Gongylomena  seutatum,  Leuckart,  a  filiform  worm,  4-10 
cm.  long;  its  cephalic  end  is  provided  with  shieldlike  chitinous  scales. 
This  worm  has  also  heen  found  in  sheep  and  goats;  another  species  G. 
pulchrum  is  parasitic  in  swine. 

Larva?  of  hypoderma  lineata  are  found  during  the  summer  and  winter 
months  in  the  submucous  tissue  of  the  pharynx  and  esophagus  of  cattle, 
where  they  sometimes  produce  a  hemorrhagic  infiltration. 

In  the  intermuscular  tissue  of  the  esophagus  of  ruminants  and 
horses  are  found  very  numerous  sacs  of  psorospermite  (Balbiania  gigan- 
tea),  but  they  do  not  produce  any  disturbances.  The  same  may  be  said 
of  iliescher's  tubules  or  the  psorosperm  sacs. 

Vol.  2—16. 
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9.    Diseases  of  the  Crop  of  Fowl. 
(a)     Catarrh  of  the  Crop.    Ingluvitis. 

{WeitiH  r  Kropf  [Genimii] ;  hipummafion  uigluvlale  [French]; 

S€jft  crop.) 

Etiology,  Primary  <*atanii  of  tlie  crop  makes  its  appear- 
ance after  tlie  ingestion  of  pointed  forei^^i  bodies,  of  soft,  scaly 
or^  on  tlie  contrary,  harrl  food.  Richter  rei>orted  iiuinf*roiis 
eases  amon^  eliickens  after  the  feeding  of  too  dry  oats.  Some- 
times the  disease  is  due  to  the  ingestion  of  fermenting  or  decay- 
ing materials  (dralT,  distillers*  mash,  i>arts  of  cadavers).  Too 
early  removal  of  the  young  squal>s  from  pigeons  often  causes 
ingluvitis  in  the  parents,  because  the  glands  which  were  active 
(luring  the  feeding  of  the  youeg  turds  iriay  subsequently  become 
inflamed. 

Secondary  ingluvitis  is  caused  1)y  animal  parasites  and  is 
seen  in  thrush, 

S3miptoms,  The  animals  lose  their  appetite,  are  listless, 
stretch  their  necks  n^pcatedly  and  swallow  witli  difficulty.  The 
crop  is  tender  to  pressure.  The  fermenting  contents  cause  a 
marked  ijrotrusion  of  the  region  of  the  crop,  tlie  latter  feels  soft 
and  is  tympanitic  on  percussion  (soealled  soft  crop).  Fetid 
gases  escape  from  tlie  beak  uptm  pressure  on  the  crop  or  are 
occasionally  bronglit  up  by  vomiting;  the  fluid  contents  are  like- 
wise emptied  and  they  smell  disagreeably  sour. 

These  escape  througli  the  beak  and  partly  through  the  nose. 
Disturb<*d  nntritiori  leads  to  emaciation;  the  aninmls  become 
very  weak  and  frequently  tUe.  After  a  king  continued  aiTection 
of  this  kind  or  after  repeated  attacks  a  soealled  pendulous  crop 
develops  frequently. 

Treatment.  Om^  must  particularly  try  to  empty  tlie  crop 
of  its  contents  by  holding  the  animars  head  down  and  carefully 
kneading  the  crop  towards  the  luiecal  cavity.  The  next  step 
consists  in  the  administration  of  mild  disinfectants  (2%  bnracic 
acid  solution^  1%  sulphate  of  iron)  or  astringent  solutions 
(alum,  tannic  acid,  juice  of  lemons);  pefipermint  tea  or  fennel 
water  to  which  10%  hydrochloric  acid  has  been  added  is  also 
serviceal)le,  also  a  5%  solution  of  Carlsbad  salt  (Klee).  In 
very  ol)stinate  cases  irrigation  of  the  crop  may  be  instituted 
witli  good  success. 

IiTigatioii  of  the  crop,  aoconlhi^j  to  Klee,  is  pcrfonuH  as  fallows:  A  funnel 
is  placed  at  the  end  of  a  thin  rubber  tube  40  cm,  long;  the  free  end  of  the  tube 
in  theti  iiitrodu€e<l  into  the  rmp  through  the  beak.  The  fimnel  is  now  filled 
with  a  19^  Eobition  of  borarii-  aeid,  it  is  next  elevated  and  the  .sobitifjti  is  allowed 
to  run  into  the  crop.  Finally  the  funnel  is  lowered  and  the  fluid  is  permitted 
to  run  out*    While  it  escapes  the  crop  is  rarefuUy  kneaded  or  tnaasaged^ 
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The  disease  can  sometimes  be  cured  only  by  an  incision  into 
the  crop.  This  operation  also  seems  indicated  in  pendulous 
crop,  provided  the  catarrhal  condition  has  already  disappeared. 

Catarrh  of  the  crop  in  pigeons  due  to  the  early  removal  of 
their  young  ones  may  be  cured  rapidly  by  substituting  other 
young  ones. 

Literature.  Klee,  Gefliigelkrankheiten,  1905,  76.— Ztirn,  Gefliigelkrkhten., 
1882,  76. 

(b)     Occlusion  of  the  Crop.    Obstnictio  ingluviei. 

{Hard  crop,  indigestion  ingluviale  [French].) 

Etiology.  Occlusion  of  the  crop  is  frequently  due  to 
overfeeding,  especially  with  dry  grains  (millet,  corn,  peas,  oats) 
or  with  a  feed  containing  much  bran  or  chopped  straw.  In 
water  fowl  the  disease  follows  upon  the  ingestion  of  certain 
aquatic  plants  (chara,  cynodon,  triticum  repens,  corex)  or  of 
ailanthus  glandulosa.  Young  pheasants  sometimes  contract  the 
disease  after  the  ingestion  of  numerous  insect  larvae.  Some- 
times foreign  bodies  (pieces  of  metal,  stones,  pieces  of  glass, 
pieces  of  bones,  fragments  of  egg  shells)  or  many  small  stones 
cause  the  disease,  which  exceptionally  may  be  produced  by  ani-- 
mal  parasites  (Railliet  and  Luc^t). 

Symptoms.  Obstruction  of  the  crop  manifests  itself  by  the 
fact  that  the  animal  becomes  listless,  it  repeatedly  opens  the 
beak  and  the  latter  sometimes  discharges  an  ill-smelling  fluid. 
The  appetite  is  absent  either  from  the  start,  or  after  some  time 
if  the  obstruction  is  due  to  a  foreign  body.  The  crop  appears 
enlarged;  its  wall  is  tense,  elastic,  sometimes  doughy,  some- 
times hard  in  consistency  (socalled  hard  crop),  depending 
upon  the  mass  of  accumulated  food  and  upon  the  amount 
of  gases  that  have  formed.  Foreign  bodies  in  the  crop 
may  be  felt  through  its  wall  or  may  be  demonstrated  by  a 
Roentgenograph. 

Course.  Obstruction  of  the  crop  rarely  disappears  spon- 
taneously. If  nothing  is  done,  chickens  usually  die  of  exhaus- 
tion after  a  few  days ;  water  fowl,  however,  succumb  to  suffoca- 
tion after  a  few  hours  (Dupont).  This  difference  in  the 
course  can  perhaps  be  explained  by  the  fact  that  tlie  crop 
of  chickens  is  really  an  extrusion  directed  outward,  while  the 
crop  of  water  fowl  is  a  circular  dilation  of  the  esophagus,  which 
may  easily  compress  the  trachea.  Occasionally  rupture  or  per- 
foration of  the  crop  occurs.  Rivolta  and  Delprato  saw  the  for- 
mation of  an  enormous  crop  (socalled  pendulous  crop)  in  a 
hen  (Kitt). 

Treatment.  If  the  contents  are  not  too  hard,  massage  of 
the  crop,  and  kneading  of  the  contents  towards  the  beak,  are  in- 
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dicated.    If  the  crop  has  become  hard  or  if  the  massage  has 
been  unsuccessful,  an  incision  into  the  crop  must  be  performed. 

Incision  into  the  crop  is  comparatively  simple  and  without  danger  except  in 
pigeons.  The  feathers  are  removed  with  scissors  in  a  region  about  two  fingers 
wide  and  one  finger  long.  Then  one  makes  a  pointed  incision  in  the  middle  of  the 
crop  and  prolongs  the  wound  parallel  with  the  long  axis  of  the  neck  from  1  to 
1%  cm.  If  the  contents  of  the  crop  consist  of  small  pieces  they  can  now  be  removed 
by  kneading;  if  larger  leaves  are  present  they  can  be  removed  by  the  aid  of 
a  pair  of  forceps.  The  wound  is  then  irrigated  and  sutured.  It  usually  heals 
rapidly  and  the  stitches  can  be  removed  in  five  to  seven  days.  On  the  first  day 
after  the  operation  the  animal  must  not  receive  anything  except  stale  white  bread 
soaked  in  claret;  after  thirty -six  hours  abundant  water,  but  only  a  small  amount 
of  soft  food. 

Literature.  Dupont,  Diet.,  1874,  X,  223.— Klee,  Geflugelkrkh.,  1905,  78.— 
Railliet  &  Lucet,  Rec,  1890. — Richter,  Dresd.,  Ber.,  1908,  254. — Zietschmann,  S.  B., 
1903,  264.--Zurn,  Geflugelkrkh.,  1882,  173. 


(c)      Animal  Parasites  in  the  Crop. 

Several  species  of  thread  worms  occur  in  the  esophagus,  crop  and 
stomach  of  fowls;  some  of  these  may  cause  catarrh  of  the  crop  and 
numerous  cases  of  death.  In  the  crop  and  stomach  of  chickens  are 
sometimes  found  many  individuals  of  Dispharagus  nasutus  (Filaria 
nasuta)  D.  spiralis  and  D.  laticeps.  In  spite  of  good  appe- 
tite, the  infested  animals  become  much  emaciated  and  finally  die. 
Trichosoma  contortum  living  in  the  crop  of  ducks  and  geese,  produces 
a  severe  catarrh  and  subsequent  dilatation  of  the  crop  (Railliet  &  Lucet), 
also  frequently  rapid  emaciation,  drowsiness,  sometimes  epileptiform 
convulsions ;  after  five  to  ten  days,  symptoms  of  obstruction  of  the  crop 
and  of  catarrh  follow.  In  order  to  make  a  diagnosis,  the  procedure 
consists  in  irrigation  of  the  crop  and  macroscopic  and  microscopic  exam- 
ination of  the  material  which  is  washed  out. 

Treatment  is  not  successful.  Animals  may  be  protected  prophylae- 
tically  by  keeping  them  away  from  contaminated  water. 

Literature.    Klee,  Geflugelkrkh.,  1905,  80.— Railliet  &  Lucet,  Rec,  1890,  13. 


Section  V. 
DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

1.    Vomiting.    Vomitus. 

{Erbrechen  [German] ;  Emesis.) 

Etiology.  Vomiting  is  produced  by  an  irritation  in  the 
vomiting  center  of  the  central  nervous  system,  the  •  stimulus 
acting  upon  certain  parts  of  the  nervous  system  directly  or  by 
reflex  irritation  from  a  spot  in  the  gastro-intestinal  tract  or 
other  portion  of  the  body.  Hence  vomiting  may  be  part  of  the 
clinical  picture  of  a  variety  of  diseases,  but  it  is  most  frequent 
in  the  course  of  certain  diseases  of  the  stomach  or  of  the  small 
intestines. 

One  of  the  most  frequent  causes  of  vomiting  is  overloading 
of  the  stomach.  For  this  reason  vomiting  very  frequently  occurs 
among  dogs  and  swine,  but  it  is  not  rare  in  ruminants  (in  con- 
sequence of  overfilling  of  the  paunch  and  of  bloating)  and  also 
occurs  in  horses.  Irritation  of  the  gastric  mucosa  is  the  cause 
of  vomiting  if  the  latter  occurs  after  the  ingestion  of  irritant 
acrid  feed  (cattle  sometimes  vomit  after  the  ingestion  of  al- 
falfa), after  the  administration  of  acrid  or  irritant  medicines 
(emetics)  and  also  during  catarrhal  or  inflammatory  diseases  of 
the  gastric  mucosa  (distemper,  parasites  in  the  stomach,  hog 
erysipelas,  ulcer,  etc.). 

Deli  observed  in  one  community  an  enzootic  occurrence  of  vomiting  among 
horses;  both  at  rest  and  in  motion  the  animals  vomited  repeatedly  a  watery  fluid. 
According  to  the  opinion  of  the  author,  the  ingestion  of  muddy  water  had  caused 
a  relaxation  of  the  cardia  with  subsequent  mild  vomiting. 

Of  the  various  diseases  of  the  intestines,  obstruction  of  the 
intestines  especially  leads  to  vomiting.  In  such  a  case  anti- 
peristalsis  often  occurs,  which  propels  the  contents  of  the  intes- 
tines toward  the  stomach ;  the  vomitus,  therefore,  is  mixed  with 
intestinal  contents.  In  displacements  of  the  intestines  and  in 
acute  peritonitis  the  emetic  stimulus  may  originate  in  the  peri- 
toneum. 

That  the  internal  genital  organs  may  furnish  the  exciting 
stimulus  for  vomiting  has  never  been  shown  in  veterinary 
science.    Irritation   of   the    buccal   mucosa    occasionally   also 
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causes  vomitin,ej.  For  this  reason  vomiting  is  not  infrequently 
observed  in  carnivora  and  onniivora  doriiv^  the  eonrse  of  stom- 
atitis, after  the  lodp;iuent  of  l'oreif»ii  hodies  in  the  pharynx 
(dogs  often  vomit  after  the  ingestion  of  grass)  and  also  (hiring 
convulsive  attacks  of  cough.  Finally,  vomiting  is  often  seen  in 
severe  primary  or  secondary  pliaryngitis. 

Vomiting  is  of  central  origin  (the  stimnhis  originating  in 
the  central  nervous  system)  when  it  occurs  with  injury  or  dis- 
ease of  the  brain  or  iluring  transportation  in  ships  (seasick- 
ness). A  simikir  origin  is  probably  responsible  for  tlie  occa- 
sional vomiting  of  uremia  or  eholeniia. 

There  are  certain  chemicals  which  cause  vomiting  by  irri- 
tation of  the  emetic  center  (veratrine,  apomoi'pbine,  chloro- 
form). TTogs,  dogs,  cats  are  the  domestic  animals  which  vomit 
easily  and  frequently;  ruminants  and  rabbits  with  more  diffi- 
culty and  more  rarely;  horses  rpute  rarely  and  only  with  great 
difhculty  in  their  attempt  to  expel  the  contents  of  t!ie  stonuich. 
Vomiting  in  horses  is  tliercfore  of  much  greater  significance 
than  in  the  other  species  of  animals  named.  The  dilTerenees  as 
to  the  various  species  are  principally  due  to  a  lesser  irrital>ility 
of  the  emetic  center  of  tlie  herbivora  and  especially  of  the  horse 
when  comparted  with  otlier  animals.  The  rarity  of  gag,gingj 
which  is  parallel  with  the  rarity  of  vomiting,  likewise  iioints  to 
this  cause.  The  unfavorable  amitomical  conditions  in  the  stom- 
ach of  the  horse  must  act  against  the  expulsion  of  the  contents 
of  the  stomach  ;  but  they  camu)t  explain  the  absence  of  th<^  char- 
acteristic reflex  imjtion,  the  gagging.  That  the  influence  of 
anatomical  conditions  is  much  overestimated  appears  from  the 
observation  that  in  acute  dilatation  of  the  stomach  horses  belch 
a  good  deal  but  rarely  gag  and  vomit.  (Forssell  claims  that  a 
plug  of  mncosa  in  the  region  of  the  cardia  closes  the  latter  in 
consequence  of  the  displacement  of  mucosa  on  the  loose  sub- 
mucosa.) 

Symptoms.  Hogs,  dogs  and  cats  vomit  without  any  partic- 
ular efforts.  After  a  certain  degree  of  unrest,  the  liead  is 
stretehed,  lowered  to  the  floor,  and  the  mouth  then  discharges 
part  of  the  gastric  contents,  particles  of  food  mixed  with  uuieus, 
occasionally  also  wnth  bile  or  fecal  matter.  In  cattle  vomiting 
is  y)rece<led  l>y  grc^ater  restlessness  and  greater  elTorts;  the  ani- 
mal pulls  back  from  the  manger,  the  fore-legs  tremble,  the  liind 
legs  arc  placed  imder  tlie  abdomen,  tlie  head  is  stretched  out, 
the  mouth  then  exijels  after  a  short  inspiration  a  large  amount, 
often  more  than  ten  quarts  of  fluid  or  of  foo<l.  Horses  make 
similar  and  still  more  noticeable  efforts;  their  whole  deport- 
ment betrays  much  excitement,  the  neck,  the  muscles  of  which 
are  very  tense,  is  bent  forw^ard,  the  head  is  bent  towards  the 
thorax,  whereupon  the  vomited  matter  is  mostly  expelled 
through  the  anterior  nares.  Vomiting  is  observed  either  as  a 
single  act  or  it  is  repeated  several  times  or  it  may  last  for  hours. 
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behavior  as  in  genuine  vomiting,  lait  no  gastric  contents  are 
expelled, 

Beleliini!^  or  eruetatio!i  is  a  nornuil  occurrence  in  ruminants. 
It  is  however  also  and  ni<:»re  frequently  observed  under  morbid 
conditions;  then  the  exijelled  gasivs  fre(]uent!y  have  a  repulsive 
odor.  In  other  animals  belching  is  always  an  indication  of 
abnormal  gastric  fermentation. 

The  signitican(?e  of  vomiting  depends,  of  course^  upon  the 
cause  and  upon  the  unclerlying  disease.  It  is  always  gravest 
in  horses  where  it  occurs  in  the  course  of  dangerous  diseases 
of  the  stomach  (excessive  dilatation  of  the  stomacli,  severe 
gastritisj  partial  rupture  of  the  wall  of  the  stomach,  etc.),  or 
through  an  excessive  irritation  of  the  gastric  nerves;  in  horses 
vomiting  also  gives  rise  to  an  aspiration  pneumonia  w  ith  com- 
parative frequency;  this  is  much  rarer  after  vonnting  in  other 
animals.  Exceptionally  an  animal  may  suffocate  during  vomit- 
ing, because  the  expelled  feed  masses  may  get  into  and  obliterate 
the  larynx  or  the  nasal  cavity  (Sequeus^  Zsehokke). 

Older  authors  have  looked  upon  Toiuitiii^  in  the  horse  as  a  Bign  of  rupture 
of  the  Htoniaeb.  It  is  howe\er  settled  beyond  donlit  that  tbeFc  animals  can  not  vomit 
any  more  in  total  rupture  of  the  stomach,  becautie  the  uastric  contents  are  expelled 
into  the  peritoneal  cavity  in  consequence  of  the  eontractions  of  the  wall  of  the 
Btomach  and  of  the  abrlominal  press.  Still,  in  partial  rupture  of  the  wall  of  the 
Btonmt'h  an  intense  emetic  irritation  may  canse  vomiting.  Partial  rnpturen  are 
oeraaionally  found  in  the  Btomaeh  of  ho^^^es  which  have  vomited  Pome  days  before 
death  (from  other  diKeaFew)  bad  occurred.  Rujftnre  of  the  stomach  may  become 
larger  or  even  complete  after  vomitinji^  ban  occurred.  That  horses  are  able  to  vomit 
even  if  the  stomach  is  abiolutdy  intact  has  b<'en  shown  convincju^jly  by  post-mortem 
examinations  preceded   by  vomitinj^  tlurin^  the  life  of  the  animab 

Emetic  irritation  also  causes  a  reHex  relaxation  of  the  eardia  and  of  the 
efiOphajfuH^  and  this  the  authors  have  frequently  Been  upon  the  introduction  of  the 
atoujarh  tnlie.  Eelaxation  of  the  eardia  may  also  l>e  due  to  a  degeneration  an<l 
to  a  tear  between  musele  buudlea. 


Treatment.  Except  in  horses,  vomiting  after  overloading 
of  ttie  stomach  and  after  poisoning  is  beneficial  liecause  the 
stomach  hecoiues  relieved  or  the  poisons  are  removed.  In  such 
cases,  tliereforc,  it  is  not  l)cst  to  stop  vouiitinfi^  but  tliis  sliouhl 
be  aide<l  by  the  internal  atlniinistration  or  subcutaneous  in- 
jection of  niedicines  (apomorphine,  veratriue,  ipecacuanha),  or 
it  may  even  l>e  protluccd  artificially,  the  emetic  irritation  being 
stopped  only  after  too  frequent  attacks  have  become  distressing. 
Vomiting  due  to  any  other  cause,  however,  should  be  stopped 
because  it  distresses  the  animal  and  disturbs  its  nutrition, 
Kymptomatic  treatment  consists  in  the  application  of  cold 
(swallowing  pieces  of  ice,  cold  applications  in  the  gastric  region 
in  small  animals,  narcotic  medicines,  opium  internally,  chloral 
hyilrate  or  bromitles  per  os  or  per  reettmi  in  the  form  of 
enemas  or  suppositories,  morphine  subcutaneously).  Vomiting 
in  dogs  may  sometimes  be  stopped  with  black  coffee  (one  Avine 
glass  full  to  a  cup  fidl). 

Holterbach  arrested  very  obstinate  vomiting  in  a  tlog  by  the  admlniatration 
of  yohimbiaum  muriaticum  Spiegel  one  tablet  of  1  mgm.  every  two  hoxirs. 
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animals  are  most  commonly  attacked,  more  rarely  cattle  on 
pasture. 

Etiology,  The  affection  is  usually  due  to  the  ingestiou  of 
unusually  large  masses  of  feed;  it  is  immaterial  whether  tlie 
food  is  of  llie  highest  quality  or  unsuitable  in  character.  If 
tlie  aiiimiiLs  olitain  palatable  hay,  greoii  feed,  floor  or  grain 
feeil  without  restriction,  or  if  tliey  have  broken  loose,  they 
are  liable  to  overfeed,  particularly  if  they  bad  been  starved 
for  some  time.  (There  are  some  countries  in  which  it  is 
customary  to  increase  the  live  weight  of  animals  to  be  sold  for 
slauglitering  l^y  feeding  them  excessive  (juantities  of  feed 
l)efore  the  transfer  is  made.)  Aninuils  occasionally  overfeed 
on  rich  pastures,  particularly  if  they  liave  been  fed  sparingly 
in  the  barn.  The  atTeetion  is  also  brought  al>out  by  feeding 
with  voluminous  feed  which  is  too  dry  or  improperly  prepared 
(chaff,  straw,  coarse  clover,  hay,  etc.) ;  a  low^  nutritive  value 
causes  the  animals  to  ingest  great  quantities.  Beets,  leaves  of 
beets  and  potatoes,  particularly  in  a  boiled  mushy  condition, 
kitchen  garl>age,  distillers'  or  brewers'  mash,  mouldy  or  frozen 
feed  may  likewise  cause  dilatation  of  the  rumen.  Finally,  lack 
of  water  (due  to  neglect)  during  dry  feeding,  Ijecomes  respon- 
sible for  the  disease. 

Predisposing  factors  sometimes  act  as  contributor j^  causes, 
such  as  physical  weakness^  continoous  stay  in  the  stable,  inges- 
tion of  too  cold  water,  prevention  of  mastication  l>y  overexertion 
after  feeding,  sudden  change  from  green  to  dry  feeding. 

Ca^l^ac  holds  tliat  flilatation  of  tlio  rum  en  as  well  aa  acute  bloatinjsr  ot  riimi- 
uants  alwavH  follows  a  preliiuinarj  parpsls  of  the  nimen,  ao  that  the  former  are 
always  scfori<laiy  eouilitioiis.  Nunierous  observations  however  show  that  an  eicesisive 
ingealioo  of  food  timj  brin^  about  thi?  affprtion  in  aoinmls  with  a  rumen  functioning 
absobitely  Tiormally.  One  is  jnstifieil  in  ilrawin^  the  eonrbision  that  a  normally' 
developed  and  nornially  functioning  muscularis  of  the  rumen  cannot  be  stretched 
beyond  a  reasonable  limit. 

There  ih,  howtnTr,  no  donbt  that  the  nimens  of  different  indiviflnals  differ 
as  to  the  power  of  its  nuiHcularis,  and  that  external  conditions  may  exert  a  i^ooil 
deal  of  inflitenee. 

VJnyr  looks  npon  dilatation  of  the  rnrnen  as  a  type  of  idiopathic  paresis  of 
the  rnmeti  in  contradistinctiofi  to  i^ynipathetic  paresis  of  the  rnnien  due  to  or^^anic 
affections  of  the  different  part  a  of  the  stomach  and  of  the  neighboring  organs. 

Pathogenesis.  After  tlie  effects  of  one  of  the  enumerated 
etiolo^e  faetors  liave  become  manifest,  there  exists  an  improper 
relation  between  the  mass  and  weif^lit  of  the  intjfested  food  and 
the  ability  of  the  rumen  to  the  detriment  of  the  latter,  Tlie 
cousequence  is  that  the  masses  of  feed  present  in  the  rumen 
are  not  properly  mixed  and  moved,  or  not  at  all,  in  spite  of 
the  fact  that  tlie  muscularis  is  stimulated  to  powerful  contrac- 
tions. Tlie  contents  of  the  rumen  then  swell  more  or  less  and 
develop,  in  consequence  of  fermentative  processes,  an  abundance 
of  ffas.  The  more  juicy  the  feed  has  been,  the  more  rapidly 
and  the  more  abundontly  ^as  forms.  If  the  feed  has  been  too 
dry,  gas  is  not  formed  at  all,  or  a  small  amount  only  is  formed 
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after  some  time.     The  increasing  U^isioji  of  the  wall  of  the 
rumen  caui^es  an  increase  in  the  power  of  contraetians,  which 
is  painful  to  tlie  animaL    In  milder  cases  tlie  powerfnl  mnseular 
contractions  succeed  in  transporting-  a  }>ortion  of  the  contents 
of  the  rumen,  and  this  relieves  the  mojhid  condition.     In  ex- 
ressive  overloatling,  the  contents  do  not  move,  however,  in  spite 
of  the  energetic  muscular  contractions,  and  even  the  escape  of 
gases  becomes  impossible.    After  some  time  tliere  occurs  then 
a  i)aresis  of  tlie  oviTworked  nmsch^s  of  the  rnnien.    The  more, 
rapidly  the  rumen  heconu's  dihUed  hy  masses  of  swoHen  food 
and  gases  the  more  resjnratinn  and  circnlatitiii  Ik^couk*  inter- 
fered with.     Decomposition  of  the  contents  of  tlie  rumen  occa- 
sionally  produces   poisonous    or   irritating   sul»stances,   which 
may  cause  either  a  local  inflammation  or  a  general  intoxication. 

Anatomical  Changes,  The  abdomen  appears  greatly  <lilated, 
the  diaphragm  is  pressed  forward,  the  mucli  dihiteil  rumen 
contains  excessively  large  quantities  of  repulsively  smelling  feed 
in  addition  to  variable  amounts  of  gas.  On  post-moi'tem  ex- 
amination one  finds  the  signs  of  suflfocation.  If  the  ^lisease 
lias  lasted  somewiiat  longer,  the  omasum  contains  desiccated 
masses  of  feed;  the  mucosa  of  the  rumen,  sometimes  also  that 
of  the  other  parts  of  the  stomach,  shows  dilYuse  reddening  or 
hemorrhagic  points. 

Symptoms.  The  animal  refuses  its  food;  if  in  the  open 
air  tliey  do  not  niovt\  they  ph^ce  the  h^gs  nn*Ier  the  abdomen 
or  spread  them  apart,  arch  their  back  and  stare.  They  mani- 
fest colicky  pains  and  move  tlie  head  towards  the  ab(h)men 
and  push  the  latter  from  time  to  time  with  tlieir  horns,  or  they 
kick  with  their  hind  legs,  wag  their  tails,  groan,  lie  tlown  occa- 
sionally hnt  f^i}i  up  again  at  oncr\  The  colicky  pains,  while  not 
attaining  a  high  degree,  are  rarely  ahstMit.  (Jroaning  is  usually 
heard,  either  only  during  a  cliange  of  position  of  the  body  (get- 
ting lip,  lying  ilown)  or  independently  of  it. 

Appetite  and  rununation  are  only  diminished  in  the  milder 
eases  but  are  absent  from  the  start  in  the  more  scn^ere  tvjie. 
Even  in  nulder  cases  complete  lack  of  appetite  supervenes  if 
the  aninnds  are  offered  a  chance  to  ingest  rough  feed.  The  in- 
gestion of  water  ceases  first,  although  thirst  seems  to  be  in- 
creased in  so!ne  cases.  Occasionally  the  patients  exetnite  masti- 
catory movenuuits  and  foamy  saliva  runs  out  of  the  mouth. 
Bepulsiv^ely  smelling  gases  are  expelled  by  belching,  from  time 
to  time.  Occasionally  there  occurs  gagging,  even  vomiting, 
wHth  the  expulsion  of  much  feetl  nmsh. 

The  abdomen  is  at  first  otdy  moderately  enlarged  and  the 
depression  of  the  left  fiank  seen  on  an  empty  stomach  is  filie<l 
out.  In  the  further  course  or  in  excessive  overfilling,  the  size 
of  the  abdomen  is  much  increased,  particularly  on  the  left  side, 
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and  tlio  loft  flank  dopression  has  been  changed  into  a  distension. 
Tlio  rumen  feels  donghyt  hnn  or  even  hard  as  a  stone.  The 
same  iin]>ression  is  created  by  a  reetal  ex|>loration  of  the  nimen; 
freqnently  this  method  makes  the  existing  eonditions  nineh 
clearer  than  external  palpation  (Gebaiier).  The  animals  try 
to  avoid  firm  pressure  upon  the  nunen.  At  tliis  time  percus- 
sion of  the  left  flank  gives  a  dull  and  empty  sound.  The  picture 
changes  after  the  ingestion  of  a  more  or  less  fermentable  feed, 
because  then  the  left  depression  feels  elastic  on  slight  pressure 
and  gives  a  tAnnpanitic  sound  on  yiercusHion,  A  firmer  pn^ssure, 
however,  usually  suffices  in  these  cases  to  reveal  the  presence 
of  firm  masses  of  feed  under  the  layer  of  gas.  The  movements 
of  the  rumen  are  infrequent,  slow  and  sluggish,  or  are  entirely 
absent    The  same  is  true  as  to  the  rumen  sounds. 

Incomplete neps  or  absence  of  tlie  niiiien  movements  or  sounds  does  in  itself 
not  prove  that  tlie  nniwiilaris  floes  not  t»ontraet,  or  eotitrat'ts  les5s  energetically. 
The  movements  of  the  rumen  can  become  vij-ible^  Rml  the  sounds  audible  ooJy  when 
the  contents  of  the  rumen  are  propelled. 

Defecation  at  tirst  takes  place  at  normal  intervals;  later  an 
iiiereasing  constipation  develops.  There  may  exeeptionally  be 
diarrhea  in  dilatation  of  the  rumen  due  to  juicy  feed  (leaves  of 
beets,  beets). 

Respiration  is  at  first  only  moderately  accelerated  and  su- 
perficial j  as  meteorism  develops  secondarily^  it  becomes  more 
and  more  forced.  The  pulse  beat  is  influenced  in  an  identical 
manner.  The  secretion  of  the  milk  in  cows  becomes  much  di- 
minished. 


Occasionally  weakness  of  the  hind  legs  with  staggering  gait,  ina- 
bility to  stand  up,  and  even  extension  of  the  parotic  weakness  to  the 
anterior  part  of  the  horly  or  a  picture  similar  to  partm^ient  paresis  has 
been  seen  in  cattle  and  sheep.     (Schmidt,  Proger,  Born). 

Course,  The  disease  may  make  its  appearance  either  im- 
mediately after  the  ingestion  of  food,  or  several,  up  to  twelve 
hours  later,  and  then  it  slowly  reaeiies  its  climax,  the  time  elaps- 
ing after  ingestion  d(^pending  upon  the  nature  of  the  particular 
food.  After  ingestion  of  easily  fermentable  feedj  development 
may  be  as  rapid  as  in  acute  meteorism.  The  disease  usually 
terminates  in  recovery.  The  very  mild  cases  frequently  end 
in  recovery  on  the  first  or  second  day  and  without  any  treat- 
ment whatever.  In  severe  cases,  even  under  the  proper  diet, 
the  animals  may  be  sick  for  three  to  ten  days  or  even  longer. 
Severe  cases  end  only  exceptionally  in  recovery  in  a  short  time, 
namely,  when  the  contents  of  the  rumen  are  diminished  consid- 
erabiy  in  consequence  of  vomiting.  Kecovery  is  indicated  l)y 
the  return  of  appetite,  rumination,  and  by  the  visible  move- 
ments of  the  rumen,  frequent  belching  and  alnmdaut  defecation. 
If  properly  and  timely  treated,  the  disease  rarely  takes  a  fatal 
course,   nevertheless   many   fatalities   have   been   observed   in 
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sheep.  Death  may  occur  in  consequence  of  severe  meteorism 
in  the  second  half  of  the  first  day  of  sickness;  in  sheep  even 
with  aiMjplectic  rapidity.  If  the  disease  has  been  caused  by 
the  ingestion  of  dry  or  heavy  food,  or  of  food  containing  abuii- 
darit  flour  or  boiled  jjotatoes,  tlien  the  animals  die  only  after 
the  course  of  several  days,  or  even  some  weeks,  from  inaintion 
or  gastrO'intestinal  inflammation,  which  is  announced  by  ele- 
vation of  tt*mperature,  rapid  and  weak  pulse,  clouding  of  the 
sensory  organs  and  general  weakness. 

Diagnosis.    The  sudden  appearance   shortly  after  a   rich 
meaL  the  enlargement  of  the  abdomen,  especially  in  the  lower 
portion  of  the  left  side,  the  firm  eonsistency  of  the  nnnen  and 
eonsitlerabk^  duhiess  on  percussion  in  this  region,  are  symptoms 
characteristic  of  the  disease  and  distinguish  it  from  tlie  more 
fulminant  development  of  acute  meteorism.  In  the  latter,  atony 
of  the  fore-stomaehs  develops  gradually,  reveals  an  intermit- 
tent  course  without  colicky  pain   and   without  stuffing  of  the 
minioii  with   masses  of  feed.     Traumatic  gastritis   sometimes 
starts  with  symptoms  similar  to  those  of  dilatation  of  the  ru- 
men, but  it  may  be  differentiated  from  tlie  latter  by  the  clinical 
liistory,  the  tenderness  of  the  region  of  the  xyphoid  cartilage, 
the  obstinate  character  of  the  disease  and  eventually  by  the  ad- 
ruinistration  of  eseridine  or  veratrine  in  connection  with  areco- 
line   (see  foreign  bodies  in  the  fore-stomachs).     Other  iuflam- 
iTiations  of  the  gastro-intestinal  tract  run  a  febrile  course  in 
contrast  to  dilatation  of  the  rumen  and  lack  the  filling  of  the 
immen   with   doughy  masses.     Compression  of  the  intestines, 
intussusception  or  torsion  of  tbe  uterus  are  similar  to  dilata- 
tion of  the  rumen  on  superficial  observation  only,  because  the 
inf?estion  of  food  and  rumination  cease  sud<leTdy  and  there  are 
colicky  pains.     However^  a  different  history  is  ol>tained;  there 
18  no  stuffing  of  the  rumen  and  there  is  marked  restlessness. 
Moreover,  rectal  and  vaginal  examination  (spiral  folds)  show 
the  distinguishing  features. 

Prognosis.  This  depends  upon  the  degree  and  duration  of 
the  disease,  but  the  nature  of  the  ingested  food  must  also  be 
taken  into  consideration.  The  more  fermetitable  the  food  or, 
on  the  contrary,  the  more  dry  it  is,  the  longer  tlie  duration  and 
the  more  unfav^orable  in  general  the  prognosis.  Complete  re- 
covery can,  as  a  rule,  not  be  looked  for  if  the  <lisea.se  has  existed 
six  to  ten  days  without  any  sign  of  improvement  (Eisele). 
During  a  protracted  course  of  the  disease  fatal  complications 
arise  frequently  (gastro-intestinal  inflammation  or  peritonitis), 
or  chronic  atony  of  the  fore-stomachs  remains  as  a  sequel. 

Treatment.  Complete  withdrawal  of  rough  feed  for  one  or 
two  days  is  indicated  before  ever>i:hing  else,  an  improvised  muz- 
zle being  used  to  prevent  the  ingestion  of  straw  (Eber).    An- 
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otlier  important  st(*i:>  is  massage  of  the  rumen  to  assist  in  or 
diref'tly  briii^  aljK>ut  tlie  movements  of  tlie  rumen.  The  effect 
of  massage  eaii  ho  increased  l>y  metliodical  leading  around  of 
the  animal  and  l>y  repeated  frictions  of  the  regions  of  the  flanks 
and  sides. 

Massage  of  the  rumen  is  to  be  carried  out  l>j  making  moderate  pressure 
with  Imth  fistH  tkionf;  the  whoh*  left  llauk,  both  upward  antl  downward,  and  also 
boring  itiotion.H  upon  the  touteuts  of  the  niuieu.  Massajije  is  kept  up  for  five  to  ten 
ndnutea  and,  oxtept  in  the  t-ase  of  howh  near  parturition,  it  is  followed  by  the 
f^ame  proeeiliire  on  the  ri^jht  s^ide.  When  the  rumeu  is  very  niufh  overfilled,  massage 
must  be  carried  out  aiuiultaueously  on  both  sides  bv  two  f>ersona.  The  procedure 
is  repeated  every  two  to  three  hournj  in  milder  eases,  however,  only  two  to  three 
times  a  ilay  (Eber,  Hihlaitipit). 


Cases  of  dilatation  of  the  rumen  of  moderate  severity  may 
be  cured  by  the  withdrawal  of  rough  feed  and  by  a  systematic 
massage.  Tlie  latter  can  be  supported  effectively  by  certain 
laxatives  and  these  shonld  l>e  administered,  particularly  in  the 
severer  cases.  Best  suitetl  are  those  remedies  which  can  he  in- 
jected sul)entaneousIy,  for  instance,  eseridinnin  tartaricum  (eser- 
idiiie  0,2-OJ]  gm.»  acid  tart,  0.01  gtn.,  aqute  <lest.  20  cc.  for  adult 
cattle  [Eher]),  veratrinum  sulfrurieum  (O.OlfO.15  gin.  for  adult 
cattle;  0.03'0J)4  ,gm.  for  goats  and  sheep,  dissolved  in  fifty  parts 
of  alcohol),  eserine  (0.ir)-0,i!0  gm.  for  cattle  [Feser])  ;  the  lat- 
ter^  however,  sometimes  causes  exeitment,  dyspnea,  al)ortion  or 
even  suffocation,  and  should  not  be  used  in  small  ruminants. 
Pilocarpine  {0,3-0.5  gm.)  may  l>e  used  in  cattle,  without  hesita- 
tion (Kunke).  Tartar-emetic  (3-4  gm.  daily  per  nmuth — great 
care  in  the  administration),  chloride  of  l>ariuni  (6-10  gm.  in  a 
quart  of  water  per  month)  and  veratrum  (10-20  gm,  of  the  pow- 
dered root  or  of  the  tincture)  may  also  be  serviceable.  These 
methcines  are  also  indicated  in  milder  cases  in  place  of  massage 
of  the  rumen,  when  the  latter  for  some  cause  or  t>th**r  cannot 
be  carried  out.  Tlie  internal  administration  of  otlier  medicines 
appears  superfluous,  except,  perhayis,  liydrochloric  acid  and  bi- 
carl>onate  of  potash  with  equal  parts  of  common  salt;  these  may 
be  given  to  stimulate  the  appetite  after  the  removal  of  the 
masses  from  the  rumen  lias  begun  (El)er). 

If  there  is  danger  of  suffocation,  puncture  of  the  rumen 
will  l>e  of  service  only  if  there  is  a  strong  development  of  gas; 
otherwise  it  only  causes  a  rno^lerate  transitory  improvenu^nt. 
In  the  latter  case  rumenotomy  cannot  he  avoided  in  order  to 
remove  the  food  mass  through  the  wall  of  the  rumen. 

Following  the  operation  tho  grave  s\*TnptcHns  decrease  at 
once,  tlie  animal  bocnmes  more  lively,  moves  more  easily,  rumi- 
nation and  defecation  appear  and  Uigestion  becomes  normal 
'^^athin  twenty-four  to  forty-eight  hours. 

Since  the  contents  of  the  rumen  as  a  nde  are  matted  to- 
gether and  are  strongly  fermenting,  it  is  advisable  to  wash  out  the 
organ  with  a  dilute  non-corrosive  disinfectant  solution  through 
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the  opening  made  after  the  contents  have  been  renioveil.  For 
the  next  few  days  the  animals  .sliould  receive  only  a  scanty  diet 
of  palatable  and  juicy  tubers  or  fresh  forage. 

Section  of  tlie  rumen  is  inade  at  the  same  place  where  puncture  is  usua!!y 
made.  A  pointed  knife  i;*  inserted  into  tb*^  rmiien  and  an  iut-ision  7  to  8  cm.  long 
M  then  made  in  a  vertical  ♦iiret'tion  through  all  layers  of  the  abdominal  walL 
Suice  the  margins  of  the  ineisioii  into  the  mineri  will  later  on  glide  away  from 
the  wonntl  of  the  ahulomiual  wall  and  Biiico  therefore  the  contents  of  the  rumen  could 
subsequently  get  into  the  peritoneal  cavity,  it  is  well  to  unite  the  margins  of  the 
inciBiOQ  into  the  rumen  with  tho^ie  of  the  abdominal  wall  by  a  baseball  auture* 
As  a  matter  of  fact  it  is  still  better  firnt  to  ineiae  only  the  alnlominal  wall,  then 
to  suture  the  runieu  to  the  uiar^itiB  of  ttie  ab<iominal  ineisiun  and  finally  make 
an  incision  into  the  rumen  within  the  oval  space  that  has  been  united  with  the 
abdominal  wall. 

After  opening  the  rumen  gases  escape  with  considerable  force,  then  the  food 
follows  in  quantities  d©i>en<lent  on  the  amount  of  internal  pressure  and  the  con- 
ikiltDcy  of  the  contents*  Enough  feed  is  sometimes  expelleil  that  the  alxlomen  at 
me^  aasumei)  its  normal  configuration.  Tf,  however,  the  food  material  has  been 
ftther  dry,  it  must  be  removed,  often  two  to  three  buckets  full,  by  the  hand  intro- 
duced through  the  woun<l.  (Brognier  han  constructed  a  forcepsdike  instrument  with 
ipoouH  for  the  removab  but  this  appears  entirely  HUi>erl1iimis,) 

The  incision  wound  usually  hea1»  promptly^  and  complete  recovery  is  of  course 
hastened  by  proi>er  closure  of  the  iueision  and  proper  aftertreatment. 

Ziiterature.  Born,  Vet.,  1R97,  533,— Bouley.  Diet,,  1S74,  X.  150.— Cnirel, 
MaL  de  I'esp.  bov.,  18H3,  135,— Dressier,  Pr.  Mt.,'  lH65*>»i,  iso.— Kl>er,  Z.  f.  Tm., 
1906,  X,  321.— Eisele,  Rep,,  1H4*>,  23.S,— FeRer,  Miiork,  Jhb.,  1HS3  S4,  ^6,~Jeusen, 
Tidakr.,  lasT,  169,— Proger,  S,  B,,  1882,  91.— Qiievron,  Vet.  Jhb..  1897,  lti3.-- 
Behlampp,  Ther,  Technik,  1907,  II,  245.— Schmidt.  Monk,  1898,  IX,  260.— Sipp, 
Pf,  Mt,  1868,  69,  128,— Wulf,  Pr.  Mt.,  1860-66,  126. 


(b)    Acute  Bloating  of  Riimiiiants.    Meteorismus  acutus  mmi^ 

nantium* 

(Akutes  Aufblaehen   der    Wiedirkaifer,   TromnidsHcht^   Bldh- 

Hurht^  Auflaitf  [German];  Tffmpaniiis,  hffUffesiitnf  (]azeni:ie 

on  viephitique,  meteorisation  aigne  [French].) 

Acute  bloating  of  runiinaiits  is  a  morbid  eoiulition  with 
rapid  tjilatation  of  the  rnmeii  and  reticuhim  in  consequence  of 
rapi^lly-funning'  ga.ses. 

Occurrence,  Acute  bloating  of  ruminants  is  seen  frequently 
and  imrticularly  during  the  warm  season  and  in  animals  on  the 
pasture.  Cattle  and  sheep  are  afTect»*d  most  commonly,  goats 
more  rarely,  Tlie  disease  appears  often  simultaneously  in  sev- 
eral or  many  animals  of  the  same  herd  or  of  the  same  neigh- 
borhood. 

Etiology.  The  cause  of  acute  bloating  is  the  abundant  in- 
gestion of  easily  fennenting  foo*l  Most  dangerous  in  this  re- 
spfTt  arp  leguminosa*  (clover,  alfalfa,  csparsette,  vetches,  poas, 
lentils,  buckwheat)  before  tliey  have  Howorecl,  i,  e.,  at  a  time 
when  they  contain  much  water  and  are  line  in  texture.  How- 
ever, other  green  foods  (young  field  plants,  luxuriant  grass, 
leaves  of  cabbage,  beots,  and  of  yonng  pjotatoes;  in  sheep  also 
cereals  genninating  in  stubble  fields);  vegetable  bulbs  (beets 
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and  potatoes)  also  germinated  malt,  waste  of  sugar  beets,  draff, 
are  liable  to  cause  acute  hloatiug  if  the  auinialt^  have  ingested 
large  amounts  of  such  suljstaiiees  without  much  dry  food. 

lu  sucking  or  weaned  calves  tlie  disea.se  soiuetimes  occurs 
after  the  ingestion  of  unusually  large  amounts  of  milk ;  when  the 
latter  has  caaguiated  rapitlly,  it  is  not  very  accessible  to  the 
gastric  juice  and  undergoes  abnormal  fermentation. 

While  all  these  food  stuffs  may  cause  acute  bloating,  they 
vary  considerably  as  to  their  dangerous  nature.  According  to 
general  opinion,  clover,  particularly  red  clover,  is  most  danger- 
ous; but  even  tlie  same  food  material  varies.  The  more  luxu- 
riant and  the  more  juicy  the  food,  the  more  easily  it  causes  acute 
bloating.  The  greatest  i>revalence  of  acute  bloating  occurs  in 
deeply-situated  valleys  witli  ricti  soil,  and  in  years  when  the 
spring  has  l)eeu  cold,  and  when  the  plants,  which  had  been  l>ack- 
ward  for  some  time,  grow  the  more  luxuriantly  when  warm 
weather  sets  in.  The  same  circumstances  cause  bloating  after 
pasturing  on  fresh  stubble  fields  where  weeds  have  been  ex]>osed 
to  the  son  a  short  time  only  and  w^iere  dropped-off  grains  have 
germinated.  Tlie  dangerous  nature  of  feed  plants  becomes  in- 
creased when  they  ai"e  strongly  moist  with  dew  or  frosted  or 
frozen  or  wet  with  rain.  Bloating,  therefore,  is  generally  more 
common  during  pasturing  in  the  early  morning,  duiing  cool, 
moist  weather,  iu  spring  and  in  fall  The  danger  is  further  in- 
creased by  watering  immediately  after  pasturing  or  after  feed- 
ing. A  withered  green  feed  or  green  feed  heated  in  conse- 
quence of  storing  it  in  large  masses  also  causes  bloating  more 
easily  than  freshly-cut  feed.  This  explains  the  frequent  occur- 
rence of  bloating  on  holidays  during  stable  feeding.  F*otatoes, 
beets  and  bulbous  plants  are  more  dangerous  after  decay  has 
l)egun  than  wdien  they  are  fed  fresh.  It  is  also  claimed  that 
bloating  is  easily  brought  about  when  animals  swallow  a  lot  of 
air  while  pasturing  against  the  wind. 

Predisposition  to  acute  bloating  varies  as  to  the  individual 
susceptibility;  Greedy  feeding  predisposes  to  the  affection, 
hence  we  see  it  frequently  in  starved  ani?iials  and  in  animals 
permanently  or  generally  stabled,  wlien  they  are  driven  to  a 
dangerous  pasture.  The  variable  efficiency  of  the  muscularis 
of  tlie  rumen  also  plays  a  role.  Physical  debility,  convalescence 
from  various  diseases  during  permanent  stable  feeding  cause 
the  nujvements  of  the  rumen  to  be  less  energetic  than  under 
more  favorable  circumstances;  the  same  occurs  from  violent 
motion  or  physical  effort  directly  after  the  ingestion  of  food. 
Adhesions  of  tlie  rumen  may  completely  interfere  with  the 
movements  of  the  organ. 

(Cftd^an  holds  that  both  flilatation  of  tlie  rumen  ami  acute  hjoating  aro 
coBilitions  secontlary  to  atony  of  the  iiuj»cnlariH  of  tlip  rum<?n.) 

Bloating  occurs  as  an  alTection  secondary  to  the  ingestion 
of  certain  poisonous  plants   (spotted  hemlock,  water  hemlock, 
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species  of  ranunculus,  colcliicum  autumnale,  tobacco,  mould) 
which  produce  a  paralyzing  effect  through  their  poisons  upon 
the  muscularis  of  the  rumen.  This  form  of  bloating  does  not 
usually  attain  a  very  high  degree.  Obstruction  of  the  esoph- 
agus causes  severe  meteorism,  particularly  if  the  food  pre- 
viously ingested  is  fermentable. 

Pathogenesis.  In  consequence  of  the  rapid  formation  of 
gas  the  rumen  becomes  dilated  in  a  short  time,  and  the  disturb- 
ances are  similar  to  those  caused  by  overfilling  of  the  rumen 
combined  with  meteorism  (see  page  250),  but  with  this  differ- 
ence that  bloating  occurs  much  more  rapidly  and  the  symptoms 
are  more  fulminant,  occasionally  even  leading  to  rupture  of  the 
rumen. 

Anatomical  Changes.  A  considerable  increase  of  the  abdo- 
men and  of  the  rumen  becomes  at  once  manifest.  The  wall  of 
the  rumen  is  so  tense  that  it  can  hardly  be  pressed  in  at  all  with 
the  hand.  Sometimes,  one  may  be  able  to  recognize  during  life 
a  rupture  of  the  rumen  or  of  the  diaphragm.  On  post-mortem 
the  lungs  are  compressed  by  the  diaphragm  bulging  into  the 
thorax;  they  are  dark  red  and  full  of  blood.  The  vessels  out- 
side of  the  abdomen,  especially  the  veins  and  particularly  those 
of  the  subcutaneous  connective  tissue,  are  filled  to  their  utmost 
\nth  black  red,  possibly  uncoagulated,  blood.  The  signs  of 
death  from  suffocation  also  include  punctate  and  striate  hem- 
orrhages into  the  serous  membranes,  especially  into  the  pleura 
and  pericardium. 

On  post-mortem  examination  the  rumen  is  found  to  contain 
soft,  mashy,  fermenting  food  masses  and  large  amounts  of  gases 
which  are  inflammable  and  burn  with  a  blue  flame. 

The  composition  of  the  graseons  contents  of  the  rumen  varies  according  to 
the  type  of  food  and  to  the  nature  of  the  fermentative  process.  Carbonic  acid 
is  always  present  to  a  large  extent  (50  to  80%);  the  amount  is  the  larger  the 
more  fermentable  the  feed  has  been  and  the  larger  were  the  morsels  upon  ingestion. 
Next  comes  methan  gas  (CH*)  which  makes  up  16  to  39%  of  the  gases.  There 
are  al^o  present  sulphuretted  hydrogen,  nitrogen  and  oxygen,  the  latter  two  derived 
from  the  air  which  has  been  swallowed.  Oxygen,  however,  may  be  used  up  com- 
pletely during  the  fermentative  process.  In  starving  animals  the  amount  of  carbonic 
acid  becomes  smaller,  while  methan,  nitrogen  and  oxygen  are  increased  (Lungwitz). 

Symptoms.  The  animals  cease  to  feed,  stand  motion- 
less, place  their  feet  under  the  abdomen  or  spread  them,  curve 
their  back,  turn  their  head  around  towards  the  abdomen,  and 
stop  ruminating. 

A  short  time  later  an  increase  in  the  circumference  of  the 
abdomen  becomes  noticeable ;  it  soon  reaches  a  high  degree.  The 
increase  takes  place  all  around  the  abdomen,  becoming,  how- 
ever, most  marked  on  the  left  side,  particularly  before  death. 
The  flanks,  especially  the  left  one,  become  flattened;  in  severe 
cases  the  left  flank  may  so  protrude  that  its  apex  is  higher  than 
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the  back.  The  abdoiTiinal  walls  aro  vrry  toiisr,  (*an  ho  |>resftOT[ 
ii]  only  with  diffieiiltyj  and  at  onee  protrud*'  again  after  removal 
of  the  pressure,  Tiie  left  hand  plaeed  over  the  region  of  the 
rnnien  cannot  feel  any  movement  of  the  latter.  Percussion  over 
a  large  territory,  sometimes  down  to  the  lower  tliird  of  the 
abdomen,  is  of  h)w  pitch,  excessively  fnll,  not  t\niij)aTiitie  and 
occasionally  nn4allic,  in  the  region  of  the  left  flank.  As  liloat- 
ing  progresses,  and  as  the  walls  of  the  abdomen  and  of  the  ru- 
men beconn*  more  tense,  the  percussion  sound  Ijecomes  weaker, 
without,  luiwever,  becoming  very  w^eak.  The  rumen  sounds 
(friction)  are  no  longer  heard;  crepitation,  however,  lieeomes 
more  distinct. 

Occasionally  gases  are  expelled  from  the  rumen  and  vom- 
iting may  exceptionally  occur;  defecation  occurs  in  the  begin- 
ning, but  becomes  impossible  later  on. 

As  the  abdomen  enlarges,  res[)iration  becomes  more  and 
more  difficult.  The  animals  attentpt  to  move  especially  the  mid- 
dle ribs  to  a  higher  degree,  they  dilate  their  nostrils,  open  the 
mouth  and  stretch  out  the  tongue. 

The  nuicons  membranes  soon  assume  a  bhiish-red  color, 
their  vessels  become  dilated  and  form  a  well-marked  reticulum, 
particularly  in  the  conjunctivfv;  the  veins  of  the  subcutaneous 
connective  tissue  (on  tlie  neck,  on  the  udder)  likewise  become 
dilated.  The  pulse  is  accelerat«*d  in  proportion  as  the  al)do- 
men  is  more  and  more  distended;  the  pulse  tlien  becomes  grad- 
ally  weaker  and  finally  can  no  longer  be  felt. 

In  the  further  course  of  the  affection  the  aninuils  move 
restlessly  aljout,  expressing  intense  anxiety,  and  perspiration 
appears  on  the  skiiL  Foamy  saliva  Hows  from  the  mouth.  The 
region  of  the  luick  and  croup  sometimes  develops  a  cutaneous 
emphysema  {Re>Tial,  Woehner), 

In  very  severe  eases  the  general  cyanosis  gradually  in- 
creases, the  heart  beat  becomes  bounding,  the  extremities  and 
the  ears  are  cold,  the  animals  stagger,  break  down  and  finalh^ 
die  with  conclusions. 


Course.  After  the  ingestion  of  large  masses  of  very  rap- 
idly fennenting  feed,  gas  is  formed  very  quickly,  even  dnring 
digestion  or  innuediately  after  it,  and  the  gas  formation  pro- 
gresses so  rapidly  that  sufTocation  may  occur  within  a  few 
hours.  In  other  cases  the  development  of  gas  is  slower,  pow- 
erful convulsive  contractions  of  the  rumen,  and  frequent  belch- 
ing  in  combination  with  vomiting  preventing  the  excessive  ac- 
cumulation  of  gas;  in  the  meantime  the  fermentation  itself  be- 
comes less  and  the  animals  recover  completely. 

Diagnosis,    Rapid  increase  in  the  size  of  the  abdomen  in 

connection  with  strong  tension  of  the  abdomiiuil  wall,  increase 
in  the  intensity  of  the  percussion  soumls  over  a  large  area,  give 
a  characteristic  clinical  picture.    The  behavior  of  the  sound  on 


Prognosis.     Treatment.  259 

percussion  and  the  changes  in  the  left  flank  distinguish  the  dis- 
ease from  overfilling  (dilatation)  of  the  rumen;  chronic  bloat- 
ing and  atony  of  the  fore-stomachs  are  much  slower  in  devel- 
opment and  their  symptoms  occur  in  frequently  repeated  at- 
tacks. Bloating  due  to  obstruction  of  the  esophagus  or  of  the 
cardia  is  diagnosticated  on  the  basis  of  a  different  history  and 
in  the  former  the  sound  encounters  an  impediment;  belch- 
ing is  also  absent.  It  must  not  be  forgotten  that  gastritis 
due  to  foreign  bodies  sometimes  is  initiated  by  acute  bloating. 

Prognosis.  Acute  bloating  is  usually  much  more  dangerous 
in  sheep  than  in  cattle,  evidently  for  the  reason  that  in  the  com- 
paratively small  body  of  the  sheep  a  minor  excess  in  gases  may 
bring  about  serious  disturbances  of  respiration  and  circulation 
and  that  the  comparatively  weak  muscularis  of  the  rumen  is 
unable  to  overcome  the  pressure  and  expel  the  gases.  The  prog- 
nosis (aside  from  those  measures  which  may  bring  about  recov- 
ery) is  the  more  unfavorable  the  larger  the  amount  of  ingested 
food  and  the  more  fermentable  it  is.  Everything  else  being 
equal,  bloating  caused  by  clover  is  most  dangerous,  because  a 
fulminant  course  brings  about  an  intimate  admixture  of  the 
food  contents  and  the  gases.  The  course  of  the  affection  is  also 
unfavorably  influenced  by  debility,  early  youth  or  advanced  age 
and  preceding  disturbances  of  nutrition.  The  more  animals 
get  sick  simultaneously,  the  more  losses  are  to  be  expected,  be- 
cause the  smaller  is  the  possibility  of  timely  treatment. 

Treatment.    Various  methods  are  employed  to  remove  the 
gases  from  the  rumen;  but  those  are  primarily  to  be  emploj^ed 
Avhich  will  permit  the  escape  through  the  natural  route,  i.  e., 
through  the  esophagus  and  the  mouth,  the  operative  production 
of  an  artificial  opening  being  indicated  only  after  the  other 
means  have  failed  or  in  the  immediate  presence  of  danger  of 
death.    Massage  of  the  flank  must  be  practiced  on  both  flanks 
while  the  foreparts  are  elevated  (page  253) ;  according  to  Eber, 
this  procedure  is  the  most  reliable  and  simplest  method  to  re- 
move bloating  in  cattle,  except  when  bloating  has  been  pro- 
duced by  obstruction  of  the  esophagus.     Compressing  the  ab- 
domen by  tying  a  rope  around  it  or  a  constant,  strong,  even 
pressure  on  the  left  flank,  may  also  bring  about  good  results 
(Rychner). 

Elevating  the  animal  serves  the  purpose  to  bring  the  gastric  entrance  of 
the  eFophagus  in  a  position  above  the  gases  over  the  masses  of  feed,  and  this 
may  be  accomplished  in  the  following  manner:  A  stable  door  or  a  strong  board 
is  laid  obliquely  over  a  box,  barrel  or  bundle  of  straw.  The  animal  is  then  placed 
with  its  front  legs  on  the  improvised  inclined  plane  and  supported  in  this  position 
by  two  persons  who  get  a .  hold  of  the  thorax.  In  an  emergency  the  front  feet 
of  the  animal  may  be  placed  in  the  crib  (Dommerheld).  Some  kind  of  an  arrange- 
ment also  must  be  improvised  if  the  animal  is  on  pasture.  Smaller  animals  like 
sheep  may  be  placed  on  their  hind  legs. 

The  effect  of  driving  up  hill  is  similar  to  that  of  massage 
of  the  rumen  with  the  animal  raised  in  its  foreparts,  and  it  is. 
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therefore,  often  made  iLse  of  with  ^oud  results  in  nioontaiiious 
countries  (Eber).  Energetic  contraetioiis  of  the  rnineii  may 
also  be  prodiieetl  by  freely  st^akin^i^  the  fhinks  with  eold  water^ 
or  by  driving  the  animals  into  a  river  {the  latter  method  is  to 
be  reeonimeniled  if  nimierous  cases  of  the  alTeetion  oecur  simul- 
taneonsly  in  sheep). 

The  effect  of  raassage  of  the  rumen  is  materially  assisted 
by  sueh  measures  as  will  eanse  belching  or  vomiting.  A  very 
siniiVle  and  frequently  etTeetive  metliod  consists  in  irritating  the 
vehnn  and  the  pilbirs  of  the  fauces  of  the  animal  with  a  dull, 
flexible  rod  (the  blunt  end  of  a  wbip  wrapped  with  cloth) ;  while 
this  is  l>eing  done  the  iiH:>uth  must  be  forced  (ti»en  and  the  tongue 
drawn  out.  This  frequently  causes  a  good  deal  of  belching  with 
tlie  expulsion  of  very  large  amounts  of  gas,  sometimes  mixed 
with  food  particles.  It  is  advisable  to  stand  on  the  side  of  the 
head  of  the  animal,  so  that  the  very  fetid  gases  do  not  get 
directly  into  the  face  of  the  practitioner.  It  is  less  satis- 
factory to  merely  pull  out  the  tongue  of  the  ainniab  moving 
it  up  and  down  in  the  mouth  with  a  rope  provided  with  knots  or 
made  of  straw,  or  to  apply  a  straw  rope  soaked  in  tar  or  other 
nauseating  substances  to  the  mouth  of  the  animal 

The  removal  of  the  gases  in  tlie  rumen  through  an  arti- 
ficial opening  is  only  indicated  if  the  condition  of  the  patient 
becomes  worse  in  spite  of  all  other  means,  if  suffocation  is 
threatening,  or  when  the  animals  are  on  the  floor,  so  that  the 
connnon  methods  of  treatment  have  become  impossible.  The 
introduction  of  the  stomach  tube  is  not  a  very  dangerous  pro- 
cedure ;  but  it  is  usually  not  successful  in  primary  bloating,  since 
the  inner  opening  of  the  esophagus  lies  behind  the  masses  of 
food,  so  that  the  tnlie  will  immediately  become  obstructed  by 
fouil  particles.  This  defect  may  be  remedied  by  an  elevation  of 
tlie  foreparts  of  the  animal;  however,  when  this  is  done,  mas- 
sage is  usually  suflicient  and  makes  the  use  of  the  stomach  tube 
superfluous  (Eher).  If  the  dysi)nea  is  sincere,  the  introduction 
of  the  stoniacli  tube  may  be  injurious  and  may  lead  to  fatal 
asphyxiation, 

Mortroe's  stomach  tube  consists  of  ti  spiral  wire  covered  with  leather,  or 
of  vtil(.aTiiie<l  rubtw^r  or  gvnttaperclia,  and  tttniiinatt^s  at  ona  end  in  a  blunt  knob 
with  several  openings.  It  is  iutrofiuced  in  a  niannor  previously  descril>e«i  (see 
pa^e  2Xi)f  and  alter  its  interuat  eiui  has  eutereil  the  ruiuen  the  expulsion  of 
gases  may  he  suyiported  }^y  pressure  upon  the  left  flank.^ — Send  rail  rerentl? 
reconinjfnfled  a  tiihe  forniei!  by  a  sjdral  metal  band  which  is  said  to  he  much 
wore  durable  than  the  old  style.  The  stonmeh  tube  for  hors^  is  perhaps  most 
Herviceable,  becaus-e  its  wide  lumen  and  suioath  wall  may  ]>ermit  the  expidsion  of 
particles  of  food  more  easily  than  the  older  instrumeots. 


If  immediate  danger  has  been  removed  by  one  of  tlie  meth- 
ods reeunimended,  tlie  aninuxLs  must  be  kept  umler  further  olv 
servation  so  tliat  a  repeated  aceumulation  of  gases  can  be  met 
by  proper  means. 

Puneture  of  the  rumen  must  be  resented  for  eases  of  pri- 
mary nieteorism  after  the  other  methods  have  failed  and  when 
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there  is  immediate  danger  of  death.  In  some  cases  puncture  of 
the  rumen,  particularly  if  performed  by  lajiiien,  may  cause  a 
more  or  less  extensive  peritonitis  or  the  adhesion  of  the  rumen 
to  the  abdominal  wall,  which  will  subsequently  endanger  the 
health  of  the  animal,  more  or  less. 

Panctnre  of  the  ramen  is  performed  with  a  long  troebar  held  in  the  closed 
hand;  it  is  pushed  (contained  in  its  protecting  tube)  into  the  most  prominent 
point  of  the  left  iiank  or  into  the  center  of  a  line  which  connects  the  external 
angle  of  the  ileum  with  the  middle  portion  of  the  last  rib.  An  incision  into  the 
8kin  may  have  been  made  previously.  The  point  of  the  trochar  is  directed  towards 
the  right  elbow.  After  penetration  the  stiletto  is  withdrawn  and  it  or  a  thin 
rod  is  uFed  to  remove  particles  of  food  which  may  collect  in  the  tube  of  the  trochar. 
In  order  to  prevent  too  sudden  congestion  of  the  abdominal  vessels  or  rupture  of 
vessels,  or  anemia  of  the  brain,  it  is  advisable  to  let  the  gases  escape  gradually. 
The  tube  of  the  trochar  should  then  be  closed  with  a  cork  and  left  in  place  for 
several  hours,  safely  secured  by  a  bandage  wound  around  the  rump  of  the  animal. 

In  an  emergency,  puncture  of  the  rumen  may  be  performed  with  a  strong 
pointed  knife.  The  latter,  first  carefully  cleaned,  is  held  with  its  blade  towards 
the  front  and  is  pushed  8  to  10  cm.  deep  into  the  rumen;  it  is  then  rotated  at 
a  right  angle  in  order  to  produce  a  gaping  wound. 

The  punctured  wound  usually  heals  rapidly,  but  a  wound  which  has  been  made 
ifith  the  knife  should  be  closed  by  two  or  three  sutures. 

The  internal  administration  of  drugs  plays  a  very  subordi- 
nate role  in  the  treatment  of  primary  meteorism  and  even  so- 
called  neutralizing  agents  (ammonia,  lime  water,  potash)  will 
not  materially  diminish  the  amount  of  gases  contained  in  the 
rumen.  However,  the  subcutaneous  injection  of  medicines 
livhich  stimulate  the  movements  of  the  rumen  may  in  some  cases 
he  indicated  (see  page  254).  A  moderately  advantageous  effect 
might  also  be  expected  from  agencies  liable  to  inhibit  fermenta- 
tion. Among  these  may  be  mentioned  subsulphate  of  sodium 
(100.0-200.0  or  25-30  gm.),  chlorate  of  potash  (50.0-60.0  or  5-10 
gm.),  resorcin  (15.0-20.0  or  5-8.0  gm.),  hydrochloric  acid  (one  ta- 
Wespoonful  to  a  quart  of  water)  or  lime  water  (1-2  or  Vl  or  Yo 
quart).  Tar  preparations  must  be  avoided  because  they  impart 
a  disagreeable  taste  to  the  meat  and  would  make  it  unpalatable 
in  case  slaughtering  of  the  animal  becomes  necessary.  The 
medicines  mentioned  above  are  to  be  given  in  moderate  dilu- 
tions ;  however,  in  bloating  of  a  high  degree  their  administration 
meets  with  considerable  difficulty,  because  the  high  pressure 
present  in  the  rumen  prevents  deglutition  and  the  restlessness 
of  the  patients  causes  danger  of  aspiration.  The  medicines  may 
also  be  introduced  through  the  esophageal  sound  or,  after  punc- 
ture of  the  rumen,  through  the  tube  of  the  trochar. 

Ltungwitz  found  in  a  comparative  investigation  of  socalled  absor- 
bents 10%  sohition  of  burned  magnesia  most  effective,  next  came  lime 
water,  spirits  of  ammonia  (2%)  and  soapwater  (2%) ;  the  last  two  also 
cause  belching. 

After  the  subsidence  of  acute  symptoms,  the  animals  should 
be  subjected  for  several  days  to  a  strict  diet,  so  that  all  easily 
fermenting  material  is  removed  from  the  rumen. 
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Moderate  doses  of  salti^  or  medicines  stimulating  the  re- 
moval of  tlie  contents  of  tlie  rnnien  are  inilicated.  In  secondary 
bloating,  particnlarly  if  due  to  obliteration  of  the  esophagns, 
pnnetnre  of  the  rnmen  cannot  lie  avoided,  in  case  the  esophageal 
obstruction  cannot  he  removed  speedily. 

Prophylaxis*  Primary  acute  bloating-  is  always  due  to 
careless  pastoriufi:  or  improper  feeding  and  can  be  f)revented 
vdth  care  and  attention.  It  is  necessary  to  etlucate  sliepberds 
and  attendants  by  proper  instruction.  Since  leguminosa^  are 
most  dangerous,  it  is  proper  not  to  pasture  ruminants  on  such 
pastures,  and  tlie  restraint  should  include  barley  stulil)k''  Iields, 
Aninnils  should  he  perniitted  to  run  on  such  fields  only  after 
tbey  have  received  some  dry  feed  or  have  fed  on  less  luxuriant 
pastures,  so  that  tbey  will  not  take  up  too  much  of  such  juicy 
vegetable  feed,  Tliey  should  never  be  h'ft  long  in  dangerous 
pastures  and  should  be  moved  about  during  pasturing.  The 
same  precautions  should  he  ol)served  in  feeding  ou  very  hixu- 
riant  pastures  and  particularly  on  dewy  mornings  or  after  rains. 

Freshly-cut  green  feed  is  to  be  given  in  smaller  rations  and 
nuxed  witli  larger  amounts  of  dry  feed  the  younger  and  the 
more  juicy  such  plants  are.  The  same  precautionary  measures 
must  be  observ^ed  when  feeding  easily  fenuentabie  mate- 
rial (bulbous  plants,  floury  feed,  germinated  malt,  etc.)^  One 
should  always  avoid  feeding  nuiterial  which  is  already  ferment- 
ing or  heated;  if  in  this  condition  it  should  be  cooled,  dried  and 
mixed  abundantly  with  dry  feed.  The  care-takers  of  animals 
should  be  made  familiar  with  the  simplest  methods  of  expelling 
gas  from  the  rumen.  Friedlterger  &  Frciliner  recomuumd  that 
farms  and  communities  with  large  herds  should  always  have 
trochars  in  stock. 

Literature,  Bouley,  Diet.,  1879,  X,  156.— Eber,  Z.  f.  Tni.,  1906,  X.  32t— 
limiihi^'cr,  \\\  t\  Tk,,  JUOfi,  221,— l^Vf^n^lrrkfir.  B.  Mt.,  IMftO,  nUL—LiHiKwil?;,  A.  f. 
Tk.,  im2,  XVIIT.  70,— Noaek,  S.  B./l896,  141,— Sclilampp,  Tber.  Technik,  1907,  II, 
264,^Wdtiiier,  W.  f.  Tk.,  1905,  825. 


(o)     Clironic  Bloating  of  Rtuninants. 
ruminantium. 


Tympanitis  chronica 


Chronic  bloating  of  rnniinants  is  only  a  gronp  of  sjmptoras 
which  may  be  present  in  a  Vtiriety  of  diseases  of  the  fore- 
stomachs,  the  ahomasnm,  the  esophajariiB  and  the  intestines. 

(If  chronic  bloating  is  considered  ni  a  special  chapter  in  spite  of 
its  pnroly  st*coii<lary  natnre,  this  may  he  justified  by  the  fact  that 
tlie  nature  of  the  primary  disease  eannot  always  l)e  aseertained  in 
the  living  animal  and  the  affection  mny  rcijuire  surgical  interference,) 

Etiology.  Chronic  t^itipanitis  is  observed  in  diseases  in 
which  the  removal  of  gases  from  the  rimien^  either  by  belch- 
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ing  or  by  the  intestinal  tract,  is  prevented  for  a  considerable 
time.  The  amount  of  gas  formed  may  be  normal  or  the  gas 
formation  may  be  more  lively  than  normal,  without,  however, 
reaching  a  high  degree.  Chronic  bloating  occurs  preferably  in 
atony  of  the  fore-stomachs,  both  primary  and  secondary. 

Another  frequent  cause  is  traumatic  gastritis,  while  in 
calves  and  occasionally  in  lambs  also,  bloating  is  due  to  the 
occlusion  of  the  openings  of  the  fore-stomachs  or  of  the  pylorus 
by  hair  or  feed  balls.  Disease  of  the  abomasum  likewise  oc- 
casionally produces  chronic  tympanitis. 

Another  cause  is  stenosis  of  the  esophagus  (see  page  231) 
which  prevents  the  removal  of  rumen  gases  by  belching,  and 
also  rumination.  Stenosis  of  the  esophagus  is  most  commonly 
produced  by  tuberculous  mediastinal  lymph  glands  as  pointed 
out  by  Johne.  Weber  and  Goldmann  have  each  reported  a  case 
of  compression  of  the  lower  end  of  the  esophagus  by  large 
echinococcus  cysts  of  the  liver.  In  a  case  of  Ade,  the  lower  end 
of  the  esophagus  was .  compressed  by  the  reticulum  which  had 
entered  the  thoracic  cavity  through  a  slit  in  the  esophagus. 
Esophagus  dilatation  may  also  be  the  cause  of  chronic  tympa- 
nitis, because  the  former  leads  to  occasional  temporary  obstruc- 
tion of  the  esophagus. 

Hamoir  is  inclined  to  believe  that  it  is  not  the  stenosis  of  the  esophagus 
itself,  but  the  compression  of  the  pneumogastric  nerve  fibers  which  supply  the 
fore-stomachs  that  is  the  cause  of  chronic  bloating  (see  also  under  stenosis  of  the 
esophagus). 

Stenosis  of  the  intestines  may  likewise  be  the  cause  of 
chronic  tympanitis. 

Anatomical  Changes.  Aside  from  the  fundamental  affec- 
tion there  is  intensely  fermenting  food  in  the  rumen,  as  well  as 
large  amounts  of  gases.  The  gases  contain  less  carbon-dioxide 
than  in  acute  bloating.  In  a  case  investigated  bv  Erdmann,  he 
found  42%  CH4,  32%  CO2,  20%  N.  and  traces  of  hydrogen. 
Lungwitz  found  the  proportion  of  hydrocarbons  to  carbon- 
dioxide  as  1.1:1.2-1.5. 

Sjnnptoms.  Chronic  tympanitis  consists  in  a  gradually  in- 
creasing, generally  moderate,  bloating  of  the  left  flank  depres- 
sion ;  it  occurs  at  first  at  irregular  intervals,  later,  however,  and 
in  profound  cases,  regularly  after  each  feeding.  It  may  excep- 
tionally be  present  as  a  permanent  condition.  The  degree  of 
bloating  is  influenced  by  the  character  of  the  food ;  if  the  latter  is 
very  fermentable,  bloating  is  more  noticeable  and  may  then  be 
very  extensive.  The  movements  of  the  rumen  may  be  perfectly 
normal  or,  in  severe  cases,  they  are  somewiiat  diminished  or  de- 
cidedly sluggish.  Rumination  may  be  more  or  less  suppressed 
or  completely  abolished.  In  the  latter  case  other  gastro-intes- 
tinal  disturbances  become  manifest. 
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El>cr  wants  the  t^rtu  rhronic  tyiiipariitii^  rt^^orve*!  for  IhoHe  niorliid  ronditions 
whero  the  furu-tioii  of  tho  tstofiiiich  is  not  (li»turl>e(i  at  all  or  nhows  a  very  minor 
flegret^  of  iiisturbaiice  iu  hpite  of  bloating  of  a  high  ilegreo- 

Course.  Ohronie  tympanitis  usually  dovelops  slowly  aiifl 
extouds  over  weeks  ancl  luoiitlis.  Its  eourbe  is  ileteriuiiied  by 
tlie  underlying  priinaTT  affeetioju 

Diagnosis.  The  periodic  appearance  of  generally  uioderate 
bloating  is  sunieieut  for  a  diagtiusis.  Since  ehronie  tympanitis 
is  oidy  a  symptom  it  is  always  tlesirable  ti)  diagiioatieate  the 
underlying  i)rimary  alTeetion,  It  is  then  important  to  remem- 
ber that  elironi(^  tymi)anitis  due  to  an  afTeetion  of  the  esophagus 
or  deiiemling  ui)oii  tultereulous  mediastinal  glands  is  (^liarac* 
teriz(^d  hy  p*^rioc!ieally  reeurring  attaeks  of  bloating  of  tlie  ru- 
men without  disturbance  of  the  gastric  function  or  in  very  se- 
vere cases  with  iittle  disturbance;  also  that  all  symptoms  cease 
after  the  removal  of  the  gases  through  the  esophageal  tiil>e  or 
through  luineture  of  the  nimeu  (see  jnige  23r]).  In  chronic 
bloating  due  to  intestinal  stenosis  the  gastric  fuiu*tion  is  dis- 
turbed and  disturl>ances  of  defecation  arc  particularly  well 
marked. 

When  other  gastric  disturbances  are  associated  witii  chronic 
tympanitis,  primary  or  secondary  disease  of  the  fore-stomachs 
must  be  looked  for  (atony  of  the  fore-stomachs,  foreign  bodies) 
or  of  the  rennet. 

ProgTiosis*  Chronic  tympanitis  does  not  endanger  life  per 
se;  however,  its  periodic  api)earance  disturbs  the  imtrition  to  a 
certain  degree,  Init  the  emaciation  which  fimilly  comes  on  is  really 
due  to  the  underlying  primary  disease.  The  latter  also  de- 
tenniues  the  prognosis. 

Treatment,  The  removal  of  the  feniieuting  food  may  be 
accomplished  by  stimulation  of  tlie  movements  of  the  rmuen 
through  massage  of  the  nnuen  in  an  elevated  position  ami  by 
the  adRiinisti^atiou  of  certain  medicines,  mentioned  before  (see 
pages  253  and  254).  In  addition  laxative  salts  may  be  given 
(200.0-300.0  gra.  or  10-25.0  gm.  for  smaller  animals)  combined 
with  tartar  enu^tic  (2.0-3.0  gm.  or  0.3-0.5  gm.),  aloes  {5-10.0  gm. 
or  2-3.0  gm.)  or  ipecacuanha  (4-6.0  gm,).  Kucli  medicines  must 
l>e  given  repeatedly.  Anti-fermentative  solutions  (see  page  261 ) 
are  also  useful,  particularly  disinfectants,  and  eventually  also 
lavage  of  the  rumen  (see  page  274).  After  the  morliid  condi- 
tion has  l>een  removed,  one  should  administer,  with  proper  feed- 
ing, some  more  laxative  salts,  but  in  smaller  doses  (30-50.0  gm. 
or  5.0-10.0  gm.).  Good  effects  are  also  seen  from  chloriile  of 
barium   (6-8.0  gm.)  dissolved  in  water  (FalK*r,  Mardcr). 

In  the  presence  of  an  incurable  underlying  contlitton,  it  is 
advisable  to  slaughter  tlie  aninrals.  If  there  is  reason  for  sup- 
pecting  a  foreign  body  in  the  stomach,  incision  into  the  nmien 


Atony  of  the  Fore-stomachs.  265 

may  bring  about  recovery;  this  procedure  should  particularly 
be  considered  in  the  periodic  tympanitis  of  calves. 

Literature.  Ade,  M.  t.  W.,  1909,  62.— Albrecht,  W.  f.  Tk.,  1890,  149.— Eber, 
Z.  f.  Tm.,  1906,  X,  321.— Erdmann,  A.  f.  Tk.,  1875,  1,  289.— Faber,  D.,  1908,  330.— 
Imminger,  W.  f.  Tk.,  1906,  4.— Johne,  S.  B.,  1881,  24;  1886,  56.— Lungwitz,  A.  f. 
Tk.,  1893,  XIX,  75.— Peschel,  S.  B.,  1884,  98.— Weber,  D.  t.  W.,  1909,  347  (Lit). 
(See  also  literature  on  the  primary  underlying  diseases.) 


(d)    Atony  of  the  Fore-stomachs.    Atonia  mminis,  reticuli  et  omasi. 

{Chronische  Unverdaulichkeit,  Chronische  Indigestion,  Chron- 
ische  Dyspepsie,  Chronischer  Magendarmkatarrh  des  Rindes 
[Fbiedbebger  &  Frohner]  ;  Pansenldhmting  [Dieckerhoff]  ; 
Ermiidung  [Parese]  des  V erdaungskanals  [PiiTz] ;  Loserver- 
stopfung,  Sporadische  Loserdiirre,  Chronische  Entziindung 
des  Losers  [Anacker]  [German] ;  Indigestion  chroniqne  des 
ruminantSy  Obstruction  oti  Engouement  on  Indigestion  du 
feuillet,  Omasite  ou  Gastrite  chronique,  Meteorisation  chro- 
niqne [French].) 

Atony  of  the  fore-stomachs  consists  in  a  slowly  developing 
weakness  of  contractions  of  these  organs,  depending  upon  a 
diminution  of  irritability  and  energy  of  contraction.  The  re- 
moval of  the  normal  or  even  subnormal  amount  of  food  be- 
comes more  or  less  retarded  and  digestion  disturbed. 

Occurrence.  The  disease  is  most  commonly  observed  in 
cattle,  somewhat  less  frequently  in  goats,  occasionally  in  sheep. 
The  frequency  of  its  occurrence  depends  upon  the  prevailing 
conditions  of  feeding.  The  disease  is  frequently  met  among 
animals  of  poor  people,  in  the  neighborhood  of  larger  cities,  or 
in  such  parts  where  milch  cow^s  and  cattle  in  general  are  fed 
permanently  with  various  substitutes  for  natural  feed  or  with 
relaxing  or,  on  the  contrary,  with  irritating  feed.  Most  cases 
occur  during  the  colder  season,  especially  in  spring,  because 
then  an  irrational  method  of  feeding  is  mostly  resorted  to.  Dur- 
ing certain  seasons  or  in  districts  with  poor  crops  the  disease 
is  particularly  common.  Finally,  the  disease  is  seen  in  some 
parts  in  very  young  calves  if,  after  being  fed  with  milk,  they 
are  given  substitutes  or  other  improper  food. 

Etiology.  As  a  primary  acute  affection  we  find  atony  of 
the  muscularis  of  the  first  three  segments  of  the  stomach  after 
a  sudden  change  of  food  (after  change  of  owner),  as  a  conse- 
quence of  overexertion  during  long  transit,  or  after  difficult  par- 
turition. To  this  class  also  belonsrs  the  affection  described  by 
Janssen  as  chronic  gastric  catarrh  of  cows  after  parturition, 
which  attacks  particularly  good  milch  cows.    An  insufficient 
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function  of  the  miiscularis  of  tho  forc-stomaclis  also  occurs 
after  intense  psycliic  stimuli  (excitement,  pain^  longing"  for  the 
calf).  Atony  dne  to  these  causes  is  probably  combined  with 
lack  of  secretion  in  the  aboniasum  and  usually  disaijpcars  in  a 
short  time,  but  if  neglected  it  may  lead  to  the  more  serious 
chronic  atonic  con^Iition.  The  same  may  be  said  of  tlje  acute 
atony  seen  after  tlie  course  of  acute,  febrile  alTections  or  after 
parturient  paresis  wliich  may  last  for  some  time  and  which  may 
be  intensified  by  the  aspiration  of  the  contents  of  the  reticulum. 

In  its  usual  chronic  form  atony  of  the  iore-stomaehs  may 
occasionally  be  caused  by  dilatation  of  the  rumen,  iiarticularly 
if  this  affect  ion  takes  a  protracted  course,  in  consequence  of 
which  the  umscle  fibers  become  paretic. 

Usually,  however,  the  affection  is  due  to  prolonged  im- 
proper feeding.  As  harniful  in  this  respect  must  l)e  men- 
tioned food  which  is  dry,  not  easily  digestifile  and  not  very 
nutritious,  such  as  chaff,  straw,  marsh  hay,  garbage  from  the 
garden  or  the  kitchen,  particularly  if  it  contains  fragments  of 
bones,  also  oil  cakes,  bran,  shelled  grain  or  leguminosa*.  Kot 
less  dangerous  are  tougli,  fibrous  food  stuffs,  such  as  coarse 
alfalfa,  rasplierry  bushes,  brush  hay,  because  such  materials 
are  liable  to  aecunmlate  in  the  rumen.  The  obnoxious  eifect  of 
such  feed  upon  the  function  of  tlie  stomach  maj'  be  increased 
by  a  deficiency  in  the  ingestion  of  watei'.  The  disease  is  liable, 
on  the  other  hand,  to  make  its  appearance  if  the  animals  have 
been  fed  for  a  long  time  with  fennentive,  spoiled,  wet  or  frozen 
feed;  also  with  l^oiled  potatoes  or  witli  a  thin  Houry  mash  (Eber- 
hardt)  witliout  any  rough  fee<l  at  alb 

Other  causes  that  may  Ik^  enumeratcil  are  insufficient  mas- 
tication and  tnixing  of  the  fooil  with  saliva,  in  consequenct*  of 
faulty  teeth  or  in  chronic  disease  of  the  tongue,  greedy  feeding, 
or  the  frequent  prevention  of  rumination  in  work  cattle. 

The  affection  develops  in  young  calves  in  connection  with 
gastro-intestinal  catarrh,  if  these  aninnds,  after  having  pre- 
viously been  fed  exclusively  with  milk,  receive  too  suddenly  or 
too  early,  brea<l,  crushed  oats,  gerininating  malt,  hay,  etc.,  in 
addition  to  skimmed  milk  (Itnminger). 

Predisposing  causes  are  early  youtii  and  old  age,  and  de- 
bility after  chronic,  acute  mu\  febrile  diseases. 

Secondary  atony  of  the  fore-stomachs  cannot  usually  he  dif- 
ferentiated clinically  from  the  prinuiry  form.  An  exception  is 
that  form  of  secondary  atony  winch  is  ol^served  i!i  the  course 
of  traumatic  gastritis,  and  other  forms  of  inflainniation  of  the 
fore-stomachs  or  of  the  abomasunn  For  this  reason  and  in  con- 
sideration of  etiologic  factors,  it  will  be  treated  in  a  special 
chapter  (q.  v.). 

In  tlie  advanced  stages  of  pregnancy  all  sections  of  the 
stomach  are  sometimes  so  compressed  bv  the  pregnant  uterus 
that  atony  results.  More  extensive  adhesions  of  the  fore-stom- 
achs among  each  other,  or  with  neighboring  organs,  diminish 
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the  functional  activity  of  the  fore-stomachs,  as  does  also  pro- 
lapse of  the  omasum  into  the  thoracic  cavity.  Other  causes  are 
tumors  (see  tumors  of  the  stomach),  diffuse  lymphadenitis  of 
the  wall  of  the  fore-stomachs  or  of  the  abomasum  (Eber),  certain 
diseases  of  the  abomasum  (obstruction  by  foreign  bodies  or  feed 
material,  tumors,  ulcerations),  subacute  or  chronic  peritonitis, 
even  if  it  has  not  caused  adhesions  of  the  fore-stomachs,  chronic 
disease  of  the  liver  (chronic  interstitial  inflammation,  echinococ- 
cus,  tumors,  gallstones),  certain  chronic  diseases  of  the  lungs  and 
heart. 

Pathogenesis.  In  consequence  of  the  enumerated  causal 
conditions,  especially,  however,  in  consequence  of  continued  im- 
proper feeding,  there  occurs  a  diminution  of  the  irritability  or 
of  the  energy  of  contraction  of  the  fore-stomachs,  or  both  func- 
tions of  the  latter  become  diminished.  The  resulting  weaker 
and  less  frequent  contractions  of  the  fore-stomachs  are  the 
cause  of  a  deficient  mixing  and  of  a  retarded  removal  of  the 
contents.  According  to  prevailing  conditions  and  amounts  of 
the  feed  contents,  the  degree  of  disturbance  of  function  and  the 
amount  of  ingested  water,  there  occurs  either  a  lively  forma- 
tion of  gas  or  the  contents  desiccate  more  or  less ;  even  in  the 
latter  case  formation  of  gas  is  rarely  absent.  Every  additional 
act  of  ingestion  of  improper  food  further  increases  the  disturb- 
ances. 

No  matter  in  what  section  the  primary  disturbance,  desic- 
cation of  the  feed  always  occurs  in  the  rumen  and  reticulum, 
that  is,  in  those  sections  where  it  is  even  normally  less  rich  in 
water  than  in  the  omasum  where  the  contents  rarely  desiccate. 

The  reason  for  this  behavior  lies  in  the  functional  inter-relation  of  the 
individual  sections  of  the  stomach;  stoppage  of  movements  in  one  section  also 
causes  stoppage  of  movements  in  the  other  sections.  It  can  not  be  denied,  however, 
that  occasionally  the  reticulum  alone  is  the  seat  of  the  obstruction.  This  occurrence 
is  plausible  since  normally  the  contents  of  the  reticulum  are  comparatively  firm,  its 
muscularis  weak,  and  since  finely  divided  feed  (short  cut  chaff,  bran,  etc.)  may 
occasionally  get  directly  into  the  third  section  of  the  stomach  without  rumination. 
These  are  however  rare  cases  and  their  differentiation  from  other  forms  of  atony 
appears  impossible  since  disea^^e  of  the  reticulum  at  once  also  leads  to  disturbance 
of  the  functions  of  the  other  sections  of  the  stomach. 

Incomplete  mixing  and  accumulation  of  feed  masses  lead 
to  disturbances  of  digestion  and  to  lack  of  nutrition,  and  these 
again  further  increase  the  atony.  Abnormal  fermentation  of 
feed  in  the  fore-stomachs  may  form  poisonous  decomposition 
products,  while  the  continued  or  often  repeated  dilatation  leads 
to  a  permanent  dilatation  of  the  fore-stomachs.  If  the  affection 
has  lasted  a  long  time,  there  also  result  inflammatory  or  even 
necrotic  changes  of  these  sections.  For  these  reasons  ca- 
tarrh of  the  abomasum  and  of  the  small  intestines  is  one  of  the 
common  sequete  and  the  deeper  inflammatory  processes  may 
spread  from  the  walls  of  the  fore-stomachs  into  the  peritoneum. 
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Anatomical  Changes.  Rumen  and  reticulum  occasionally 
also  the  omasum,  are  more  or  less  dilated.  The  increase  in  size 
of  the  reticulum  is  particularly  obvious,  although  in  young 
calves,  the  rumen  is  most  enormously  dilated  (Imminger).  The 
contents  of  the  reticulum  are  unusually  dry,  almost  rocklike,  but 
they  can  be  ground  up  into  a  fine  powder  between  the  fingers; 
they  completely  fill  the  reticulum  {^^Ldserverstopfung'^  [Ger- 
man]). The  rumen  likewise  usually  contains  desiccated,  fetid 
masses  of  feed  and  usually  also  gases.  If  the  affection  has  been 
caused  by  feeding  thin  mashed,  or  boiled  potatoes,  the  contents 
of  the  rumen  look  like  street  mud  or  like  a  thin  dough  (Sipp, 
Eberhardt),  while  the  reticulum  may  not  be  obstructed,  as  is  oc- 
casionally the  case  in  other  cases  of  atony. 

Desiccation  of  the  feed-mash  in  the  reticulum  without  dilatation  of  the  organ 
is  a  common  but  negli^ble  finding  in  severe  febrile  general  diseases  or  other  affec- 
tions in  which  the  movements  of  the  fore-stoniachs  have  been  diminished  for  a  con- 
siderable time. 

The  mucosa  of  the  fore-stomachs  either  does  not  show^  any 
changes  at  all,  or  it  appears  reddened  uniformly  or  in  spots,  oc- 
casionally with  hemorrhagic  spots,  if  the  process  has  lasted  for 
some  time.  These  changes  can  easily  be  seen  postmortem,  since 
the  cornified  squamous  epithelia  soon  after  death  become  de- 
tached in  shreds  or  adhere  to  the  masses  of  feed  (common  post- 
mortem appearance !).  One  occasionally  finds  pressure-necrosis 
or  hemorrhagic  ulcers  in  the  reticulum,  usually  combined  with  a 
general  acute  peritonitis.  The  latter,  however,  may  be  present 
without  pressure-necrosis  of  the  wall  of  the  reticulum. 

In  secondary  atony  the  causative  underlying  disease  can 
generally  be  ascertained  on  postmortem  examination. 

Symptoms.  In  the  acute  form  of  the  disease  one  only  no- 
tices a  diminution  of  the  appetite  and  thirst ;  rumination  is  in- 
frequent and  sluggish  and  there  is  a  decrease  in  the  energy  of 
the  rumen  movements  which  are,  however,  normal  in  frequency 
(simple  indigestion  [Eber]).  If  these  sjTuptoms,  which  are  not 
very  prominent,  are  overlooked,  and  if  the  animals  are  not  prop- 
erly treated,  the  clinical  picture  of  the  chronic  form  gradually 
develops. 

The  chronic  form  usually  develops  very  gradually,  although 
it  may  occasionally  evolve  within  a  very  few  days  into  a  charac- 
teristic, clinical  picture.  The  animals  from  time  to  time  take 
less  feed  and  they  generally  prefer  rough  feed ;  in  some  cases  the 
appetite  may  be  perfectly  normal  for  several  hours  and  even 
for  a  few  days.  Thirst  is  generally  diminished,  but  it  may  also 
be  increased  (Bouley,  Heu).  Here  and  there  the  animals  lick 
greedily.  Rumination  is,  as  a  rule,  gradually  diminished  and  it 
may  also  occasionally  become  suppressed  suddenly.  As  a  rule 
rumination  only  occurs  from  time  to  time ;  after  a  longer  inter- 
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val  the  masticatory  movements  are  sluggish  and  reduced  in 
number.  Belching  occurs  rarely  and  it  expels  fetid  gases,  be- 
coming more  frequent  after  more  pronounced  meteorism.  Gag- 
ging or  vomiting  is  rare ;  if  the  latter  does  occur,  it  expels  a  thin- 
mashy,  fetid  material. 

The  circumference  of  the  abdomen  is  frequently  increased 
on  the  left  side  and  below,  with  bloating  of  the  left  flank, 
which  may  even  become  quite  prominent;  if,  however,  there 
is  a  continuous  lack  of  appetite,  the  circumference  of  the  abdo- 
men may  be  diminished.  The  rumen  is  usually  larger,  even  in 
deficient  digestion  of  food,  sometimes  only  moderately  filled  or 
almost  empty;  it  generally  feels  hard,  rarely  fluctuating.  The 
upper  part  of  the  rumen  is  filled  with  gases,  so  that  the  con- 
sistency of  the  solid  contents  of  the  rumen  can  only  be  ascer- 
tained by  strong  pressure  upon  the  left  flank  or  by  rectal 
palpation,  or  in  smaller  animals  by  simultaneous  palpation  on 
both  sides.  Bloating  of  the  rumen  usually  remains  within  mod- 
erate limits;  it  is,  however,  subject  to  consideral)le  variations 
because  it  increases  more  or  less  after  the  ingestion  of  feed, 
diminishing  again  or  even  entirely  disappearing  (chronic  me- 
teorism). Every  improvement  of  the  appetite  with  an  increased 
ingestion  of  feed  promptly  leads  to  an  increase  of  meteorism 
which  may  become  permanent  if  the  gastric  movements  cease  en- 
tirely. The  movements  of  the  rumen  at  first  are  diminished  in- 
considerably in  frequency  and  energy,  so  that  the  disturbance 
may  easily  be  overlooked ;  without  proper  treatment  the  move- 
ments of  the  rumen  may  cease  entirely  after  a  few  days.  Dis- 
turbances of  the  movements  of  the  rumen  are  subject  to  similar 
variations  as  meteorism;  pressure  upon  the  rumen  sometimes 
elicits  pain. 

An  increased  resistance  may,  according  to  Detroye,  be  felt  in  the  abdominal 
cavity  in  obstruction  of  the  reticulum  if  the  fist  suddenly  makes  firm  pressure  behind 
the  right  costal  arch;  the  animals  simultaneously  emit  a  dull  groan.  Hink  states 
that  the  reticulum  is  tender  to  pressure  when  percussion  is  made  over  the  lower 
posterior  portion  of  the  thorax,  or  to  pressure  upon  the  ensiform  cartilage. 

The  rumen  and  intestinal  sounds  are  suppressed,  the  latter, 
however,  are  loud  and  rumbling  before  the  appearance  of  di- 
arrhea. Defecation  is  less  frequent  and  is  finally  obstinately 
suppressed.  The  feces  are  peatlike,  blackish,  their  surface  shin- 
ing and  they  contain  poorly  digested  food  particles.  Excep- 
tionally, that  is  if  the  disease  has  been  caused  by  feeding  of 
mashy  substances,  no  disturbances  of  defecation  may  be  notice- 
able. Sooner  or  later  constipation  yields  to  malodorous  diarrhea 
which  may  be  permanent  or  may  alternate  with  constipation. 
Sometimes  mild  colics  supervene,  particularly  before  diarrhea 
sets  in. 

The  temperature  remains  below  40°  C.  as  long  as  there  are 
no  complications.  The  pulse  is  at  first  normal  as  to  frequency 
and  strength,  but  becomes  rapid  and  weak  later  on.  The  respira- 
tion is  more  or  less  accelerated,  particularly  if  bloating  exists, 
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cU)(l  expiration  is  accompanied  by  ^roanin^  and  sisliinp:.  partio- 
iiiarty  on  lying  down.  There  also  occurs  not  nnconinionly  grat- 
ing of  the  teeth.  In  one  ease  Petersen  oliserved  a  dry  cough 
after  tiie  disease  liad  existed  eight  *lays. 

Tlie  sensoriuni  frequently  d(H^s  not  manifest  any  disturb- 
ance for  a  long  tinn^,  even  if  emaciation  is  already  present,  ex- 
cept perhaps  that  the  animals  are  rather  sluggish  and  lie  dn\\ii 
a  good  deal.  Sometimes  the  patients  are  somewhat  excited  and 
sliow  twitching  (Petei'sen). 

In  the  further  course  of  the  disease  or  with  complete  lack 
of  appetite,  the  general  debility  becomes  more  and  more  marked 
and  tlie  gait  becomes  staggering.  Execi>tionalIy  one  observes 
in  male  animals,  also  in  cows,  paretic  conditions  similar  to  the 
prostration  of  cows  (Wncher)  or  to  parturient  paresis  (Sticker, 
Scliell,  Eber). 

In  the  further  course,  emaciation  and  weakness  become 
more  and  more  manifest,  the  eyes  sink  in,  the  hair  becomes 
harsh,  tlie  skin  dry  and  the  dental  i>ad,  which  is  dry  from  the 
start,  beeoTues  furrowed  with  clefts.  The  secretion  of  milk  de- 
creases and  Hiuilly  stops  entirely. 

In  secondary  atony  we  are  sometimes  able  to  recognize 
Bjinptoms  due  to  tlie  nnderlying  fundamental  condition. 

rhronie  gfistro-inti^stina!  catarrli  ot"  cows  after  calving  liegius  within 
the  first  week  after  parturition  with  sUiggishue.ss  ot"  the  gastrie  luove- 
nieiits  and  diminution  of  appetite;  soon  marked  emaciation,  which  ia 
out  of  all  proportion  to  the  diminution  of  appetite,  hecomes  noticeable. 
A  peerdiar  sweetish  smell  einaniites  from  the  mouth  and  pervades 
the  whole  barn.  The  milk  likewise  has  a  peeuliar  disagreeahli'  smell. 
The  disease  lasts  several  weeks  and  if  not  treated  properly  leads  to 
eaehexia  and  death.  Inflation  of  air  into  the  adder  leads  to  speedy 
reeovery  whieh  may  also  1>e  caused  thongh  not  in  all  cases  by  the 
administrafinrj  of  eertain  medicines. 

Tn  young  calves  t!ie  disturlmnees  appear  a  few  days  after  improper 
feeding  (Inuninger).  The  first  symptom  is  violent  diarrhea  which 
may  last  for  eight  to  ten  days  and  may  then  stop  suddenly.  The  fluid 
ft^ces  then  Weome  firm  and  gray  tind  have  an  intensely  fetid  odor.  As 
soon  as  seonring  stops,  the  general  eondition  is  much  disturhed  and 
the  previously  gooti  appetite  is  suppressetl  Tlien  ehronic  meteorism 
appears  either  very  gradually  or  on  the  eontrary  very  rapidly,  and 
it  is  so  intcnst*  that  the  rumen  heeomt^s  mueh  dilated  and  presses  upon 
the  rectum  (Bilard).  As  a  rnle  hloating  occurs  after  each  feeding  and 
lasts  six  to  twtnity-four  hours.  As  hloating  oeeurs  the  animals  hecome 
listless  and  curve  their  Imck.  An  elevation  of  temperature  also  oeeurs. 
After  some  time  considerable  emaciation  is  ohscrved. 


Course.  Aside  from  acute  cases  which  under  proper  treat- 
niput  and  diet  end  in  recovery  almtist  witlnuit  cxeeptioti,  atony 
wliieh  has  hecome  chronic  has  a  very  varialdc  course,  ami  tem- 
porary improvements  alternate  with  aggravation  at  variahle 
intervals. 
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Permanent  improvement  may  be  looked  for  if  simultane- 
ously with  the  appearance  of  flat,  grumous  masses  of  feces,  sup- 
posedly coming  from  the  reticulum,  the  bloating  disappears,  the 
rumen  does  no  longer  contain  firm  masses,  its  circumference  be- 
comes diminished,  its  motions  become  more  frequent  and  more 
energetic,  and  the  groaning  and  sighing  subside.  In  adult  ani- 
mals improvement  is  very  gradual  and  leads  to  complete  re- 
covery only  after  four  to  twenty-five  days  (Cadeac);  how- 
ever, it  may  be  interrupted  by  a  recurrence  by  improper  attend- 
ance on  the  part  of  the  owner  of  the  animal.  Atony  due  to  com- 
pression by  the  uterus  disappears  within  a  few  days  after  calv- 
ing, in  favorable  cases.  If  properly  treated,  calves  likewise  re- 
cover within  a  few  days  (Imminger). 

Unfavorable  signs  are  entire  absence  of  appetite  and  of  the 
motions  of  the  rumen,  continuous  bloating,  constipation  resist- 
ing every  method  of  treatment  or,  on  the  contrary,  continued 
diarrhea,  fever  or  subnonnal  temperature,  marked  tenderness 
on  pressure  of  the  rumen,  continuous  sighing,  inability  to  rise, 
a  paretic  condition,  convulsions,  cachexia. 

The  duration  of  the  disease  is  from  several  weeks  to  several 
months  (after  Bouley  twenty-five  to  thirty  days,  after  Cadeac 
one  to  two  months,  after  Dieckerhoff  usually  many  months, 
even  one  to  two  years).  Sometimes,  however,  the  affection  only 
lasts  eight  to  ten  days  (seen  by  Eber  in  cows  in  advanced 
pregnancy). 

Diagnosis.  The  clinical  symptoms  and  the  frequently  help- 
ful history  of  the  case  usually  permit  a  diagnosis  of  atony  of 
the  fore-stomachs.  Severe  general  diseases  which  in  their 
course  also  lead  to  a  diminution  of  the  movements  of  the 
fore-stomachs,  are  from  the  start  distinguished  by  fever  and 
other  prominent  symptoms  and  also  by  their  rapid  onset. 
Dilatation  of  the  rumen  oceurs  after  excessive  feeding  of  ani- 
mals w^hich  were  previously  healthy.  The  rumen  is  consider- 
ably dilated ;  if  the  condition  is  at  all  severe,  its  movement  can- 
not be  seen  at  all.  Acute  bloating  could  only  be  confounded 
with  those  cases  of  atony  of  the  stomach  where  there  has  acci- 
dentally been  a  higher  degree  of  meteorism.  The  rapid  develop- 
ment of  bloating  folloAving  the  ingestion  of  easily  fermenting 
food  in  large  amounts  by  a  previously  healthy  animal,  and  the 
complete  recovery  in  the  shortest  time  after  proper  treatment, 
easily  secure  the  diagnosis  of  acute  meteorism.  The  forms  of 
chronic  bloating  not  depending  upon  disease  of  the  fore-stom- 
achs or  abomasum  (see  page  263)  are  characterized  by  the  fact 
that  a  collection  of  gas  is  the  most  prominent  or  even  the  only 
symptom,  while  the  function  of  the  fore-stomachs  suffers  only 
(luring  strong  bloating ;  besides  all  symptoms  disappear  for  the 
time  being  as  soon  as  the  meteorism  has  been  relieved.  Acute 
gastro-intestinal  catarrh  and  gastro-intestinal  inflammation  can 
be  differentiated  by  their  usually  sudden  onset,  by  fever,  by  the 
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depression  in  the  left  flank,  and  the  absence  of  gas  and  masses 
of  feed  in  the  rumen;  in  gastro-intestinal  inflamnmtion,  there 
are  from  the  start  signs  of  grave  general  distnrhanee  present, 
If^  howev'er,  acute  gastro-iiitestinal  eatarrli  or  gastro-intestinal 
inflammation  have  developed  in  consei]oence  of  atony  of  the 
fore-stomaclis,  then  tlie  history  only  ean  clear  np  the  case. 

It  is  usually  easy  to  decide  whether  prinmry  or  secondary 
atony  of  the  fore-stomaclis  is  present  if  one  eunsiders  the  history 
of  the  case,  the  condition  of  the  other  organs,  and  also  the 
manner  in  which  the  aflx^ction  is  influenced  by  treatment. 
Gastric  atony  may  he  assumed  to  he  due  to  compression  hy 
the  pregnant  uterus,  when  towards  the  end  of  gestation  disturb- 
ance of  digestion  develops  gradually  without  any  errors  of  <lict 
and  when  the  uterus  is  unusually  large.  Prolapse  of  the 
omasum  into  the  thorax  produces  a  dull  or  tympanitic  sound 
upon  percussion  of  the  lower  third  of  tlie  thorax  on  one  or 
on  both  sifles,  while  in  place  of  the  absent  respiratory  sound, 
strong  peristaltic  movements  may  be  heard  (Harms) ;  there 
are  also  oeeasionaljy  eircuhitory  disturbances  such  as  dila- 
tion  of  the  jugidar  vein,  diminution  of  the  apex  sound  on  one 
side  (Lienaux) ;  these  are  due  to  compression  of  the  heart. 
In  cases  of  secondary  gastric  atony  one  may  observe  the 
sjTiiptonjs  of  chronic  disease  of  the  liver,  hmgs  or  heart  or  those 
of  subacute  or  chronic  peritonitis.  However,  frequently  the 
seat  of  the  primary  affection  cannot  be  recognized  in  the  living 
animal. 

The  early  recognition  of  traumatic  gastritis  which  is  indeed 
only  a  special  form  of  secondary  gastric  atony  is  very  im- 
portant Aside  from  the  tenderness  to  pressure  of  the  region 
of  the  omasum  which  is  frerpiently  present,  and  tlie  sudden 
onset  of  obstinate  gastric  distnrl>an**es  without  any  apparent 
cause,  whieli  will  resist  any  and  every  treatment,  the  appearance 
of  spontaneous  pains  after  dnigs  which  stimulate  gastric  move- 
ments (see  page  282)  point  to  a  traumatic  gastritis.  Sonie^ 
times  only  tlie  further  course  brings  enlightenment,  especially 
the  suI>seqoent  affection  of  the  pericardium,  tlie  pleura%  the 
lungs  and  the  subcutaneous  connective  tissue  in  the  sternal 
region. 


Prognosis.  This  depends  primarily  upon  whether  a 
primary  or  a  secondary  atony  exists,  upon  the  duration  of  the 
disease  and  upon  the  general  nutrition  of  the  animal  Primary 
gastric  atony  can  generally  be  cured  by  timely  treatment  and 
proper  regidation  of  diet.  Tlie  prognosis  of  secondary  atony 
depends  upon  whether  the  nntlerlying  prinmry  tlisease  is 
curable  or  not.  Atony  due  to  gestation  nsnaHy  disappears 
a  few  days  after  parturition,  but  even  in  this  form  death  may 
occasionally  occur  (Eber,  Frasch). 

Aside  from  the  last  mentionerl  form  of  gastric  atony,  re- 
cover}" cannot  be  looked  for  after  the  disease  has  lasted  for 
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two  to  three  weeks  and  if  the  gastric  disturbances  do  not 
yield  to  prolonged  treatment,  if  constipation  has  existed  several 
days  or  scouring  several  weeks,  if  a  paretic  condition  has  set 
in  or  if  symptoms  of  gastro-intestinal  inflammation  or  of 
peritonitis  make  their  appearance.  Then  the  animals  should 
be  slaughtered.  In  tuberculous  cows  or  in  animals  advanced 
in  gestation  the  prognosis  ought  to  be  guarded  even  in  primary 
atony  (Eber). 

Treatment.  It  is  of  primary  importance  to  regulate  the 
diet  according  to  the  same  principles  as  were  laid  down  for 
overfilling  of  the  rumen  (see  page  253).  After  withholding 
rough  feed  for  one  or  more  days,  one  feeds  for  a  few  days 
only  good  hay  in  small  quatntities  and  some  floury  fluids  mixed 
w^ith  some  common  salt.  Feeding  until  the  animals  are  satisfied 
and  at  once  after  the  return  of  the  appetite  always  brings  about 
a  considerable  relapse  of  the  bad  condition.  Pasturing  has 
a  good  dietetic  effect.  Calves  do  best  on  boiled  milk  or  boiled 
oatmeal,  which  should  be  given  in  small  quantities  several  times 
a  day  (Imminger). 

The  treatment  proper  consists  preferably  in  massage  of 
the  rumen  (see  page  253).  Drugs  stimulating  motion  of  the 
rumen  (see  page  254)  are  likemse  very  serviceable  and  are 
eventually  useful  for  a  long  time.  Other  laxatives  should  only 
be  given  in  complete  constipation,  because  these  drugs  have 
no  effect  upon  the  motions  of  the  rumen,  and  if  administered 
for  some  time  in  large  quantities  of  water,  they  are  liable  to 
increase  the  disturbance  of  the  stomach.  Diarrhea  of  some- 
what longer  standing  ought  to  be  combated  by  the  administra- 
tion of  styptics. 

A  drug  which  has  proved  beneficial  is  hydrochloric  acid 
(one  to  two  tablespoonfuls  in  a  quart  of  water  several  times 
daily) ;  it  does  not  only  stimulate  the  digestive  processes,  but 
also  hinders  to  a  certain  degree  the  abnormal  decomposition 
in  the  stomach.  This  is  also  accomplished  by  creolin  (5  gm. 
three  times  daily  in  a  bottle  of  w^ater)  which  has  been  recom- 
mended by  several  observers.  The  following  drugs  are  also 
to  be  mentioned  in  this  connection :  Common  salt  and  sodium 
bicarbonate  aa;  sulphate  of  sodium;  artificial  Carlsbad  salt 
(one  to  two  tablespoonfuls). 

Cases  which  have  not  done  well  under  any  other  mode  of 
treatment  have  sometimes  been  benefited  by  the  administration 
of  large  amounts  of  water  directly  into  the  rumen  through  a 
trochar  introduced  through  the  left  flank  and  connected  with 
a  rubber  tube  and  a  funnel.  In  this  manner  it  is  possible  to 
introduce  up  to  fifty  quarts  of  water  into  the  rumen  of  cattle 
within  the  course  of  several  hours  (Deffke) ;  it  may  be  well 
to  add  8  to  10.0  gm.  of  hydrochloric  acid  or  8  to  15.0  gm.  of 
creolin,  lysol,  resorcin.  However,  if  there  is  any  obstruction 
of  the  reticulum  or  an  obstruction  between  the  sections  of  the 
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stomach  the  introtlnetioii  of  such  quantities  of  water  acts 
unfavorably  (Eugesser).  In  obstinate  eases  of  obstruction  of 
the  rumen  or  reticulum  there  remains  as  a  means  of  last  resort 
the  iiicLsitm  of  the  rumen  (see  pa^i4:e  255);  after  it  has  l)een 
made,  it  is  i)Ossible  to  clean  out  the  rumen  and  then  to  irrigate 
the  obstructed  reticutum. 

Iniminger  was  able  to  get  pernuinently  ^ood  results  in 
young  calves  1>y  the  irrigation  of  the  rmiien  followed  by  the 
proper  regulation  of  the  diet. 


Irrigation  of  the  rumen  in  calves  is,  BCfordmg  to  Insniinger,  perforniefl  as 
follows;  A  troi'liar  l\}  cm.  lon^  with  a  eaiiiila  H  iiiiri»  in  tUameter  m  [^rovu\c4  with 
a  rubber  tube  1  meter  loni^,  carrying  ot]  its  frt«p  piul  a  funneb  Tbe  pun<*ture  is 
uitL*]e  with  the  troehar  which  is  then  withdrawn  aint  the  niViher  tube  is  attaohed 
to  the  t'aiiLila.  A  30r  warm  eouiTiion  salt  s>olutioii  {Hu  to  35^  C\)  iw  allowed  to 
rinj  into  the  riiTiieii  until  the  fluid  remaiuR  in  the  funiieb  The  solution  is  left  in 
the  rumen  for  some  time,  then  the  rublier  is  detac'heil  from  tbe  eaniila,  but  the 
latter  is  left  in  place  in  the  rumen,  Next  tbe  ealf,  who«e  hind  and  front  legs 
have  been  tied  toj^ether  in  pair?i,  is  lifted  by  two  or  three  personti  upon  its  left 
Bide  on  two  tables,  placed  Bide  Ijy  f^ide,  bo  that  there  is  left  an  opening  of  a  few 
im  hes  between  them  whieh  will  y»ennit  the  eannla  to  lie  in  the  free  J<paee,  Tht* 
fluid  will  at  om'p  be^rin  to  he  voided  and  thiR  may  b^  assij^ted  by  mild  pressure 
upon  the  upper  side  of  the  calf.  Finally  the  eanula  is  slowly  withdrawn,  so  that 
all  thiid  which  had  been  introdneefl  *_'an  run  out  After  the  removal  of  the  dirty 
brown,  stinking  irrijration  watt^r,  the  rumen  in  tilled  a  second  time,  Init  the  lluid 
IK  now  not  withdrawn^  but  is,  by  proper  nmi^sape.,  preJ«.se<I  into  the  other  two  seetions 
of  the  fore-8tomaoh«,  the  aboma»nm  ami  thc^  small  intei^tineH.  After  the  contents  of 
tbe  rnuien  have  been  diminished  in  this  manner,  the  cannla  i*?  removed.  The  next 
day  there  is  mo*1erate  diarrhea  with  fetid  defecation  and  then  recovery  takes  place. 

Literature.  Bornhauj^er,  Schw.,  A.,  ISKl,  XXITI.  1.— Bonlev.  Diet,  1S74, 
X,  18:?.— Cad^ac,  J.  vet,  1907,  fiOS.-— Ca^jnv.  Bull.  tS83,  27.">.— Chuehu,  ibid.— 
Defflse,  Tm.  R.,  1^87,— Detroye,  Estpb  de  1  'abdomen,  bS92.— Dieckerhoff,  W.  f.  Tk., 
1SS7,  47;  8pez.  path.,  1892,  ll,  44L— EIit,  8,  B.,  lH9t\  27;  Z.  f.  Tm..  1906.  X, 
aSL— Eberbardt,  Pn  Mt.,  1871  1872,  157.— En^esser,  Rep,,  1845,  27.— Frasch,  D. 
t  W.,  1908,  109.— r;oriui,%  W.  f.  Tk.,  18*14.  231.— Harms,  Rinderkrkb.,  1890,  72,  ^:i— 
Herinjr.  Rep.,  1S49,  25:^.— Hen,  Bulb,  1883,  28a^lmmin|rer,  W.  f.  Tk.,  1907,  1.— 
Janss-en,  B,  t  W.,  1908,  555.— Jensen,  Tidsskr.,  1887.  169.— Koch,  Pr.  Mt,  1880  .81, 
58,— Lienaux,  Ann.,  1905,  12L— Mibalyi,  Yet.,  1895,  59.— Mousaii,  Traite  des  mal. 
do  hH.,  lOOfi,  23fi.— Miiller,  Maaiiedsskr.,  1901,  XiV,  309.— Otto,  S.  B.,  1901,  43. — 
Petersen,  Maanedsskr.,  1901,  XIV,  :\^,  526.— Robert,  8.  B.,  189<>,  14L— Rvc^hner, 
Bniatrik.  1841,  363.— Sebmidt,  S.  B.,  1900,  271.— Wilhelm,  S.  B.,  1880,  75;'  1891, 
95.'^Wueher,  W.  f.  Tk.,  1908,  27. 


(e)     Foreifn  Bodies  in  the  Fore*stomachs. 

reticuli,  mniiTiis  et  omasi. 


Corpora  aliena 


( Tronmatisehe  IJatihea-,  H(iuheifizuwrchfellentznndmif},  Tramna- 

tische  hidiffesfiou,  Traumafische  Pan.wnlahmuno 

[German]    [Eber].) 

Occimrence.  Forei,s:Ti  bodies  and  diseases  caused  by  them 
art^  met  with  e?^pe<*inlly  fretjuently  in  rattle.  Partitnihirly 
(»afth*  luivin,i4'  femah^  attendants,  and  eattle  of  poor  owners  are 
alTeetiMh  as  these  animals  liave  nsnally  tlie  best  eljanee  of  taking 
up  foreif^n  bodies.  Still  more  frequent  are  cases  in  the  haiTis 
of  tradesmen  and  factories  where  w^ork  is  done  mth  nails  and 
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needles  (shoemakers,  needle  makers,  iron  workers,  spinning: 
estal»lishmetits).  Sometimes  gastric  distnrbanees  doe  to  foreii^n 
bodies  appear  in  a  herd  in  an  almost  enzootic  manner. 

Accorrlin)^  to  Eber*8  statiaticK  of  -35  correctly  reports  cases  of  jiBrc^is  of 
the  rumen  (overfilling  of  the  rumen,  primary  ami  secondary  gastric  atony)  in  cattle, 
lL99t   were  tine  to  foreign  bodies. 

Among  other  rnniinants  (^oats,  sheep,  VnifTalo<»s)  fun*i,ii:n 
bodies  are  more  rare,  heing  eoinparatively  most  eonmion  in 
goats. 

Etiology.  The  frequent  occurrence  of  foreign  bodies  in 
the  fore'Stomacbs  of  cattle  depends  upon  the  habits  of  these 
animals  to  lick  all  possible  objects  accessible  to  tiient  and  often 
to  swallow  them,  Besitles  various  objects  are  foiniil  in  the 
food  containers,  particularly  in  the  poorly  ko|)t  liarns  of  small 
fanners,  which  have  gotten  there  with  the  garbage,  tiie  sweep- 
ings, etc.,  or  which  are  derived  from  the  wartlrohe  of  female 
attendants.  Such  objects  are  then  easily  swiillowed  with  the 
feed,  the  more  so  since  cattle  cbpw  their  food  only  very  super- 
ficially and  coarsely  before  swallowing.  (There  is  a  case  on 
record  of  a  perforated  but  otherwise  complete  egg  shell  l)eing 
found  in  the  rumen  of  a  cow.)  Besides,  the  long  papilla?  cjf  the 
tongue  projecting  posteriorly  pi'event  foreign  l>odics  from 
falling  out  of  the  mouth.  But  even  with  good  care  the  feed 
may  contain  foreign  bodies  such  as  pieces  of  ware  in  pressed 
liay,  nails  or  pieces  of  wire  which  may  have  been  derived  from 
burned  wood  and  may  have  been  swallowed  in  the  pasture. 

Smaller  foreign  liodies  vary  a  good  deal  as  to  their  nature 
and  form ;  most  dangerons  are  those  of  iron  because  they  are 
not  changetl  liy  tlie  juices  of  the  fore-stomachs.  Needles,  pieces 
of  wire,  nails,  blades  of  knives,  pieces  of  scissors  are  found  most 
commonly;  less  common  and  less  dangerous  are  splinters  of 
wood,  larger  pieces  of  wood,  leather,  cloth,  balls,  pieces  of 
money  and  roots. 

Licking  of  the  wall  of  the  barn,  pasturing  on  marshy  places 
with  the  ingestion  of  marshy  or  dirty  hay  often  brings  sand 
in  large  quantities  into  the  fore-stomacbs  and  sometimes  causes 
extensive  disease  of  cattle,  particularly  in  inundated  territories 
(observed  by  Marconi  in  buffalo  caUn^s  and  by  Miiller  and 
Prietsch  in  cattle).  Drinking  in  shallow  bodies  of  water  may 
also  cause  overlilling  of  tlu*  fore-stotuachs  with  sand. 

Hairballs,  wliich  are  to  be  looked  upon  as  foreign  bodies^ 
occur  not  uncommonly  in  the  rumen,  the  omasum,  occasionally 
also  in  the  abomasum  of  cattle  and  of  other  ruminants.  Hairs  or 
woolen  fibers  which  are  taken  up  while  licking  their  own  body 
or  the  liodies  of  other  animals  unite  with  vegetal>le  fibers  to 
fonn  spherical  or  ov*»t<l  bodies  (Bezoare,  a^gagropili)  and  be- 
come covered  by  a  brownish,  smooth  crust  formed  by  mucus 
and  salts.     Hairballs  sometimes  attain  the  size  of  a  fist  and 
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an*  most  froqueiitly  encountered  in  the  stomaelis  of  adult 
cattle,  sometimes  also  in  calves  and  lambs.  Eating  of  wool 
particnlarly,  as  well  as  itchin;ijc  diseases  of  the  skin,  ^ve  rise 
to  the  formation  of  hairhall^.  In  land>s  ferl  with  cakes  of 
unshelled  cotton  seed  or  witli  very  woody  beets,  feedballs  are 
formed  by  the  undigested  residues  which  are  similar  to  hair- 
balls  (Moiissu).  Foodhalls  are  conunonly  found  in  tlie  abomasum. 

In  the  stomacU  of  a  stilMiorn  Cfl1f  Scliell  found  »eveml  hairlmlls  up  to  the 
size  of  a  chestnut;  M^^gniu  found  hairhalis  the  si^e  of  a  list  in  an  pighteeij-day-oM 
calf. 

Pathogenesis.  Blunt  foreign  bodies  only  rarely  lead  to  bad 
conseqiienfcs  for  the  aninials;  but  these  occur  when  the  foreign 
bodies  are  pressed  into  the  communications  between  the  sections 
of  the  stomach  and  intestines  or  into  tlie  pylorus;  or  wlien 
tbey  are  as  large  as  a  nut,  so  tliat  tbey  prevent  free  comnninica- 
tiou  between  the  fore-stomaclis  or  between  abotnasum  and  itdes- 
tines,  or  if  they  prevent  tlie  motions  of  the  fore-stomachs.  In  all 
these  cases  the  removal  of  the  feed-mash  and  of  the  gases  suffers 
more  or  less  and  the  museles  of  tlie  fore'Stomarbs  become 
sbiggish  (see  page  2(35),  Pressure  exerted  upon  the  wall  of 
tlie  stomachs  by  heavy  foreign  bodies  may  bring  al>out 
nutritive  <listnrbances  on  the  parts  of  the  affected  wall,  and 
finally  inflaimnation  which  may  spread  to  the  peritoneum. 

The  effect  of  sharp  or  pointed  bodies  depends  upon  their 
nature,  form  and  length  and  also  upon  their  location  in  the 
stomachs.  Larger  foreign  l)odies  are,  in  general,  less  dan- 
gerous than  smaller  ones,  because  they  do  not  so  easily 
get  from  the  rumen  into  the  reticulum  and  may  remain  for 
a  long  time  embedded  in  the  fee<l-niash  in  the  rnnien  without 
producing  any  evil  effect.  (Berginann  found  a  kitchen  knife 
in  the  rumen  which  had  been  there  three  months  without  causing 
any  damage.) 

Foreign  bodies,  as  a  rule,  become  wedged  into  the  w^all  of 
the  comparatively  small  Imt  vigorously  contracting  omasum, 
while  the  rumen,  the  reticulum  and  the  abomasnm  are  rarely  in- 
jured. Pointed  bodies  of  incousideralile  lengtb  (nails,  pieces 
of  wire,  liairpins),  particularly  if  provided  with  a  bead  or 
bent  over,  gt4  more  or  less  deeply  into  the  wall  of  the  stomach, 
but  they  do  imt  penetrate  furtlier.  However,  long  and  pointed 
bodies,  smooth  along  their  whole  extent  (such  as  long  nails 
or  pieces  of  wire,  darning,  endn^oidery,  suturing  or  tobacco 
needles)  will  be  transported  not  only  to  neigliboring,  but  even 
to  distant  organs  by  the  contractions  of  the  stomachs  and 
tlie  diapbra,2rm  and  by  the  abdominal  pressure  (especially 
during  parturition  and  during  restraint  before  an  operation) 
or  by  pressure  of  tlie  uterus  if  this  is  well  along  in  gestation. 
Since  perforation  usually  occurs  in  that  part  of  tbe  wall  of 
the  omasum  which  is  directetl  towards  the  diapbragm,  these 
foreign  bodies  usually  penetrate  in  the  direction  of  the 
diapliragm  or  heart. 
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Perforation  and  continuous  irritation  of  the  wall  of  the 
stomach  first  causes  pain,  which,  however,  is  fairly  acute  only 
if  the  penetration  took  place  more  or  less  rapidly.  The  injury 
of  the  wall  of  the  stomach  opens  the  way  to  the  bacteria  which 
are  contained  on  the  foreign  body  and  in  the  gastric  contents, 
and  these  microbes  then  cause  inflammation  in  the  neighbor- 
hood of  the  penetrating  wound.  Circumscribed  inflammation 
usually  spreads  to  the  serous  covering  of  the  injured  section 
of  the  stomach,  even  in  those  cases  where  the  penetrating 
foreign  body  remained  lodged  in  the  wall  of  the  stomach.  If 
the  foreign  body  penetrated  rapidly,  the  inflammation  has  an 
acute  character,  otherwise  it  is  chronic,  but  it  may  also  spread 
to  the  whole  of  the  peritoneum.  A  perforating  foreign  body 
may  exceptionally  injure  a  larger  blood  vessel. 

The  motions  of  the  fore-stomachs  are  interfered  with  both 
,by  the  injury  to  the  gastric  wall  itself,  and  also  by  the  acute 
inflammatory  process,  and  later  on  mechanically  by  adhesions 
which  are  formed  (Eber's  traumatic  paresis  of  the  rumen). 

Anatomical  Changes.  Blunt  foreign  bodies  are,  as  a  rule, 
found  either  imbedded  in  the  feed-mash  in  the  rumen  or  they 
are  wedged  into  the  openings  of  the  stomachs  or  the  pylorus. 
Sand  or  gravel  may  become  deposited  on  the  internal  surface 
of  the  rumen,  more  rarely  upon  the  other  sections  of  the 
fore-stomachs.  (Wilhelm  found  120  pounds  of  sand  in  the 
fore-stomachs,  the  walls  of  which  had  become  perfectly  hard, 
socalled  **Magenversandnng"  [German]  Saburra.)  Occasion- 
ally one  sees  inflammatory  changes  of  the  mucosa  of  the 
fore-stomachs,  exceptionally  a  circumscribed  peritonitis  (Boe- 
der, Wilhelm). 

Pointed  foreign  bodies  cause  changes  preferably  in  the  wall 
of  the  reticulum  (traumatic  inflammation  of  the  reticulum, 
reticulitis  traumatica).  On  post-mortem  examination  loss  of 
substance,  with  hyperemia  in  the  neighborhood,  small  hemor- 
rhages, also  purulent  inflammation  are  found,  sometimes  in 
the  mucosa  only,  at  other  times  in  the  deeper  tissues  of  the 
gastric  wall,  or  there  may  be  a  cicatrix  only  or  a  fistulous 
tract  surrounded  by  cicatricial  tissue.  In  other  cases  the 
foreign  body  has  penetrated  further  into  the  wall  of  the  stomach 
or  has  perforated  it,  then  a  circumscribed  fibrinous  peritonitis 
is  found  in  the  immediate  neighborhood  of  the  injury,  and  an 
agglutination  or  adhesion  of  the  reticulum  to  the  diaphragm 
(traumatic  diaphragm-reticulura  inflammation)  or  to  the  rumen. 
Frequently  one  will  find  a  fistulous  tract  in  the  cicatricial 
adhesions  which  communicates  wnth  the  reticulum,  or  the 
cicatricial  tissue  includes  tough-walled  abscesses  containing 
usually  ill-smelling  pus  which  is  occasionally  mixed  with  food 
particles.  The  fistulous  tract  usually  contains  the  rusty  or 
dark  discolored  foreign  body,  but  this  may  also  have  become 
disintegrated. 
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The  pointed,  long  and  sraootJj  foreign  Irodies  frequently 
penetrate  from  tlieir  Hrst  ])lace  of  perforation  into  other  organs, 
most  frequently  towards  the  hearty  more  rarely  towards  the 
kings,  liver,  spleen,  muscles  of  the  thigh;  there  are  then  forraed 
eieatrieial  hands  leading  to  the  retieulmn,  which  may  be  inter- 
rupt ed  hy  abseesses.  In  those  very  rare  cases  wliere  a  foreign 
hotly  has  made  its  way  to  the  outside  world,  tliere  is  formed 
a  tbiek'Walled  fistulous  traet  leading  from  the  region  of  the 
ensifonn  cartilage  to  the  reticulum. 

Foreign  boilies  are  rarely  found  in  the  omasum  or  aboma- 
sum;  they  get  there  from  the  reticulum  and  sometimes  leave  the 
body  through  tlie  intestines.  Exceptionally  a  foreign  body  may 
travel  over  another  route  and  penetrate  through  the  left 
hypochondriac  region,  through  the  flank,  or  through  the  muscles 
of  the  hind  leg;  the  road  traveled  is  tlien  also  indicated  by 
cicatricial  tissue  or  hy  a  fistulous  tract. 

Small  hemorrhages  at  the  site  of  the  injury  are  common 
and  the  grayish  discoloration  in  the  newly  formed  connective 
tissue  is  tine  to  these  extravasations.  Exceptionally  internal 
hemorrhage  may  be  noticed  (Eggeling,  Brauer,  ITanns,  Holter- 
bach),  tluMi  the  reticulum  and  the  next  sections  of  the  stomach, 
also  the  intestines  contain  blond  coagula.  Sometimes  w^e  en- 
counter inirulent  ichorous  peritonitis  or  pleuritis  in  consequence 
of  the  breaking  of  an  abscess  in  the  neighborliood  of  the 
reticulum.  General  Xiurulent  or  sero-fibrinous  peritonitis  may 
also  be  developed  if  the  gastric  wall  has  been  perforated  with- 
out  the  prior  formation  of  sufficient  i>reliminary  agglutination 
or  adhesion;  in  such  cases  tiacteria  etiter  the  peritoneal  cavity 
from  the  reticulum.  Sonietiines  we  find  on  i>ost-mortem  metas- 
tatic  foci  in  the  internal  organs. 


Symptoms*  Blunt  foreign  bodies  sometimes  produce  an 
atony  of  the  fore-stoniaclis  (elironic  dyspepsia)  which  cannot 
be  distinguished  from  otlier  forms  of  gastric  atony  and  wdiich 
tlterefore  can  only  be  diagnosticated  if  the  history  of  the  ease 
furnishes  some  data.  After  the  ingestion  of  sand  (socalled 
'*Magenrersaiifhtiif/^')  or  gravely  there  are  also  present  sj^np- 
toms  of  chronic  gastric  atony  (see  page  2(58),  aufl  in  some 
cases  the  wall  of  the  rumen  feels  as  hard  as  a  rock;  the  sick 
animals  constantly  make  empty  Ttiasticatory  movements,  saliva 
dribbles  from  the  mouth,  the  l)aek  is  curvetl  and  a  painful 
groaning  is  frequently  heard  (Krichels).  The  feces  sometimes 
contain  sand.  In  cases  of  saml  in  the  rumen  Wucber  saw  a 
paresis  similar  to  parturient  paresis  of  cows.  In  severe  eases 
tlie  disease  leads  to  exhaustion  and  sometimes  ends  fatally 
after  two  to  three  weeks,  but  it  often  hists  for  months. 

Tlie  sudden  stoppage  of  the  openings  between  the  fore- 
stomachs  or  the  pylorus  by  foreign  l)odies,  especially  liair  or 
food  balls,  occasionally  occurs  in  calves  and  iand>s  and  excep- 
tionally in  adult  cattle.    Such  stoppage  causes  bloating  w^bich 
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appears  suddenly  and  increases  rapidly,  great  restlessness, 
spreading  of  the  front  legs,  loud  groaning,  anxious  expression, 
later  on  listlessness,  almost  complete  inability  to  walk,  increase 
of  pulse  and  respiration,  even  eclamptiform  attacks,  sometimes 
vomitory  movements  which  may  cause  the  expulsion  of  the 
obstructing  hair  or  food  ball,  and  may  in  this  way  bring  about 
a  rapid  recovery.  Nevertheless,  young  animals  usually  succumb 
in  one  to  two  davs  (Richards  saw  three  to  five  lambs  die  daily 
in  a  herd  of  120  )\ 

The  penetration  of  pointed  bodies  leads  to  inflammation 
of  the  stomachs  (traumatic  gastritis  and  inflammation  of 
the  diaphragm)  and  causes  profound  gastric  disturbances,  and 
in  those  cases  which  have  not  developed  slowly,  symptoms  point- 
ing to  tenderness  of  the  stomachs  and  of  the  diaphragm. 

The  time  interval  between  the  ingestion  of  the  foreign  body  and 
the  appearance  of  the  gastric  disturbances  is  very  variable  according 
to  the  nature  of  the  foreign  body.  Two  oxen  experimentally  received 
some  medium  sized  nails  pointed  at  both  ends;  they  were  introduced 
through  the  esophageal  sound.  One  animal  showed  symptoms  after 
t;wenty-four  hours,  the  other  only  after  four  days  (Marek).  Koppitz 
inclines  to  the  belief  that  at  least  four  days  elapse  on  an  average  between 
"the  ingestion  of  a  foreign  body  and  the  appearance  of  the  gastric  disturb- 
ances, because  the  foreign  body,  which  is  usually  introduced  into  the 
inimen,  will  pass  into  the  reticulum  only  after  this  time.  If  the  foreign 
lx)dy  is  accidentally  taken  up  with  mashy  or  fluid  feed,  it  may  get  directly 
into  the  reticulum  and  penetrate  into  its  wall. 

The  clinical  picture  after  the  ingestion  of  pointed  foreign 
lodies  is  initiated  by  sudden  disturbances  of  digestion  without 
any  apparent  cause;  in  spite  of  preceding  perfectly  normal 
condition,  the  animals  will  cease  to  eat  and  to  ruminate.    At 
the  same  time  pain  becomes  manifest.     The  animals  betray 
much  anxiety  in  their  whole  behavior,  they  do  not  like  to  move 
and  issue  plaintive  sounds  when  lying  down,  getting  up,  turning 
rapidly,    or    in    taking   a    step.     Their    gait    is    careful    and 
stiff,  particularly  down  hill  on  steep  paths,  because  these  con- 
ditions increase  the  pressure  upon  the  diaphragm.    Pain  also 
increases  on  elevation  of  the  hind  legs  (Imminger).    In  some 
cases    colicky   symptoms    become    manifest,    such    as    kicking 
towards   the   abdomen,   elevation   of  the   feet,   switching   the 
tail,  etc.     Strong  pressure  upon  the  region  of  the  ensiform 
cartilage  excites  pain  which  may  also  be  present  upon  per- 
cussion and  palpation  along  the  insertion  of  the  diaphragm, 
along  the  costal  arches,  but  especially  towards  the  ensiform 
cartilage. 

The  respiration  is  superficial  and  accelerated,  the  pulse 
rapid  and  tense.  The  temperature  rises  if  the  foreign  body 
penetrates  rapidly,  otherwise  it  remains  normal.  The  secretion 
of  milk  is  suppressed. 
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Tlio  iiffeetion  Ix^orins  rxerptiurinlly  with  ga^gmg  or  voraiting;  vriXh 
tlie  expulsion  of  eithiU"  l>lootl  or  food  mimh  througli  Iho  mouth  and 
nose  (Miiller,  Wilheliii,  Sf(|iK4is,  Holtt^rbiRdi).  (lag^biLj:  and  vomiting 
are  however  repeated  oeeasionally.  Tlie  aiiiiiuiis  may  die  to  eoiiaeipieiice 
of  the  aspiration  of  fi'ed-mash  into  tiie  larynx.  ExeeptionalJy  fluid 
or  eoaguhited  hlood  is  passed  i>er  reetnin.  In  a  ease  of  Ilaniis  tlu'  i>*itient 
voided  a  red  eoai^uluin  on  the  seeoud  day,  whieh  may  clearly  have  been  a 
east  of  tlie  retieulunh  Rectal  hemorrhajsre  is,  however,  either  transitory  or 
may,  like  vomiting  of  blood,  speedily  lead  to  death  (Eggeling,  Holter- 
baeh),  lu  a  cane  of  Eber  in  whieh  the  wall  of  the  rumen  at  the  entrance 
of  the  esophagus  had  heen  perforated  by  the  foreip-n  body,  the  eow 
fell  siek  suddenly  under  the  picture  of  a  paralysis  of  the  tongue  with 
inability  to  swallow.  It  occurs  more  frequently  that  traimiatie  giLstritis 
is  initiated  by  the  clinical  picture  of  overiilling  of  the  rumen  or  of 
meteorism. 


Wben  perforation  of  the  gastric  wall  has  occurred  slowly, 
pain  is  iiisignilicant  or  absent.  In  such  cases  the  djsturbaiiees 
of  nutrttion  and  the  further  course  of  the  disease  are  in  general 
identical  with  those  of  chronic  gastric  atony  (chronic  dyspepsia) 
(see  page  2(iS),  Sometimes  it  is  i>ossihle  to  demuiistrate  a 
eircumscrilied  dullness  before  or  behind  the  posterior  boundary 
of  the  lung,  which  is  caused  by  an  abscess  or  by  granulation 
tissue.  The  disturbances  of  digestion  winch  vary  from  case 
to  case  have  one  feature  in  common,  namely,  a  bigh  degree  of 
obstioaey.  Still,  temporary  imi>rovement  or  aggravation  may 
occur  (the  latter  particularly  after  deUveries  and  transpor- 
tation). Emaciation  and  deldlity  become  very  marked  in 
consequence  of  digestive  disturbances.  The  production  of  milk 
is  usually  cnnsiderably  diminished  from  the  start  or  even  com- 
pletely abohshed. 

In  this  protracted  course  of  the  disease  fever  often  occurs 
later  on.  Schultz  found  an  increase  of  leiicocj-tes  in  the  circulat- 
ing Idooil  and  these  findings  in  obstinate  gastric  disturbances 
speak  in  favor  of  a  traumatic  gastritis. 

Complications  arise  frec|uently  in  consetpience  of  the 
wandering  of  the  foreign  body,  exceptionally  also  in  animals 
whicli  at  first  did  not  show  any  symptoms  at  alb  Comparatively 
frerpient  is  traumatic  pericarditis,  less  fret|uent  jmeunionia  or 
peritonitis.  Sometimes  the  scene  is  closed  Iiy  a  general  infec- 
tion with  septicemia  or  pyemia,  sometimes  again  the  bacteria 
are  carried  along  and  deposited  hi  distant  organs,  for  instance, 
the  joints  where  they  tlien  produce  local  inflammatory  pro- 
cesses. 

Finally  a  more  or  less  painful  swelling  of  doughy  or  finu 
consistency  develops  in  rare  cases  in  the  region  of  the  ensifoiTn 
cartilage,  behind  the  left  elbow  or  in  tlie  left  region  of  the 
lower  ribs,  exceptionally  also  on  more  distantly  situated  places 
of  the  body,  which  lircaks  open  after  a  time  and  discharges 
pus  or  rather  an  ill-smelling  ichorous  fluid  mixed  with  feed 
material  tlirough  tlie  opening,  and  sometimes  the  foreign  body 
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is  also  discharged  through  this  opening.  The  fistula  so  formed 
later  on  sometimes  discharges  particles  of  masticated  food 
from  the  stomach  and  closes  only  gradually.  It  may  close  after 
weeks  and  months  and  lead  to  final  complete  recovery;  or  a 
cachectic  condition  may  develop  gradually,  in  consequence  of 
gastric  disturbances  and  extensive  adhesions,  which  finally  leads 
to  death. 

Course.  Obstruction  of  the  gastric  openings  caused  by  dull 
bodies  is  of  short  duration  and  either  ends  in  recovery  within 
a  few  days,  that  is,  if  the  foreign  body  is  removed  either  by 
vomiting  or  by  returning  into  the  interior  of  the  stomach,  or 
death  rapidly  follow^s  if  the  obstruction  persists.  Chronic 
gastric  atony  due  to  dull  foreign  bodies  usually  lasts  for  weeks 
and  months;  in  the  meanthne  the  animals  become  more  or  less 
emaciated  or  they  die  within  nine  to  seventeen  days  if  the 
stomachs  are  filled  with  sand  or  similar  material  (Krichels). 

The  inflammation  which  is  caused  by  pointed  or  sharp 
foreign  bodies  subsides  within  a  few  days  or  weeks  if  the  gastric 
wall  has  been  only  injured  but  not  perforated,  or  there  may 
be  established  chronic  gastric  disturbances  which  are  due  to 
adhesions.  If,  however,  the  pointed  foreign  body  has  perforated 
the  stomach  wall,  complete  recovery  may  occur  in  rare  instances 
if  this  foreign  body  slips  back  into  the  fore-stomachs  or  if  it 
pushes  itself  into  the  outside  world;  nevertheless,  as  a  rule 
the  animal  exhibits  gastric  disturbances  until  death  occurs. 
In  certain  cases  a  shorter  or  longer  period  of  improvement  is 
followed  by  an  aggravation  because  the  foreign  body  which 
has  slipped  back  into  the  stomach  again  penetrated  into  the 
gastric  wall.  Such  variations  in  the  picture  of  the  disease  may 
occur  repeatedly.  The  possibility  of  recovery  seems  to  be 
excluded  when  symptoms  appear  pointing  to  inflammation  of 
the  neighboring  organs.  A  fatal  issue  may  take  place  within 
a  few  days  if  the  foreign  body  penetrates  rapidly,  but 
the  disease  usually  lasts  for  weeks  and  months. 

The  appearance  of  complications  has  always  a  bad  prog- 
nostic meaning.  Fever  likewise  is  an  important  factor  and 
a  long  continued  elevation  of  temperature  points  to  progressive 
deeply  penetrating  inflammatory  processes. 

Diagnosis.  The  exact  origin  of  gastric  disturbances  due 
to  dull  foreign  bodies  can  only  be  surmised  from  the  history 
of  the  case,  although  sudden  bloating  excites  suspicion  as  to 
hair  and  food  balls  in  the  stomach,  particularly  if  the  animals 
have  recently  shown  strong  inclination  to  licking.  Exceptionally 
the  correct  diagnosis  can  be  made  if  the  foreign  bodies  are 
found  in  vomited  material  or  in  the  feces.  Lodgment  of  hair 
balls  in  the  cardia  of  calves  may  be  assumed,  according  to 
Schauber,  if  bloating  does  not  yield  after  the  administration 
of  tincture  of  veratrum  (30  to  40  gm.  three  times  daily). 
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The  clinical  picture  of  gastritis  due  to  pointtHl  foreign 
bodies  is  characterized  Uy  the  sudden  onset  of  the  gastric  dis- 
turbances without  appareut  cause,  their  variable  characterj 
their  obstinacy  in  their  further  cour.^e,  tenderness  in  the  region 
of  the  ensiform  cartihige  and  in  certain  cases  at  the  attacluiient 
of  the  diaplirai^in,  aufl  liy  the  deficient  use  of  abdominal  jiressure. 
In  tlie  absence  of  tbe  last  nientioned  syinptonis  a  dia^'Utisis  is 
hardly  possif)le  and  it  can  be  made  only  in  the  further  course 
of  the  disease,  esi>eeial]y  if  heart  symptoms  develup  and  clear 
lip  the  nature  of  the  disease.  In  the  he.ci:inning  of  the  latter  an 
exploratory  al>dominal  puncture  (behind  tlie  ensiform  cartilage 
between  the  navel  anil  the  milk  vein)  may  perhajis  tlirow  light 
on  the  case  (Sallinger),  If  the  fon^ign  l)ody  is  still  sticking 
in  the  gastric  wall,  or  if  acute  inflammatory  processes  still 
exist  in  the  neighborhood  of  the  perforated  section  of  the 
stomacli,  the  reaction  of  the  fore-stomachs  to  the  adminis- 
tration of  motor  stimuh\nts  is  decisive  as  first  pointed  out  by 
Joline,  If  these  motor  stimulants,  causing  strong  contractions 
of  the  stomachs  also  cause  the  expression  of  pain  (groaning, 
restlessness)  with  an  intensification  of  the  gastric  disturbances, 
one  is  justified  in  assuming  the  presence  t>f  a  trauniatic 
gastritis  (Johne,  Eber,  Holterbaeli).  The  absence  of  signs  of 
pain  or  the  improvement  of  the  condition  after  the  administra- 
tion of  sncb  drugs  does  not  necessarily  exchule  the  existence 
of  gastric  disturbances  of  ti'aumatic  origin. 

Of  the  remedies  which  stimulate  the  gastric  movements 
tartar  emetic  or  eseridine  (see  page  254  [Eber])  are  par- 
ticularly to  be  considered.  Ilolterbach  recommends  vel'atrine 
ami  arecoline  (0.1  gm.  in  tablets)  given  in  linseed  brotli  alter- 
nately every  two  hours.  Veratrine  nuiy  also  lie  given  subtni- 
taneously  with  advantage,  likewise  pilocarpine  (see  page  2*14). 

In  dilTereutial  diagnosis  certain  cases  of  overtilling  of 
Hie  rumen,  acute  liloating  and  atony  of  tlu^  fore-stomachs  due 
to  other  canses  are  to  be  considered.  The  important  jxiints 
in  difterential  diagnosis  have  already  been  mentioned  (see 
pages  252,  258,  271).  General  acute  jieritonitis  and  gastritis 
take  an  acute  course  with  high  fever,  and  grave  general  disturb- 
ances;  there  are,  however,  cases  in  wbicli  even  these  affections 
cannot  lie  al)solutely  excluded,  Tnlierculosis  of  the  Inngs  can 
be  excluded  if  certain  physical  signs  which  may  possil)!}"  point 
to  it,  are  only  found  in  the  posterior  and  lower  portions  of 
the  thorax,  and  perhaps  only  on  one  side,  and  if  gastric  dis- 
turbances have  preceded  tlie  preliminary  afTection,  Sometimes 
the  tuberculin  tt^st  may  decide  the  question,  Tuberctdosis  of 
the  mediastimil  glands  can  easily  be  distinguished  from 
traumatic  gastritis, — A  complicating  pericarditis,  pneumonia 
or  pleurisy  might  be  confoumled  with  tuberculosis.  However, 
secondary  complications  of  traumatic  gastritis  are  preceded  by 
gastric  disttirl>ances,  and  later  they  remain  in  the  foreground 
of  the  clinical  |>icture.     However,  all  circumstances  must  be 
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considered  in  each  ease  and  the  possibility  of  tuberculosis  must 
be  kept  in  mind. 

Treatment.  The  same  therapeutic  methods  'vhich  are 
recommended  for  the  cure  of  overfilling  of  the  rumen  (see 
page  253)  should  be  employed  to  remove  the  gastric  disturb- 
ances caused  by  dull  foreign  bodies.  In  overfilling  of  the  gastro- 
intestinal tract  with  sand  Potting  uses  castor  oil  or  mucilaginous 
solutions,  followed  after  eight  hours  by  opium ;  he  also  recom- 
mends rhizoma  veratri.  This  treatment  is  however  often  un- 
successful in  sand  in  the  rumen.  After  the  lodgment  of  foreign 
bodies  in  one  of  the  gastric  openings,  drugs  stimulating  the 
motions  of  the  rumen  may  also  be  employed;  however,  the 
foreign  body  can  usually  be  removed  only  by  incision  of  the 
rumen.  Expectant  treatment  appears  indicated  in  the  beginning 
since  even  in  the  presence  of  pointed  bodies  in  the  stomachs 
complete  recovery  is  possible;  it  is  then  to  be  recommended 
to  elevate  the  forepart  of  the  body  of  the  animal  (Imminger) 
and  to  give  them  easily  digestible  or  fluid  food  (see  page  273). 

The  elevation  of  the  foreparts  of  the  body  may,  according  to  Sallinger,  be 
accomplished  by  constructing  a  bridge  30  cm.  high,  supplied  with  cross  boards 
and  slanting  backwards.  The  sick  animals  ought  to  stand  and  lie  on  this  improvised 
bridge  for  eight  or  more  days. 

If  emaciation  and  continuous  fever  have  set  in,  the  animals 
should  be  slaughtered  unless  an  operation  for  the  removal  of 
the  foreign  body  has  already  been  decided  upon.  An  incision 
into  the  rumen  has  been  performed  successfully  in  the  presence 
of  dull  foreign  bodies  (Scherg,  Sporer).  The  incision  of  the 
rumen  should  always  be  tried  in  the  milder  cases  and  in  those 
not  particularly  far  advanced  since  the  animal  may  still  be 
slaughtered  even  if  the  operation  is  not  a  success.  However, 
in  long-existing  and  very  grave  cases  this  operation  is  no  longer 
to  be  recommended  since  it  will,  under  these  circumstances, 
not  lead  to  recovery.  In  some  cases  the  operative  treatment 
of  abscesses  in  the  neighborhood  of  the  fore-stomachs  has  to 
be  considered  (Moussu). 

The  removal  of  foreign  bodies  through  an  incision  into  the  rumen  was  first 
proposecl  by  Obich  and  it  was  practiced  later  on  by  Meyer  for  the  cure  of  traumatic 
pericarditis.  The  operation  is  performed  by  making  an  incision  into  the  left  flank 
of  the  standing  animal  (see  page  255).  The  hand  is  then  introduced  through  tho 
operation  wound  and  guided  towards  the  opening  between  rumen  and  reticulum, 
situated  to  the  right  and  below.  If  the  foreign  bo<ly  is  found  it  is  extracted. 
Obich  was  successful  in  four  out  of  thirteen  cases  and  Meyer  caused  in  one  case 
the  disappearance  of  the  pericardial  symptoms  which  were  already  developing. 

Schoberl's  method  of  removing  a  foreign  body  which  had  pene- 
trated into  the  gastric  wall  by  massage,  consists  in  placing  the  animal 
on  its  back.  The  operator  then  stands  next  to  the  animal  on  a  chair 
and  with  one  foot  placed  upon  the  ensiform  cartilage  he  pushes  upon 
it;  six  to  ten  times  is  usually  sufficient.  It  is  claimed  that  in  only 
two  out  of  sixty  animals  so  treated  did  the  foreign  body  fail  to  slip 
into  the  reticulum.     Considering  the  fact  that  a  sudden  increase  of 
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intra-abdominal  pressure  may  favor  the  penetration  of  the  foreign 
body  into  one  of  the  neighboring  organs,  the  procedure  of  Sehoberl 
appears  to  be  not  without  danger  in  many  cases,  in  spite  of  the  fact 
that  Sehoberl  and  also  Estor  claim  to  have  had  such  good  success.  The 
numerous  reported  recoveries  admit  of  the  probability  that  the  procedure 
has  also  been  employed  in  many  cases  which  were  not  traumatic  gastritis. 

Prophylaxis.  The  number  of  cases  of  gastric  disturbances 
due  to  foreign  bodies  may  be  considerably  diminished  by  proper 
instruction  of  owners  and  attendants  of  animals.  Harms 
recommends  the  construction  of  a  sink-hole  at  the  end  of  the 
crib  for  the  reception  of  foreign  bodies.  Rust  recommends  for 
neighborhoods  where  hay  frequently  contains  iron  foreign 
bodies  that  the  chaff  cutter  should  be  supplied  writh  a  magnet 
which  removes  iron  particles.  The  swallowing  of  hair  and  wool 
may  be  prevented  by  curing  the  habit  of  greedy  licking  or 
the  itching  skin  affections,  by  constant  supervision  of  the  ani- 
mals, and  by  separating  the  lambs  from  the  ewes. 
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S.  B.,  1886,  108.— Eber,  S.  B.,  1896,  28,  30;  Z.  f.  Tm.,  1906,  X,  321.— Estor,  D.  t.  W., 
1901,  313.— Glage,  B.  t.  W.,  1908,  32.— Ouhrauer,  Z.  f.  Vk.,  1908,  67.— Holterbach, 
B.  t.  W.,  1906,  679;  B.  Mt.,  1905,  45,  178.— Imminger,  B.  t.  W.,  1902,  649.— 
Johne,  S.  B.,  1878,  65.— Koppitz,  T.  Z.,  1906,  537.— Krichels,  Pr.  Mt.,  1877-78,  60.— 
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Other  Inflammatory  Diseases  of  the  Fore-stomachs.  (Ruminitis 
Reticulitis,  Omasitis.)  Aside  from  traumatic  gastritis,  primary  in- 
flammation of  the  fore-stomaehs  is  very  rare  as,  for  instance,  after  the 
ingestion  of  hot  licjuids  (distillers  mash),  irritating  plants  or  caustic 
drugs,  also  under  the  influence  of  an  external  traumatic  injury  acting 
upon  the  fore-stomachs.  Dieckerhoff  saw  in  three  head  of  cattle  a 
diphtheritic  inflammation  of  the  fore-stomachs  and  of  the  esophagus; 
since  the  diphtheritic  foci  looked  very  similar  to  trichophyton  infection 
in  cattle,  the  observer  considered  it  possible  that  the  affected  animals 
might  have  ingested  the  mould  by  licking  animals  affected  with  this 
skin  disease.  In  rare  eases  diphtheritic  necrotic  masses  of  roundish 
outlines  are  found  in  the  rumen,  in  the  reticulum  or  the  omasum,  also 
possibly  in  the  abomasum,  which  have  a  diameter  of  1  to  7  cm.  After 
the  shedding  of  the  dead  parts,  the  individual  leaves  of  the  manyplies 
have  a  fenestrated  appearance  or  their  margins  become  irregular  in 
outline.  The  crusts  have  been  seen  up  to  2  cm.  thick,  dry,  fissured  and 
dark  gray ;  they  sometimes  possess  a  central  area  of  softening.  Complete 
healing  may  occur  in  these  cases  with  the  formation  of  radiating 
cicatrices  in  the  rumen  and  with  permanent  fenestration  of  the  leaves 
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of  the  omasum.  The  cause  of  these  necrotic  processes  is  probably  a 
superficial  invasion  by  the  bacillus  necrophorus. 

The  inflammation  of  the  fore-stomacFis  is  usually  a  secondary  affec- 
tion, appearing  during  the  course  of  certain  infectious  diseases  (foot- 
and-mouth  disease,  rinderpest,  malignant  catarrhal  fever,  sheep  pox) ; 
also  after  gastric  atony  (see  page  265)  or  overfilling  of  the  rumen 
(see  page  249).  Tuberculous  ulcers  in  the  omasum  have  been  described 
by  Johne  and  Weiser. 

The  symptoms  of  inflammation  of  the  fore-stomachs  are  very  similar 
to  those  of  gastric  atony,  but  with  that  difference  that  repeated  vomiting 
occurs;  there  is  a  diffuse  tenderness  of  the  fore-stomachs,  and  from 
the  start  a  moderate  fever.  The  rumen  does  not  feel  hard  as  in  cases 
of  atony.  Appetite  and  rumination  are  suppressed  partially,  or  often 
entirely,  while  thirst  is  increased.  If  there  is  a  concomitant  inflamma- 
tion of  the  esophagus  there  is  difficulty  in  deglutition. 

In  the  majority  of  cases  the  animals  recover  within  eight  to  ten 
days.  But  if  the  inflammation  has  penetrated  more  deeply,  there  is 
diarrhea ;  the  pulse-beat  rises  to  from  80  to  100  and  the  animals  succumb 
after  two  to  three  weeks  from  exhaustion  or  peritonitis. 

The  treatment  is  similar  to  that  in  atony  of  the  fore-stomachs 
(see  page  273)  ;  it  is  however  not  very  promising  in  inflammations 
which  penetrate  more  deeply  or  in  those  of  the  diphtheritic  type. 
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Bern,  1909  (Lit.).— Johne  and  Weiser,  8.  B.,  1834,  38.— Ouillard,  W.  f.  Tk.,  1908, 
112.  (Rev.).— IJliHch,  8.  B.  1881,  62. 


3.  Acnte  Catarrh  of  the  Stomach.   Catarrhus  ventriculi  acutus. 

{Gastricismus,  Gastrosis,  Status  gastricus,  Dyspepsia  acuta, 

Feb r is  gastrica.) 

Etiology.  Acute  catarrh  of  the  stomach,  including  catarrh 
of  the  abomasum  in  ruminants,  occurs  either  as  a  primary  affec- 
tion per  se  or  as  a  secondary  complication  due  to  other  organic 
diseases  or  as  part  of  the  picture  in  the  course  of  general 
diseases. 

The  most  common  cause  of  primary  catarrh  of  the  stomach 
lies  without  doubt  in  errors  of  diet,  if  an  otherwise  unimpeach- 
able food  material  gets  into  the  stomach  without  the  proper 
preparation,  in  improper  quantities  or  at  irregular  intervals. 
Starved  animals  go  greedily  for  feed  and  try  to  satisfy  their 
hunger  rapidly;  they  do  not  masticate  properly  and  do  not 
mix  the  food  sufficiently  with  saliva,  hence  the  feed  enters  the 
stomach  insufficiently  broken  up,  in  coarse  masses  and  half  dry. 
This  irritates  the  gastric  mucosa  mechanically  and  the  digestion 
of  the  food  is  insufficient.  For  these  reasons  dogs  and  swine 
are  more  often  affected  than  horses ;  gastric  catarrh  is  particu- 
larly common  in  animals  which  are  fed  only  once  a  day.  In 
cattle,  however,  the  excessive  ingestion  of  water,  especially  in 
sommer,  may  cause  catarrh  of  the  abomasum. 
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Irregularity  in  feeding  1ms  likewise  a  detrimental  effect, 
not  only  because  the  animals  feed  too  greedily  after  starvation, 
but  also  because  a  stomach  used  to  periodical  function  will 
easily  become  disturbed  in  the  secretion  of  the  gastric  juice, 
if  food  is  not  forthcoming  regidarly.  For  this  reason  livery 
stable  horses,  which  catmot  always  be  fed  regnlarly,  suffer 
frequently  from  the  disease. 

Disturbances  in  mastication  may  indirectly  cause  gastric 
catarrh;  this  occurs  in  tenderness  of  the  gums  during  tlie 
cliange  of  the  teeth,  in  anomalies  of  the  teeth,  such  as  are  seen 
frequently  in  horses,  in  wolf-teeth,  in  the  different  t}^:)es  of 
stomatitis  with  a  yirofuse  secretion  of  a  stibsequeutl}'  decom- 
posing saliva.  All  these  factors  may  he  detrinnmtal  to  the 
gastric  mucosa.  Disturlianees  of  nnnination  exert  a  harmful 
influence  upon  the  function  of  the  aboniasum  in  ruminants. 

Overloading  of  the  stomach  with  large  quantities  of  food 
wducli  is  otherwise  uuol)jectionable  occurs  preferaldy  in 
carnivora  and  hogs,  because  these  animals  are  often  too  greedy 
in  the  ingestion  of  food.  But  horses  likewise  suffer  from  this 
disease  if,  after  ratlier  poor  dry  feed,  they  immediately  receive 
larger  amounts  of  palatable  fresh  feed,  or  if  they  can  pasture 
at  random  in  luxuriant  clover  or  alfalfa  fields,  or  if  horses 
which  have  gotten  loose  in  their  barn  can  get  into  the  feed 
supplies  and  can  there  eat  as  mucli  as  they  want.  In  such  eases 
the  feed  mash  ferments  and  the  gastric  nnieosa  is  irritated  b}" 
butyric,  lactic  and  acetic  acid.  In  ruminants  catarrh  of  the 
aljomasum  occurs  througli  the  same  irritation.  Starving  for  long 
periods  likewise  leads  to  catarrh,  Andral  and  Gavaret  have 
found  catarrhal  changes  upon  postmortem  examination  of 
starved  dogs. 

Improper  condition  of  the  feed  may  also  lead  to  catarrh 
of  the  stomach,  as,  for  instance,  the  ingestion  of  too  cold  or 
too  hot  food,  such  as  hot  distillers'  mash,  frozen  potatoes  or 
beets,  frosted  grass,  ice  cohl  water.  Hot  medicinal  administra- 
tions may  have  a  similar  effect. 

Spoiled  feed  is  still  more  harmful,  especially  if  given 
exclusively  or  mixed  with  comparatively  little  good  feed. 
Spoiled  feeds  are  mouldy,  sloppy,  marshdmy,  mouldy  cereals, 
moist  decaying  strawy  intensely  fermenting  green  feed,  rotten 
potatoes  and  beets,  decomposed  rancid  milk,  fermentinic  old 
garbage,  etc,  and  dirty  foul  stagnant  water, 

A  catarrh  of  tlie  stomach  wiiich  is  more  or  less  severe 
may  also  be  brongtit  about  if  the  feed  contains  acrid  and 
irritating  plants  or  food  stuffs  winch  are  strongly  seasoned  or 
mixed  with  fragments  of  bone.  Acrid  and  cauterizing  drugs 
have  a  similar  effect  if  given  in  a  large  single  dose  or  if  ad- 
ministered repeatedly  in  smaller  doses,  for  instance,  the  drastic 
laxatives,  tartar  emetic,  calomel,  arsenic,  acids  and  alkalies,  etc. 

Food  of  improper  composition  often  leads  to  catarrh  of 
the  stomach  in  cattle,  for  instance,  overfeed'mg  with  distillers* 
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mashy  germinated  malt,  beets  aud  bran,  potatoes,  household 
garbage,  factory  remnants,  leaves,  bulbs.  Exclusive  feeding  on 
straw  likewise  is  often  followed  by  gastric  catarrh.  Similar 
errors  of  diet  in  horses  are  more  rarely  observed,  but  they 
occur  if  these  animals  are  fed  with  corn,  rye,  bran,  crushed 
grain,  and  leguminosae,  without  giving  them  time  to  adapt  them- 
selves to  such  food  stuffs.  Very  young  oats  and  insufficiently 
dried  hay  are  usually  also  detrimental.  Hogs  suffer  particu- 
larly if  fed  too  much  kitchen  garbage.  Foreign  bodies  in  the 
feed  are  rarely  of  importance. 

One  must  look  for  an  infection  if  the  gastric  catarrh  ap- 
pears simultaneously  among  several  animals  without  any  ap- 
parent cause  and  with  febrile  symptoms.  This  type  is  most 
commonly  seen  in  horses ;  its  cause,  however  is  not  as  j^et  known. 

Animal  parasites  may  likewise  cause  catarrh  of  the  stomach 
if  present  in  larger  numbers. 

Of  external  factors  over-exertion  may  bring  about  catarrh 
of  the  stomach,  partly  in  consequence  of  congestion  of  the 
peripheral  blood  vessels,  partly  if  by  reflex  irritation  the 
stomach  is  prevented  from  discharging  its  contents. 

The  different  noxious  factors  do  not  always  influence 
animals  in  the  same  way;  they  are  frequently  borne  without 
harm  and  particularly  in  animals  which  are  not  so  well  attended 
and  consequently  more  hardened.  This  individual  variability 
in  resistance  must  be  considered,  and  the  same  method  of  feed- 
ing may  be  harmful  to  some  individual  animals  and  perfectly 
harmless  to  others. 

Secondary  acute  catarrh  of  the  stomach  frequently  ac- 
companies acute  infectious  diseases  and  quite  commonly  con- 
stitutes their  earliest  manifestation.  It  is  also  seen  in  chronic 
exhausting  diseases  such  as  chronic  diseases  of  the  heart,  lung, 
and  liver,  where  venous  congestion  leads  to  catarrh  of  the 
stomach.  Catarrh  of  the  abomasum  is  a  frequent  complication 
of  disease  of  the  fore-stomachs  in  ruminants. 

Anatomical  Changes.  Intense  reddening,  serous  inflltra- 
tion,  loosening  of  the  tissues  of  the  mucosa,  the  presence  of  an 
abundant  tenacious,  glairy,  sometimes  more  or  less  purulent 
mucus  are  the  most  marked  anatomical  changes.  The  mucosa 
is  thrown  into  thick  rugae,  which  show  reddening  on  their  free 
margins,  or  even  more  extensively,  and  also  occasional  small 
hemorrhages  and  superficial  erosions.  These  changes  are  most 
marked  at  the  pylorus  and  even  in  such  animals  where  the 
whole  stomach  is  provided  with  a  glandular  mucosa. 

In  interpreting  the  post-mortem  findings,  one  must  always  remember  that 
certain  changes  which  existed  during  life,  particularly  hyperemia,  may  disappear 
postmortem  and  that  the  gastric  mucosa  always  contains  an  excess  of  blood  during 
digestion. 

Symptoms.  The  most  important  sjTnptom  in  catarrh  of  the 
stomach  in  all  animals  is  a  decrease  of  appetite,  and  often  its 
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entire  suppression.  The  animals  approach  the  feed  offered 
witliout  appetite,  they  eat  little  and  slowly,  soon  stop  or  they 
refnse  the  ingestion  of  food  entirely.  Sometimes  the  animal 
g^reedily  licks  unpalatal>le,  ondigestii>le,  hitter,  repulsive  mate- 
rials,  or  they  accept  only  certain  kinds  of  food.  Frerpiently 
the  appetite  is  changeable;  some  meals  are  taken  in  a  normal 
manner^  then  again  there  is  an  entire  ahsenee  of  appetite. 
Thirst  is  either  diminished,  or  on  the  contrary  increased,  par- 
ticularly if  vomiting  exists;  some  animals  take  only  fresh  cool 
water,  others  again  stale  water  or  water  contaminated  by 
mamire. 

Another  common  symptom  is  dullness  of  the  sensorium. 
The  animals  are  indifferent  to  their  surroundings,  are  feeble, 
apathic,  stand  or  lie  quietly  in  one  place,  do  not  like  to  move 
and  rapidly  tire  at  work. 

The  temperature  is  either  quite  normal,  or  perliaps  there  is 
a  very  insignificant  elevation;  the  surface  heat  is  distributed 
unequally.  Cases  which  set  in  with  high  fever  are  rare,  and 
even  in  these  the  fever  subsides  rapidly  provider!  there  are  no 
coni]>lications. 

The  other  s\iuptoms  vary  more  or  less  according  to  the 
various  species  of  animals. 

In  the  horse  one  frequently  observes  gaping,  the  animals 
lick  iron  and  other  cool  objects  and  nibble  on  the  walls.  (These 
abnormal  desires  are  probably  due  to  abnormal  stimuli  upon 
the  terminal  nerve  fibers  of  the  pneiimogastric  nei^e.)  There 
is  occasionally  belching  or  even  vomiting,  especially  if  the  feed 
had  contained  intensely  irritating  substances;  such  rare  symp- 
toms are  however  commoTdy  seen  more  in  dilatation  or  grave  in- 
flammation of  the  stomach. 

Mucus  and  saliva  collect  abun^lantly  in  the  buccal  cavity 
forming  a  stick>^,  tenacious  deposit  upon  the  mucosa  and  there 
may  even  be  sjmptoms  of  stonuititis  with  furred  tongue  and 
fetid  breatli. 

In  consequence  of  the  diminished  ingestion  of  food,  and  also 
from  reflex  effects,  the  intestinal  movements  are  retarded.  The 
abdomen  becomes  somewhat  extended,  intestinal  sounds  become 
less  frequent,  defecation  is  retarded,  the  feces  often  are  dis- 
charged as  small  dry  l)alls  covered  witli  a  shiny  coating  and 
they  contain  undigested  food  particles.  The  amount  of  urine  is, 
as  a  rule,  diminished. 

Since  catarrh  often  extends  to  the  duodenum  there  is  fre- 
quently an  icteric  discoloration  of  the  mucosae. 

Cattle  appear  markedly  feeble;  they  stand  with  their  backs 
curved,  draw  back  from  the  crib,  the  skin  is  coarse,  the  ears 
are  dropped  and  exceptionally  they  present  the  s\anptoms  of 
dull  abdominal  pain.  Detroye  states  tlmt  in  exceptional  cases 
there  are  signs  of  agitation.  The  muzzle  appears  moist,  but  if 
rubbed  dry  it  takes  a  longer  time  until  it  l>ecomes  again  covered 
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with  drops  of  moisture.  The  conjunctivae  are  usually  reddened 
and  frequently  show  an  icteric  discoloration.  The  pulse  is  ac- 
celeratedy  small,  in  grave  cases  it  cannot  be  felt  at  all.  The 
secretion  of  milk  suddenly  becomes  decreased  to  one  half 
and  becomes  entirely  suppressed  in  tlie  further  course. 

Rumination  is  sluggish,  infrequent,  irregular  or  entirely 
absent.  Disagreeable  fetid  gases  smelling,  according  to  some 
observers,  like  onions  are  expelled  by  belching.  The  region  of 
the  left  flank  appears  either  deeply  depressed  or  somewhat  more 
tense,  but  without  being  bloated ;  however,  there  is  occasionally 
some  bloating  of  the  rumen  in  the  later  course  of  the  disease, 
because  somewhat  more  deeply  penetrating  catarrhs  produce 
atony  of  the  fore-stomachs.  The  motions  of  the  rumen  are  some- 
what less  frequent,  less  energetic,  but  they  are  normal  as  soon 
as  the  rumen  is  full  (Harms).  Under  the  right  costal  arch,  in 
the  region  of  the  abomasum,  there  is  tenderness  on  pressure. 
Defecation  occurs  less  frequently  than  under  normal  conditions ; 
the  feces  are  dry,  dark  in  color,  cylindrical,  and  they  are  alka- 
line in  reaction  (Harms),  sometimes  covered  with  a  crust  and 
containing  coarse,  undigested  parts  of  feed.  If  extensive  intes- 
tinal catarrh  follows  upon  catarrh  of  the  abomasum,  there  exists 
diarrhea. 

In  sheep  and  goats  the  symptoms  are  similar  to  those  in 
cattle.  The  sick  animals  separate  themselves  from  the  herd  and 
stand  with  head  low  or  lie  down. 

In  carnivora  vomiting  is  one  of  the  most  important  symp- 
toms and  it  is  absent  only  in  very  mild  cases.  After  over- 
loading their  stomachs,  these  animals  vomit  the  ingested  feed 
in  large  quantities  mixed  with  saliva ;  after  this  their  condition 
improves  markedly,  and  they  recover  soon.  In  other  cases  vom- 
iting only  occurs  directly  after  the  ingestion  of  food  and  Avater, 
rarely  in(Jependently  of  it;  in  these  cases  the  vomited  matter 
consists  frequently  of  only  tenacious,  glairy  slime,  possibly 
mixed  with  streaks  of  blood ;  if  the  vomiting  occurs  very  fre- 
quently bile  is  also  present  and  the  masses  are  tinged*  with 
green. 

The  tongue  is  coated  and  dry,  the  smell  from  the  mouth 
is  occasionally  repulsive,  thirst  is  increased  as  a  rule,  the 
region  of  the  stomach  under  the  left  costal  arch  or  behind 
the  ensiform  cartilage  is  tender  to  pressure.  Defecation  is 
retarded,  at  first  dry,  later  on  soft  and  fetid;  on  standing  the 
urine  forms  a  deposit  of  urates  (sedimentum  lateritium). 

In  hogs  the  disease  takes  a  course  similar  to  that  in  carniv- 
ora; the  unequal  distribution  of  temperature  over  the  body 
may  be  recognized  by  the  fact  that  the  ears  and  extremities  are 
cool,  the  nose  however  being  warm  to  the  touch.  The  sick  ani- 
mals drop  their  tails  straight  down,  burrow  under  their  straw 
and  drink  much  water. 

In  rabbits  one  observes,  aside  from  the  lack  of  appetite, 
abnormal  desires  like  licking  and  chewing  of  the  walls,  inges- 
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tion  of  wet  straw  or  manure,  oerasioiially  also  vomiting.  The 
abdoiuen  appears  soiuewlmt  bloated  and  is  tender  to  pressure. 
Defeeation  is  retarded,  the  feces  are  dry  and  dark  in  color, 
and  diarrhea  occurs  sometimes  in  tlie  further  course.  Tliere  is 
sometimes  also  an  icteric  discoloration  of  the  conjunctivae 
(Braun)* 

Course  and  Prognosis.  Primary  acute  catarrh  of  tlie  stom- 
ach usually  runs  its  course  in  a  few  days,  at  the  utmost  in  1  to  2 
weeks,  and  ends  in  complete  recovery.  However  it  is  not  advis- 
able to  make  an  absolutely  favorable  proo^iiosis  from  the  start, 
because  catarrh  may  lead  to  gastritis  and  it  may  frequently  he 
followed  l*y  catarrli  of  the  intestines,  which  is  of  considerable 
importance  in  young  and  also  in  very  old  animals*  Moreover 
catarrh  may  become  chronic  and  consequently  more  obstinate. 

The  importance  of  secondary  acute  catarrh  depends  cliiefly 
upon  the  nature  of  tlie  underlying  primary  atTection  and  it  in- 
fluences the  latter  nnfavorably. 

Diagnosis.  Primary  acute  gastric  catarrh  can  easily  be 
recognized  since  the  history  of  the  case  frequentl}^  furnishes 
sufficient  data.  It  is  however  somewliat  difficult  to  decide 
whether  catarrh  is  confined  exclusively  to  the  stomach  or 
whether  it  has  already  extended  to  the  intestines.  The  signs 
which  are  of  signiticance  in  the  differential  diagnosis  will  be 
fully  considered  under  intestinal  catarrli,  but  it  ought  to  be 
pointed  out  here  that  gastric  catarrh  as  a  rule  is  accompanied 
b;^  catarrli  of  the  duodenum,  which  manifests  itself  in  an  icteric 
discoloration  of  the  mucous  membranes.  Abdominal  pain  which 
can  occasionally  be  observed  points  to  a  simultaueouH  catarrh  of 
the  intestines.  Gastric  catarrh  is  frequently  accompanied  by 
a  similar  affection  of  the  intestines  and  in  this  case  tlie  disease 
develops  into  a  gastro-intestinal  catarrh,  and  it  is  then  difficult 
to  analyze  the  observable  symptoms  for  differentiation.  Intes- 
tinal sounds,  the  condition  of  the  feces,  and  the  presence  or 
absence  of  icterus  may  however  furnish  enlightenment. 

In  ruminants  it  is  often  difficult  to  distinguish  gastric 
catarrh  from  atTections  of  the  fore-storaachs^  because  the  latter 
make  it  impossible  to  recognize  whether  the  abomasum  is  intact 
or  not,  and  afTections  of  the  fore-stomachs  may  be  followed  by 
disease  of  tlie  abomasnm.  If  tliere  is  localized  tenderness  uix^n 
pressure  in  tlie  region  of  the  former  and  an  icteric  dis- 
coloration of  the  conjunctiva^,  if  the  left  flank  is  fallen  in  or  at 
least  the  rumen  not  full,  atid  if  further  tlie  movements  of  the 
rumen  are  not  nuirkedly  diminished,  catarrli  of  the  alx>nuisum 
may  be  assumed  to  exist.  Sometimes  a  history  of  errors  in 
diet  will  furnish  valuable  data. 

The  gastritis  is  distinguished  from  simple  catarrh  by  the 
greater  intensity  of  the  atTection  and  its  symptoms,  by  the  greatj 
prostration,  l>y  the  frequent  and  weak  pulse;  tranniatie  gastri 
tis  of  cattle  can  be  recognized  by  a  distinct  tenderness  npinj 
pressure  in  the  neighborhood  of  the  omasum. 
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Treatment.  The  first  object  of  treatment  is  a  proper  con- 
sideration of  the  affected  gastric  mucosa  in  order  to  protect  it 
against  further  injury.  It  is  therefore  advantageous,  particu- 
larly in  overfilling  of  the  stomach,  to  starve  the  animals  for  a 
few  days  or  to  give  them  very  little  of  an  easily  digestible  food. 
Herbivora  may  have  a  little  fresh  green  feed,  bulbous  plants, 
oat  straw,  thin-fluid  salted  meal  or  bran,  or  oat-meal,  barley- 
meal,  linseed-cakes;  hogs  may  be  given  barley-corn  or  sago- 
soup,  oat-meal  with  some  fat  and  salt,  scraped  meat;  valuable 
dogs  may  have  meat-peptone  as  a  broth  in  tablespoonful  doses, 
somatose  (1-3  teaspoonfuls  rubbed  up  with  broth) ;  plasmon 
boiled  and  added  in  tablespoonful  doses  to  soups  or  milk;  robo- 
rat  (2-4  tablespoons  in  feed  or  soup),  tropon  (like  the  former). 
The  ingestion  of  water  must  be  restricted  as  much  as  possible. 
In  ruminants,  however,  abundant  drinking  water  is  frequently 
beneficial;  to  stimulate  thirst  the  animals  may  be  permitted  to 
lick  salt  or  they  may  receive  mealy  mashes  which  are  strongly 
salted. 

In  overloading  of  the  stomach  in  hogs  and  carnivora  the 
use  of  emetics  is  indicated.  The  best  drug  is  hydrochlorate  of 
ai)omorphine  (for  dogs  0.005-0.01  gm. ;  for  cats  0.002-0.005  gm.) 
or  veratrine  (for  hogs  0.003  gm. — injected  subcutaneously.  Less 
advisable  is  the  administration  per  mouth  as  for  instance  root 
of  ipecacuanha  (for  hogs  2-3  gm. ;  for  dogs  0.5-2.0  gm.  or  rliiz. 
veratri  albi  (0.5-2.0  or  0.05-0.2  gm.).  Hogs  may  also  be  treated 
by  a  rectal  injection  of  the  decoctum  veratri  (2.0  to  50).  Fre- 
quently the  introduction  of  warm  water  or  warm  salt  solution 
into  the  stomach  will  cause  vomiting. 

Washing  out  of  the  stomach  (gastric  lavage),  may  easily 
be  practiced  in  carnivora  and  even  in  horses  and  young  pigs 
and  it  is  to  be  recommended  in  over-loading  of  the  stomach. 

In  horses  and  cattle  one  should  attempt  to  empty  the  stom- 
ach contents  into  the  intestines  by  the  administration  of  mild 
laxatives  such  as  salts,  tartar  emetic  with  sulphate  of  sodium 
or  magnesium  (for  horses  3.0  to  100.0  grammes;  for  cattle  4.0- 
6.0  gm.  to  500-800  gm.  in  two  doses).  For  smaller  animals  castor 
oil  is  indicated  (for  calves,  foals,  sheep,  goats  50.0-200  gm. ; 
for  hogs  30-100  gm.,  for  dogs  15.0-60  gm.,  for  cats  5-20  gm.)  or 
calomel  (according  to  Miiller  for  dogs  0.3-0.4  gm. ;  for  cats 
0.1-0.15  gm.).  If  there  is  obstinate  vomiting  dogs  should  have 
cracked  ice,  water  containing  bicarbonate  of  sodium,  or  cham- 
pagne, or  opium  (0.05-0.10  gm.)  or  other  narcotics. 

To  remove  digestive  disturbances,  hydrochloric  acid  is  most 
valuable;  it  is  best  added  to  the  drinlang  water  (for  horses  and 
cattle  10-20  gm.,  sheep,  calves  and  hogs  2-5  gm.,  dogs  0.2-0.5  gm. 
pro  dosi).  Very  serviceable,  particularly  in  horses,  are  artifi- 
cial Carlsbad  salt  and  laxative  salts  in  general  (horses  up  to 
50-80.0  gm.;  cattle  200.0-250.0  gm.  in  mucilaginous  media)  or 
combined  with  bitters  (gentiana,  calamus,  rheum,  etc.).  Smaller 
animals  may  receive  pepsin  (0.1-0.5  gm.)  perhaps  in  combination 


292 


Chronic  Gastric  Catarrh, 


with  iiydrocliloric  acid  (U.l'U.5  gm.  in  water) ;  also  the  various 
bitter  tinctures  (Tr.  rhei  vinosa  et  aqua>osa> — tinct.  geiitiana*, 
tiiict  chiBae  composit.,  tirict.  aniara,  vinum  china?,  viniim  con- 
durango  5-15.0  gm.).  Orexinuni  taiiuicum  may  t»e  ^iven  as  an 
appetizer  for  dogs  id  doses  of  0,1-0*4  gm.  in  broth. 

liiterature.  Bemer,  D.  t  W.,  1894,  140.— BiecJterhoff,  Spez.  Path.,  1892,  II, 
464.— Eber,  Z.  f.  Tm.,  1906,  X,  32L— Enciiberijer  &  ITofmcister,  A.  f.  Tk.,  1S88, 
XIV,  55.— Hamia,  Einderkrkh.,  1890,  56,  65.— Hiibnor,  S.  B.,  1888,  65.— Im mincer, 
W.  f.  Tk,,  1907,  L— Jacob,  W.  f.  Tk.,  1908,  105,  107.-^Uisering,  8.  B.,  18:6, 
78.— Mousau,  Maladies  du  betaO,   1906,  229.--Schlampp,  Ther.   Technik,   1907,   86. 


4,    Chronic  Gastric  Catarrh.    Catarrhus  ventriculi  chronicus. 

[Gastritis  catarrhali^  chroiiictL) 

Etiology.     The  various   detrimental  factors  which  cause 

acute  gastric  catarrh  (see  page  285)  also  play  a  role  in  the  pro- 
duction of  chronic  gastric  eatarrli,  if  tbt*y  act  over  longer  pe- 
riods, or  if  acute  catarrh  recurs  frequently  in  short  intervals.  It 
is  therefore  not  necessary  to  refer  again  to  the  causes  and  it  may 
be  sufficient  to  point  out,  that  the  majority  of  cases  of  chronic 
gastric  catarrh  stand  in  close  causative  connection  to  the  inges- 
tion of  spoiled  feed,  to  mastication  interfered  with  by  diseases 
of  the  mouth  and  teeth,  or  to  excessive  overwork. 

Further  causes  are  foods  wiiieh  produce  a  rehixation  of  the 
gastric  wall  with  subsequent  dilatation,  so  tliat  the  feed  is  mixed 
less  intimately  with  the  gastric  juices,  and  this  again  leads  to 
the  formation  of  fermentation  products  which  irritate  the 
mucosa.  Such  food  stuffs  are  withered  or  frozen  green  feed  or 
bulbous  plants,  very  dry  bran  or  meal,  warm  distillers'  mash 
(alcohol  here  also  is  a  causative  factor  of  catarrlial  eonditions), 
if  these  are  given  with  little  straw  or  hay,  also  geriuiuated 
heads  of  rye. 

The  ingestion  of  sand  with  food  or  water  causes  a  chronic  gastr 
intestinal  eatiirrh  in  horses,  as  is  frerjuently  seen  on  the  Kir^isiau 
pastures  in  Siheria;  the  Kirgisiiins  call  this  disease  **Kuvn-Gata''  (sand- 
disease).  Sand-disease  in  liutfaloes  and  cattle  has  pre™usly  been  men- 
tioned on  page  276  (Mareone,  Muller,  I'rietsch). 

Every  congestion  of  the  portal  system^  no  matter  to  w^hat 
disease  it  may  be  due  (diseases  of  the  liver,  lungs,  heart), 
extends  into  the  gastinc  mucosa.  Chronic  passive  congestion  of 
the  gastric  mucosa  leads  to  a  condition  whieh  is  identical  with 
chronic  catarrh*  (What  Graf  described  as  an  edema  of  the 
abomasum  and  some  of  tbe  cases  reported  by  Harms  as  chronic 
gastro-intestinal  catarrh  of  cattle  were  verj^  proluibly  nothing 
else  hut  an  enteritis  paratiibtvrculosa  or  Johne's  disease.) 

In  horses  chronic  gastric  catarrh  is  sometimes  due  to 
the  swallowing  of  air,  causing  dilatation  and  diminished 
eontractibilitv. 
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Chronic  gastric  catarrh  in  general  may  be  brought  about 
by  all  those  factors  which  may  influence  the  motility  of  the  stom- 
ach unfavorably.  Hence  the  disease  is  common  in  older  animals, 
when  their  gastric  function  has  become  insufficient,  particularly 
if  such  animals  ingest  too  much  food. 

Animal  parasites  are  a  frequent  cause  of  chronic  gastric 
catarrh  (see  gastric  diseases  due  to  worms). 

Anatomical  Changes.  The  mucosa  of  the  stomach,  partic- 
ularly in  the  region  of  the  pylorus,  is  covered  with  a  turbid 
gray,  tenacious  and  firmly  adherent  mucus,  which  is  occasion- 
ally more  like  pus  or  mixed  with  blood.  The  mucosa  itself  is 
more  or  less  thickened,  corrugated  either  uniformly  or  only  in 
spots;  it  is  brownish  red,  especially  at  the  apex  of  the  rugae, 
and  it  is  slate-gray  in  color  in  advanced  cases.  In  a  horse  dead 
from  exhaustion  the  wall  of  the  stomach  was  found  to  be  three 
times  the  normal  thickness;  the  mucosa  of  the  stomach  and  of 
the  duodenum  was  of  a  lardaceous  appearance  (Pr.  Mil.  Vb., 
1907).  More  rarely  the  mucosa  is  pale  and.  thin.  In  conse- 
quence of  unequal  regeneration  of  tissue  the  surface  of  the 
mucosa  becomes  peculiarly  nodular  with  prominent  polypoid 
excrescences,  especially  between  the  openings  of  the  glands 
(gastritis  prolifera  s.  verrucosa  s.  polyposa).  Subsequently  a 
dilatation  of  the  stomach  usually  occurs. 

Symptoms.  In  the  horse  chronic  gastric  catarrh  usually 
manifests  itself  by  a  diminished  appetite.  The  animals  feed 
very  little  or  not  at  all.  This  variability  of  appetite  is  oc- 
casionally accompanied  by  morbid  desires,  causing  the  animals 
to  ingest  alkaline,  bitter  and  also  completely  indigestible  ma- 
terials. 

The  animals  are  dull  and  tire  easily  at  work.  If  the  ca- 
tarrh has  existed  for  some  time,  emaciation  occurs,  partiaularly 
if  the  animals  have  been  overworked  during  this  period.  The 
mucosae  become  pale  or  yellowish,  the  abdomen  becomes  drawn 
in,  the  hair  coat  appears  lusterless  and  rough,  the  skin  non- 
elastic  and  sometimes  affected  with  eczema.  In  some  cases  the 
patients  also  show  signs  of  abdominal  pain. 

The  tongue  appears  coated,  a  tenacious,  sticky,  sweetish- 
smelling  saliva  frequently  collects  in  the  mouth.  Defecation  is 
retarded,  the  manure  is  dry  and  contains  undigested  food  par- 
ticles; occasionally  there  is  also  light  diarrhea.  The  urine  is 
scanty  and  forms  a  considerable  sediment  on  standing. 

Nervous  disturbances  may  occasionally  become  manifest. 
The  dullness  increases  to  such  an  extent  that  it  approaches 
dumb-staggers,  and  there  may  be  disturbances  of  locomotion 
as  in  vertigo  (vertigo  abdominalis). 

In  the  "Kum-Qata"  disease  of  horses  (the  Siberian  sand  disease) 
one  observes  languor,  feebleness,  lack  of  appetite,  increased  thirst,  con- 
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stipation,  polyuria  and  paleness  of  the  mucous  membranes.  Pulse  and 
respiration  are  increjised  and  there  is  some  fever  (38,5-39,5°  C).  In 
the  further  course  constipation  and  diarrhea  alternate,  the  feces  are 
grayish-green  and  very  ill  smelling.  The  emaciation  progresses  rapidly 
and  edematous  infiltration  of  the  suhcutaneous  connective  tissue  setaj 
ill.     The  disease  leads  to  a  fatal  issue  within  three  to  four  weeks. 

In  nimmants  sand  disease  of  the  stomach  often  leads  to 
symptoms  similar  to  those  in  the  horse.  In  other  cases  of  pri- 
mary catarrh  of  the  ahomasnm,  which  is  eom|>arativ(dy  rare,  one 
sees  diminished  appetite,  retarded  masticatiou  and  morliid  de- 
sires. In  conseciiience  of  the  suhseqnent  development  of  a 
chronic  intestinal  catarrh  there  is  occasionally  diarrhea,  alter- 
nating at  variable  intervals  with  constipation;  after  several 
weekSj  liowever,  diarrln^a  is  the  more  prominent  symptom.  The 
secretion  of  milk  becomes  entirely  suppressed,  emaciation  and 
cachexia  become  more  marked  and  tlie  animal  finally  dies  after 
the  disease  has  lasted  several  weeks  or  months* 

Chronic  catarrh  of  carnivora  hardly  presents  any  other 
symptoms  except  variability  of  appetite  and  nutritive  d5sturl> 
ances.  The  region  of  tlie  stoniacli  may  I>e  somewhat  tender  to 
pressure;  vomiting  is  rare  and  usually  occurs  immediately  after 
the  ingestion  of  food.  The  patients  vomit  a  tenacious  mucns 
mixed  with  food  particles. 

Course  and  Prognosis.  The  course  of  chronic  gastric  ca- 
tarrh depen4ls  largely  upon  its  cause.  If  it  has  developed  in 
connection  with  anotlier  chronic  affection  it  is  usually  of  grave 
importance  because  it  camiot  be  easily  cured  and  causes  in 
itself  a  considerable  ill  elTect  upon  the  underlying  condition. 
Even  in  primary  eases  of  chronic  gastric  catarrh  the  prognosis 
is  not  favorable,  because  permanent  tissue  changes  have  usually 
lieen  produced  and  these  cannot  be  made  to  disappear.  The 
prognosis  also  depends  upon  our  ability  to  stop  the  detrimental 
elTects  of  gastric  disturbances  by  the  administration  of  easily 
digestible  food. 

Diagnosis.  The  diagnosis  of  chronic  gastric  catarrh  is  dif- 
ficult since  the  symptoms  are  usually  not  characteristic  and 
since  similar  sjTiiptoms  occur  with  or  without  gastric  catarrh 
in  various  chronic  diseases  {particularly  in  diseases  of  the 
liver),  A  diagnosis  of  gastric  catarrh  may,  therefore,  be  made 
after  tlie  exclusion  of  other  diseases  winch  lead  to  similar  dis- 
turbances of  nutrition.  If  it  is  justifiable  to  assume  the  pres- 
ence of  chronic  gastric  catarrh,  it  is  next  desirable  to  find  out 
whether  the  alTcction  is  primary  or  due  to  other  diseases  of  the 
stomach  {tumor,  ulcer,  animal  parasites). 

Among  the  spnptoms,  the  most  important  are  variability 
of  appetite  ^vitlioiit  any  apparent  external  cause,  a  morbidly 
changed  sense  of  taste,  and  in  carnivora  vomiting  after  the  in- 
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gestion  of  food.    The  diagnosis  may  be  assisted  by  ascertaining 
whether  any  errors  in  diet  have  been  committed. 

Treatment.  The  proper  regulation  of  diet  is  of  much  more 
importance  in  the  treatment  of  chronic  gastric  catarrh  than  the 
administration  of  medicines.  By  properly  selected  food,  given 
in  a  proper  manner,  it  is  indeed  frequently  possible  to  cure  di- 
gestive disturbances  or  at  least  to  keep  the  animals  in  a  fair 
state  of  nutrition,  while  the  administration  of  medicines  alone 
has  very  little  value  and  an  often  repeated  medication  will  fre- 
quently make  the  condition  worse. 

Those  food  stuffs  are  best  which  are  juicy,  soft,  mashy  in 
consistency,  since  they  remain  in  the  stomach  a  comparatively 
short  time  and  are  easily  passed  into  the  intestines.  Her- 
bivora  do  best  with  fresh  green  feed,  soft  hay,  oats,  straw  not 
chopped  too  short  with  some  oats,  bran  or  oat-cuttings,  also 
bulbous  plants;  the  cereals  which  are  more  difficult  to  digest 
are  less  to  be  recommended;  if  they  cannot  be  avoided,  how- 
ever, they  ought  to  be  superficially  roasted  or  their  flour  ought 
to  be  first  macerated  at  body  temperature.  In  some  cases  prep- 
arations containing  diastase,  such  as  diastasolin  or  diafarin 
may  be  administered  with  floury  suspensions.  (According  to 
Schade  a  horse  ought  to  receive  one-half  pound  of  oat-flour 
stirred  with  one  quart  of  cold  water;  this  is  then  poured  into 
two  quarts  of  boiling  w  ater ;  when  the  starchy  emulsion  so  pre- 
pared has  cooled  down  to  55°  C,  13  gm.  diastolin,  previously 
stirred  up  in  a  cupful  of  lukewarm  water,  is  added ;  the  sacchari- 
fication  of  the  starch  is  complete  in  twenty  to  thirty  minutes.  In 
camivora  one  may  advantageously  give  meat  broth  with  the  yolk 
of  eggs,  finely  chopped  and  salted  meat  of  young  animals,  also 
milk-stews,  etc.  All  conditions  which  prevent  proper  mastication 
must  be  looked  after ;  the  improvement  of  the  condition  of  the 
teeth  in  older  horses  frequently  leads  to  long-lasting  improve- 
ment of  digestion. 

Drugs  should  be  administered  only  in  combination 
with  the  proper  food,  and  as  a  measure  to  support  the 
dietetic  regime.  Hydrochloric  acid  does  very  well  in  small 
doses  (for  large  animals  10.0-15.0  gm.,  for  small  ones  0.5-1.0 
gm.)  added  to  the  drinking  water  or  given  very  much  diluted 
(1:250  may  be  given  as  a  draught);  such  doses  may  be  con- 
tinued for  a  considerable  time.  Their  effect  may  be  increased 
by  the  addition  of  pepsin  (5-10  gm.  for  large  or  0.1-1  gm.  for 
small  animals).  The  neutral  salts  are  to  be  recommended;  her- 
bivora  may  have  access  to  rock  salt,  so  that  they  can  lick  it  when 
they  like,  or  the  salt  may  be  powdered  and  added  to  the  feed. 
Artificial  Carlsbad  salt  has  a  good  effect;  it  is  mixed  with  the 
food  for  horses  (30-50.0  gm.)  or  given  in  the  form  of  pills  to 
ruminants  (50-80  gm.)  or  it  may  be  given  for  weeks,  dissolved  in 
water  one-half  to  one  hour  before  ingestion  of  food.  In  order  to 
stimulate  the  secretion  of  the  peptic  glands,  bitters  may  be  added 
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to  the  neutral  salts  (gentiana,  calamus,  rheum).  Harms  recom- 
mended in  chronic  gastric  catarrh  of  cattle  the  continuous  ad- 
ministration of  Carlsbad  salt  in  increasing  doses  daily  from 
50-150  grammes;  the  dose  dissolved  in  a  bucketful  of  water  and 
given  one  hour  before  the  early  morning  feeding. 

If  in  ruminants  the  symptoms  also  point  to  serious  disturb- 
ance in  the  function  of  the  fore-stomachs,  the  treatment  used  in 
atony  of  these  stomachs  appears  indicated  (see  page  273). 

In  carnivora  it  is  advisable  to  add  to  the  regulation  of  the 
diet  the  administration  of  hydrochloric  acid  (5-10  drops  in  250 
cc.  shortly  after  the  ingestion  of  food) ;  also  bitters  (especially 
the  bitter  tinctures  in  teaspoonful  doses,  decoction  of  cortex 
quiniae,  of  Colombo-  or  of  condurango-root) ;  also  neutral  salts, 
preferably  Carlsbad  salt  (one  teaspoonful  daily  in  warm  water 
upon  an  empty  stomach).  If  there  is  much  fermentation,  sali- 
cylic acid  (0.2-0.5  gm.  before  feeding),  resorcin  (0.1-0.2  gm.), 
creosote  (0.1  gm.),  naphthalin  (0.1-0.3  gm.)  in  several  repeated 
doses  may  be  of  advantage. 

Literature.     EUenberger  &  Hofmeister,  A.  f.  Tk.,  1888,  XIV,  55. — Petit,  Ger- 
main &  Breton,  Bull.,  1907,  428.— Wedernikow,  Vet.  Jhb.,  1894,  84. 


5.    Acute  Dilatation  of  the  Stomach.  Dilatatio  ventriculi  acuta. 

(a)    Acute  Dilatation  of  the  Stomach  of  the  Horse. 

{Mageniiberladting,  Mageniiberfullung,  Ueberfuttenings-Kolik 

[German] ;  Colica  crapidosa;  Indigestion  stomacale 

[French].) 

Acute  dilatation  of  the  stomach  of  the  horse  is  either  caused 
by  the  ingestion  of  unusually  large  masses  of  food,  or  by  an 
impediment  to  the  emptying  of  the  stomach.  The  heretofore 
normal  stomach  becomes  dilated,  but  if  the  cause  is  removed  it 
again  assumes  its  normal  volume. 

Occurrence.  This  disease,  known  as  overloading  of  the 
stomach,  overfilling  of  the  stomach  or  overfeeding  colic,  occurs 
particularly  in  horses  which  receive  improper  food  or  are  fed 
at  irregular  intervals,  or  which  are  exposed  to  excessive  exer- 
tion. This  explains  why  the  disease  occurs  so  frequently  in 
large  cities,  where  the  attendance,  the  feeding,  the  working  of 
the  horses  is  improper  in  many  respects.  The  disease  is  rare 
in  horses  kept  as  breeding  animals,  in  those  kept  for  pleasure,  or 
in  farm  animals.  The  affection  also  occurs  among  army 
horses,  especially  during  camping  and  maneuvers,  on  account 
of  the  prevailing  irregularity  in  feeding. 

In  the  clinic  at  Biulapest  acute  dilatation  of  the  stomach  is  seen  annually  in 
11-21%  of  the  horses  sick  with  colic;  this  is  a  percentage  probably  not  markedly 
different  from  that  in  other  large  cities.  The  frequency  of  the  disease  varies  with 
the  season,  j-ince  it  is  twice  as  prevalent  during  the  second  and  third  quarter  as 
during  the  other  quarters  of  the  year.     Most  cases  are  seen  in  July  and  August. 
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Etiology.  Primary  acute  dilatation  of  the  stomach  may  be 
caused  especially  by  the  ingestion  of  unusually  large  amounts 
of  feed  (ten  quarts  or  more  of  oats  or  other  feed).  The  stom- 
ach cannot  keep  in  motion  and  intimately  mix  an  excessively 
large  mass  of  feed  with  the  proper  amount  of  gastric  juice, 
hence  the  feed  remaining  longer  in  the  stomach  swells  and  leads 
to  the  formation  of  large  amounts  of  gas.  The  disease  also  oc- 
casionally appears  after  the  ingestion  of  fresh  hay  or  after- 
math, or  after  pasturing  on  luxuriant  pastures. 

In  the  larger  number  of  the  cases  the  cause  lies,  however, 
not  in  the  ingestion  of  too  large  amounts  of  feed,  but  in  feed  of 
improper  quality ;  we  particularly  must  mention  in  this  respect 
indigestible  com,  corn-ears,  rye,  marshy  hay,  coarse  straw,  feed 
which  swells  easily  (bran,  peas,  beans)  or  easily  form  conglom- 
erations (short-cut  chaff  with  corn  or  barley-meal  or  bran)  or 
food  which  ferments  easily  (young,  withered  clover,  alfalfa, 
molasses,  esparsette,  beets  and  potatoes,  grass  heated  by  fer- 
mentation and  green  feed  in  general,  especially  if  the  animals 
drink  much  water  after  its  ingestion.)  Spoiled  feed  (moist, 
mildewy  oats  or  hay  or  rough  feed,  mash)  may  have  a  similar 
effect.  Improper  food  is  particularly  dangerous  when  the  horse 
has  no  chance  to  become  used  to  it  gradually,  tliat  is,  if  there  is 
a  very  sudden  change  of  feed.  Improper  food  is  the  more  liable 
to  produce  dilatation  of  the  stomach  the  more  of  it  is  ingested. 
The  affection  develops  exceptionally  in  connection  with  the  in- 
gestion of  too  cold  water  (Mouquet). 

Overexertion  or  heavy  work  immediately  after  feeding  also 
plays  an  important  role  in  the  production  of  the  disease.  Even 
proper  and  unobjectionable  feed  may  cause  dilatation  of  the 
stomach  if  the  horse  is  used  for  heavy  work  immediately  after 
feeding.  This  fact,  known  from  actual  observation,  has  been 
explained  by  the  experiments  of  Tangl  and  Scheune  which  show 
that  physical  exercise  prevents  the  emptying  of  the  horse's 
stomach  and  leads  to  a  brisk  excretion  of  water  into  the  stomach. 

Certain  anomalies  of  the  teeth,  which  prevent  the  breaking 
up  of  the  food  stuffs,  without  however  causing  a  diminution  of 
ingestion,  sometimes  also  cause  the  insufficiently  masticated  feed 
to  remain  in  the  stomach  for  a  longer  time  and  to  ferment. 

The  fact  that  some  horses  are  more  predisposed  to  the  af- 
fection than  others  may  be  explained  by  a  variability  in  the 
functional  capacity  of  the  gastric  muscularis. 

Dilatation  of  the  stomach  is  frequently  seen  as  a  secondary 
affection  to  certain  intestinal  diseases.  Obstruction  of  the  small 
intestines  leads  the  more  rapidly  to  dilatation  of  the  stomach 
the  nearer  the  obstruction  is  to  the  stomach.  Not  uncommonly 
dilatation  of  the  stomach  is  secondary  to  displacements,  obsti- 
pation and  bloating  of  the  large  intestine.  The  causes  of  such 
secondary  dilatations  vary.  Antiperistalsis  occurring  on  vari- 
ous occasions  may  force  the  contents  of  the  intestines  towards 
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the  stomach;  a  serious  affection  of  the  intostiiies  also  prevents 
the  evacuation  of  the  j^toniach  by  rellex  irritation ;  besides  every 
somewhat  intense  increase  in  the  size  of  tlie  stomach-like  dicta- 
tion of  the  cohjn  prevents  mecbanically  the  tlow  of  the  gastric 
contents  towards  the  small  intestines,  because  the  pylorus  is 
pressed  a^^ainst  the  stomach  by  the  dilated  and  tense  large  intes* 
tine.  Secondary  gastric  dilatation  occurs  more  easily  the  sooner 
the  causative  affection  sets  in  after  the  ingestion  of  food. 

Pathogenesis.  The  causes  of  acute  dilatation  of  the  stom- 
ach bring  about  swelling  of  the  food  contained  in  the  stomach. 
The  gastric  contents  then  ferment  in  consequence  of  insuflicient 
mixing  or  of  inherent  fernientability  so  that  more  or  less  gas  is 
formed.  The  gastric  mucosa  is  stimulated  to  an  increased  se- 
cretion and  all  of  these  factors  lead  to  a  stretcliing  and  dilata- 
tion of  the  stomach.  Whether  after  ingestion  of  coarse  or  of 
poorly  masticated  food  a  tonic  contraction  of  the  pylorus  occurs 
by  reflex  irritation  has  not  been  proven,  but  neither  has 
its  occurrence  been  exeluded.  The  rapidly  developing  ten- 
sion of  the  gastric  wall  and  the  irritation  of  the  mu- 
cosa by  the  decomposition  products  of  feed  mash  pro- 
duce convulsive  contractions  of  the  gastric  miiscularis; 
these  cause  colicky  pains^  which  are  quite  intense  since 
the  contraetions  are  severe,  recur  frequently  and  last  a 
long  time.  They  are,  however,  not  intensitied  by  a  sudden  in- 
crease of  intraabdominal  pressure  as  in  throwing  dowTi  or  roll- 
ing. The  drier  the  contents  of  tlie  stomach,  the  less  gases  or 
irritating  ilecomposition  products  are  fonned  and  the  less  ener- 
getic are  the  contractions  of  the  stomach;  tliese  muscuhir  con* 
tractions  may  not  appear  at  all  after  the  ingestion  of  cold  water, 
which  acts  as  a  paralyzant  to  the  muscularis.  The  stomach 
pushes  the  diaphragm  forward  proportionately  to  its  size,  mak- 
ing respiration  more  difficult;  bowxn^er,  in  consequence  of  the 
diminution  in  the  intra-thoracic  negative  pressure  and  on  ac- 
count of  the  mechanical  effect  against  the  diastole  of  the  heart, 
this  organ  receives  less  venous  blood,  and  the  Iieart  beat  usually 
becomes  more  rapid.  In  dilatation  of  a  high  degree  the  internal 
tension  can  become  so  great  that  the  wall  of  the  stomach  rap- 
tures. Considerable  losses  of  substance  of  the  gastric  wall 
(caused  by  the  presence  of  gastropliilus  h*irvfe,  gastric  nlcei"s) 
predis|)ose  to  tins  accident.  However,  rupture  is  probably  more 
frequently  due  to  a  sudden  increase  in  the  intraalidominal  pres- 
.sure,  as  it  occurs  in  throwing  dow^i,  in  reckless  rolling  and  vom- 
iting. It  can  also  well  be  iimigined  that  occasionally  rupture 
may  occur  in  consequence  of  violent  contractions  of  tlie  gastric 
muscularis  with  an  intense  increase  of  intragastric  pressure. 

k^  ^^^^^/^ll**  a»i<l  Brocq  Rmasscau  experimentea  on  tho  normal  atomarh  of  d^ad 
mrB^^  ^^!*\  *^^*   ***''  introiluction  of  26  40  liters  of  air  or  of   10-17  liter?  of 

«if>;  f^*'*'^  suflicieiit  to  cause  rupture  of  tlie  gastric  wall;   a  manometer  corniprted 
wiiu  me  pyjorus  showed  a  pressure  of  5  em,  mercury  oulv.     Favet  antl  Gatteod 
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found  an  interior  pressure  of  1/12  atmosphere.  Marek  made  his  experiments  by 
connecting  the  manometer  with  the  pylorus  by  means  of  a  rubber  tube  filled  with 
water  and  he  found  that  the  normal  gastric  wall  of  the  dead  horse  required  an 
.interior  pressure  of  10.  to  13.5  cm.  of  mercury  before  rupture  occurred. 

Anatomical  Changes.  The  stomach  is  dilated  to  a  multiple 
of  its  volume;  after  a  cut  into  the  tense  gastric  wall  large 
amounts  of  gases  escape  often  in  a  forcible  manner.  In  rare 
cases  the  stomach  contains  only  food-mash  and  gases;  usually 
there  is  much  fluid  mixed  with  the  food-mash.  The  mucosa 
shows  evidence  of  an  acute  catarrh,  sometimes  also  hemorrhages. 
In  rupture  of  the  stomach  (ruptura  ventriculi)  one  finds  usually 
gastric  contents,  more  or  less  mixed  vdth  blood,  in  the  anterior 
portion  of  the  abdominal  cavity  or  between  the  fold  of  the  omen- 
tum majus ;  the  peritoneum  shows  the  signs  of  an  acute  inflam- 
mation. Rupture  occurs  always  in  the  region  of  the  large  curva- 
ture (in  the  experiments  of  the  authors,  mentioned  above,  the 
rupture  was  likewise  in  the  same  region) ;  the  margins  of  the 
tear  are  swollen,  ragged,  covered  with  blood  coagula,  the  open- 
ing is  largest  in  the  peritoneal  coat,  smaller  in  the  retracted 
muscularis,  smallest  in  the  mucosa.  Sometimes  the  peritoneal 
covering  of  the  stomach  alone  ruptures,  while  the  two  other 
strata  of  the  wall  remain  intact.  In  other  cases  muscle  fibers 
in  the  neighborhood  of  the  cardiac  end  are  pushed  apart  so  that 
the  mucosa  here  rests  directly  upon  the  peritoneum. 

The  lungs  are  in  a  condition  of  passive  congestion;  some- 
times there  is  a  tear  into  the  diaphragm  with  a  protrusion  of 
parts  of  the  intestines  or  liver  into  the  thoracic  cavity. 

Sjrmptoms.  The  symptoms  of  primary  acute  dilatation  of 
the  stomach  usually  occur  within  four,  exceptionally  only  seven 
hours,  after  ingestion  of  feed.  The  patients  draw  back  from 
the  crib,  lie  back  in  their  halter,  and  are  listless.  Very  soon  the 
symptoms  of  colic  appear;  these  are  severe  and  protracted  or 
they  may  be  interrupted  by  short,  painless  intervals.  Some- 
times such  intervals  are  entirely  absent.  The  animals  throw 
themselves  recklessly,  roll  persistently  and  often  sit  down  on 
their  haunches  in  dog-position.  However,  occasionally  the  col- 
icky symptoms  are  only  mild ;  they  are  entirely  absent  in  dila- 
tation of  the  stomach  due  to  the  ingestion  of  cold  water  (Mou- 
quet).  In  such  cases  the  authors  have,  however,  always  found 
on  post-mortem  examination  an  inflammation  of  the  gastric  mu- 
cosa. The  claim  of  Forssell  that  violent  sjTuptoms  of  pain  are 
absent  in  uncomplicated  dilatation  of  the  stomach  is  disproved 
by  general  experience. 

The  exhaled  air  frequently  has  a  peculiar  sour  smell. 
Belching  occurs  in  the  majority  of  cases,  sometimes  also  gag- 
ging and  vomiting,  with  the  expulsion  of  a  sour-smelling  fluid 
mixed  with  particles  of  food  from  the  anterior  nares  and  also 
sometimes  from  the  mouth.  One  can  also  observe  undulatory 
motions  towards  the  head  along  the  jugular  groove.  Pressure 
upon  the  left  jugular  groove  often  excites  belching. 
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The  stomach  catheter  often  meets  no  opposition  in  introduc- 
tion, because  the  esophageal  muscles  are  relaxed.  The  stomach 
tube  removes  abundant  sour-smelling,  sometimes  fetid  gases 
and  frequently  also  a  rust-brown  fluid  escapes  in  a  strong 
stream,  particularly  after  lowering  the  head. 

The  circimiference  of  the  abdomen  is  only  rarely  increased, 
and  even  then  only  moderately ;  percussion  over  the  abdomen  is 
normal.  The  intestinal  sounds  can  be  heard  less  frequently,  be- 
cause no  food  mash  gets  from  the  stomach  into  the  intestines 
as  long  as  the  affection  lasts;  in  severe  cases  the  intestinal 
sounds  are  suppressed  entirely.  Cases  complicated  by  catarrh 
of  the  intestines  or  moderate  intestinal  meteorism  are  char- 
acterized by  more  intense  intestinal  sounds.  Abdominal  pain 
causes  tenesmus  and  attempts  at  defecation  by  reflex  irritation. 
However,  since  peristalsis  is  insufficient  the  animals  have  a 
fairly  normal  defecation  only  in  the  beginning  of  the  disease, 
later  on  they  succeed  only  occasionally  in  their  attempts  at 
defecation,  or  constipation  becomes  complete.  Exploration  per 
rectum  usually  reveals  a  moderate,  exceptionally  also  an  ex- 
cessive degree  of  bloating  of  the  small  intestines,  especially  of 
the  duodenum  (this  part  is  palpable  immediately  behind  the  an- 
terior root  of  the  mesentery,  where  the  duodenum  turns  over  to 
the  left  side).  The  spleen  is  frequently  pushed  back,  so  that  its 
posterior  border  is  displaced  towards  the  region  of  the  external 
angle  of  the  os  ileum.  However,  it  is  a  mistake  to  attribute  a 
great  diagnostic  importance  to  this  change  of  i>osition  of  the 
spleen,  as  is  done  by  Forssell.  For  unknown  reasons  the 
base  of  the  spleen  may  become  displaced  towards  the  vertical 
plane  of  the  external  angle  of  the  os  ileum  in  health,  even  in 
horses  which  have  been  starved  for  days.  In  small  horses  one 
can  feel  the  blind  sac  of  the  dilated  stomach  in  front  of  the  left 
kidney  and  the  base  of  the  spleen  either  as  a  tense  elastic  or  as 
a  more  or  less  firm  rounded  globular  body  which  moves  syn- 
chronously with  the  respiratory  movements  of  the  diaphragm. 

The  respiration  becomes  forced  after  a  short  time,  a  sjTnp- 
tom  which  is  markedly  in  contrast  to  the  almost  normal  circum- 
ference of  the  abdomen.  The  pulse  rapidly  l)ecomes  accelerated 
so  that  after  a  few  hours  the  number  of  pulse  beats  is  over  sixty 
per  minute ;  at  the  same  time  its  strength  becomes  diminished ; 
exceptionally  the  pulse  is  not  more  frequent  than  normally,  but 
it  is  always  weaker.  One  generally  sees  an  increased  fill- 
ing of  the  smaller,  occasionally  also  of  the  larger  veins,  together 
with  cooling  of  the  peripheral  surfaces  of  the  body,  cyanosis  and 
perspiration.  The  temperature  usually  remains  below  39°  C; 
but  in  cases  complicated  with  inflannnation  of  the  stomach  high 
fever  prevails.  E.  Bauer  demonstrated  an  increase  of  indican 
in  the  urine  in  primary  dilatation  of  the  stomach. 

Although  the  clinical  picture  of  secondary  dilatation  of  the 
stomach  is  usually  more  or  less  clouded  by  the  s>Tnptoms  of  the 
underlying  primary  disease,  a  diagnosis  may  possibly  be  made 
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on  the  basis  of  belching,  gagging  and  vomiting  and  with  the  aid 
of  an  exploration  by  means  of  the  catheter.  The  stomach  tube 
should,  therefore,  be  introduced  in  all  doubtful  cases. 

Course  and  Prognosis.  The  symptoms  usually  subside  in 
mild  cases  within  a  few  hours  and  disappear  completely  after  a 
few  more  hours ;  the  symptoms  of  acute  catarrh  of  the  stomach, 
however,  not  infrequently  persist  for  a  few  days,  and  an  accel- 
erated and  weak  pulse  may  be  observable  for  one  or  two  days. 
In  some  cases  immediately  after  the  animals  appear  to  have  re- 
covered, the  symptoms  of  acute  gastric  inflammation  appears, 
and  they  die  from  it.  Pulmonary  gangrene  develops  not  un- 
commonly within  a  few  days,  and  is  due  to  aspiration  after 
belching  or  vomiting. 

In  grave  cases  (after  the  observations  of  the  authors  in  15 
to  33%),  the  symptoms  of  gastric  dilatation  increase  in  intensity 
and  the  patients  die  with  manifestations  of  great  restlessness  or 
after  they  have  already  quieted  dowTi  somewhat.  If  the  pa- 
tients are  treated  early  with  the  stomach  sound  they  can  usually 
be  saved.  Among  the  causes  of  death  may  also  be  enumerated 
suffocation,  rupture  of  the  stomach,  rarely  rupture  of  the  dia- 
phragm. The  muscularis  of  the  excessively  dilated  stomach 
may  lose  its  contractility  entirely,  so  that  the  pains  cease  al- 
most completely;  but  the  forced  respiration,  the  very  weak  pulse 
and  the  anxious  expression  announce  the  impending  suffocation. 

After  complete  rupture  of  the  stomach  the  colicky  pains  sud- 
denly cease,  but  the  general  condition  rapidly  becomes  worse. 
The  animal  becomes  prostrated,  shows  extensive  muscular 
tremors,  staggers  and  is  bathed  in  perspiration;  in  spite  of 
quieting  down  it  does  not  ingest  food  (in  two  cases  of  Sequens 
the  appetite  for  food  and  thirst  was  retained  in  spite  of  rup- 
ture) ;  the  eyes  become  staring,  the  pulse  beat  rises  above  100; 
but  it  cannot  be  felt.  Tenderness  of  the  abdominal  wall  can 
hardly  be  demonstrated.  If  an  exploratory  puncture  is  made  in 
the  lower  part  of  the  abdomen,  one  can  usually  obtain  a  sour  or 
neutral  fluid  which  is  hemorrhagic  and  mixed  with  particles  of 
feed,  particularly  grains  (Fig.  35).  Rectal  exploration  meets 
no  resistance  in  the  upper  portions  of  the  abdominal  cavity,  be- 
cause in  this  part  the  gases  are  collected  which  have  escaped 
from  the  stomach.  In  cases  which  do  not  take  a  too  rapid 
course,  one  can  feel  particles  of  food  on  the  peritoneum,  which 
is  rough  and  tender.  (Roughness  of  the  peritoneum  in  itself 
alone  is  no  proof  of  rupture  of  the  stomach  or  peritoneum,  be- 
cause it  occurs  in  peritonitis  due  to  other  causes.)  The  tem- 
perature sometimes  goes  below  normal  at  the  start,  but  rises 
later  if  the  animals  remain  alive  for  any  length  of  time. 

Death  after  rupture  may  occur  within  a  few  quarters  of  an 
hour,  more  rarely  only  after  several  hours.  If  the  gastric  con- 
tents get  between  the  leaves  of  the  mesentery  only,  the  animal 
may  live  for  several  days,  and  then  the  symptoms  of  acute  peri- 
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tonitis  can  be  observed  distinctly.  Fiobii^er  saw  additioiial 
symptoms  of  emphyseii*;!  of  the  skin  dne  to  a  tear  into  the  parie- 
tal layer  of  the  peritoneum.  ^M 

Pe«UB  elainis  that  niptyre  of  the  Btotnacb  i«  annoiinee"!   I  y  a  iiociiliar  sTiar^^ 
Beijrhini?    with    siibHoqiitnit    voitiitin^    am!    the    expuli<ioii    of    the    gastric    eonteiits 
through   the   nos^e,      (It   is   prol>atile    that   mferenee   is  here   nm<le   to   the    peculiar 
BijiiL^akiDfj  sf>i3ij<l   not  iTifrcHiut?ntly  heard   in  horses  tliirin^  a  convulsive  contraction 
of  the  aluloniiiml  walls  iu   vomiting;    but   rupture,   of   the   storiiat^h   does  not   nece*-^^ 
sarily  follow  the  former  )  ^M 

Rupture  of  the  diaphragm  is  announced  by  the  sjTiiptoms  of 
collapse  and  increased  diffienlty  of  res]>iration,  also  l>y  a  tym- 
panitic or  metallic  sound  on  percussion,  which  changes  from 


Fig.  35,  ^Vrfimmf  of  the  intra'abdomiKfjl  fluid  in  rupture  of  the  9tomacK  fl» 
larj,^e,  c,  anmll  grfiniiles  of  starch  of  cureids  and  leguminoc^as  6.  stiirch  granules  of 
oats;  d.  sarcinas;  e.  white,  f.  rutl,  blood  corpuscles,  the  si^e  of  which  varies  very 
much  according  to  the  concentration  of  the  gastric  contents;  ff.  plant  fibers;  h.  bacilli j 
i,  cocci. 


time  to  time,  but  is  usually  found  over  the  left  side  of  the  thorax; 
or,  on  the  contrary,  by  a  circumscribed  dullness  behind  the  car 
diac  re^on.  Exceptionally  the  diaphra^i^u  is  pushed  forwari' 
by  the  much  dilated  stomach;  the  latter  together  with  the  dia- 
phragm then  comes  in  contact  with  the  thoraeie  wall  and  a  t>TU 
panitic  sound  is  heard  behind  the  cardiac  region  in  spite  of  the 
fact  tliat  there  is  no  nipture  of  the  diaphragm.  Death  gener- 
ally follows  soon,  but  there  are  exceptional  cases  j  the  animal  re- 
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mains  alive,  a  (Uaiilira^nnatic  lieniia  forms  and  later  on  this 
^ives  rise  to  recurrent  attacks  of  tlisease. 

Biagnosis*  Tlie  most  important  signs  for  the  recognition 
of  aente  clihitation  of  the  stomach  are  the  ai>pearanee  of  colicky 
s}iai>toins  after  tiie  in^'cstion  of  large  nms.scH  of  improper  food 
or  after  the  horse  has  done  work  directly  after  feeding,  severe 
and  persisting  colicky  pains  not  accompanied  by  any  marked 
bloating,  enrly  aj*pearanee  of  a  weak  pulse  and  of  difficult  respi- 
ration, nioderate  hhiatiug  of  the  sniall  intestines,  helching,  gag- 
ging and  vomiting  and  finaliy  the  result  of  tlie  examination  with 
the  stomach  tube.  Belching,  gagging  and  vomiting  or  the  evac^ 
nation  of  masses  of  gases  and  fluid  through  the  stoiriacli  tnbi*  are 
also  observed  in  secondary  dilatation  of  tlie  stomach;  on  the 
other  hand,  belching,  gagging  or  vomiting  may  be  absent  in 
primary  or  secondary  dilatation  of  the  stomach.  It  appears 
always  advisa])le  to  examine  the  abdominal  organs  by  a  rectal 
exploration,  because  other  affections,  accompanied  by  alidominal 
pains,  and  similar  sjinptoms,  may  appear  shortly  after  the  in- 
gestion of  food.  For  differential  diagnosis  are  particularly  to  be 
considered  displacements  of  the  intestines  (twisting,  volvtdus, 
invagination,  internal  strangnhition),  grave  forms  of  throm- 
bosis and  embolism  and  other  possible  canses  of  colicky  affec- 
tions. 

Treatment.  The  main  object  of  treatment  is  the  evacua- 
tion of  the  contents  of  the  stomaclk  Mild  cases  of  primary  dila- 
tation of  the  stomach  may  be  treated  by  laxatives,  especially 
aloes  (25.0-35.0  gin.)  alone  or  with  neutral  salts  {100-150  gm.)  or 
rhenm  (20-25.0  gm.),  or  salts  alone  in  large  doses  (sulphate  of 
sodium,  sulphate  of  magnesimn)  < 200-300  gni.).  These  are  best 
given  as  pills  or  electuaries,  anyhow  with  little  w^ater,  Forssell 
recommends  for  the  affection  i2  ^irm.  of  lactic  acid  (70%)  in  a 
pint  of  water,  using  it  with  the  apparatus  of  Goldbech ;  in  dan- 
gerous cases  a  repetition  of  the  dose  may  l>e  indicated  after 
one-half  to  three-quarters  of  an  hour.  Forssell  claims  that  the 
administration  of  lactic  acid  imparts  to  the  gastric  contents  tliat 
degree  of  acidity  which  will  favor  its  removal  into  tfie  intestines. 
The  experience  of  the  authors,  however,  teaches  that  grave  cases 
of  gastric  dilatation  cannot  be  cured  by  this  treatment  and  that 
evacuation  by  tlie  stomach  tube  becomes  necessary  in  order  to 
avoid  rnpture  of  the  stomach  or  sntTocation.  One  may,  on  the 
other  hanrl,  inject  snbcutaneously  sulphate  of  eserine  (0,08-0.10 
gm.)  or  arecoline  (0.06-0.08  gm.).  These  drugs  have  to  be  used 
very  cautiously,  because  they  may  cause  sudden  death  by  par- 
alysis of  the  myocardium  or  strong  contraction  of  vessels  in  an- 
irnals  sutTering  from  diseases  of  tlie  heart  or  lungs,  or  they  may 
increase  the  contraction  of  the  gastric  rauscularis,  increase  tlie 
pains,  cause  more  reckless  rolling  and  so  increase  the  danger 
of  rupture  of  the  stomacli  if  its  contents  are  not  expelled,  in 
spite  of  their  administration. 
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(Milor'Hle  of  barium  {thoulil  never  be  used  as  in  othi^r  coUeky  affeHious  bf  the 
liorse,  because  occasionally  it  catmes  su^^den  death  or  a  rupture  of  tLe  stomach. 
During^  these  years  when  chloride  of  Imrinm  was  used  extensively  in  the  Budapest 
i'linie  on  horses  with  colicky  affc^ctions^  fatal  results  occurred  in  one  third  of  tbe 
cases,  due  to  rupture  of  the  stomach  intra  vitam.  Hence  this  druj^  ia  used  no 
longer  in  horses  with  colics  im  the  Budapest  Clinic  and  the  mortality  ia  less  than 
it  was  formerly. 

Laxatives  are  of  no  avail  in  grnxe  cases,  and  in  these,  as  in- 
deed in  all  cases    of  cfastric  dilatation,  the  stomach  should  be 


Fig.  36.     Stonuii'h  catheter  for  horses. 

emptied  with  the  aid  of  the  stomach  tuhe  and  should  subse- 
quently l>e  irrigated.  This  is  the  only  rational  treatment  which 
can  be  carried  out  not  only  in  the  clinic,  but  also  in  privat<* 
l>raetiee.  After  the  gases  and  fluids  have  left  the  stomach  and 
after  the  latter  has  lieen  irriofated,  the  animals  at  once  becom<^ 
quiet,  but  the  dilatation  has  been  eomplicated  by  intestinal  ca- 
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'intestinal  meteorisni.  As  a  rule  only  one  evaouatioii 
Ihe  stomaeli  is  necessary,  but  occasionally  the  operation 
X  be  repeated. 


Evacuation  of  tlie  gastric  contents  by  the  stomacli  catheter.  The  latter 
sts  of  a  tube  2.2^3  meter  lonp,  27  mm.  in  *lianu4er  of  onlhiary  ted  nii»ber 
*  the  more  economic^al  *Miirit-*;  its  iiiner  diameter  is  10  mm,  The  tube  is 
il  wirh  a  flexible  rod  (rant^)  of  the  proper  ?<ti"t^Tit^4h  and  the  rot]  is  proviiied 
ft  conical  button  at  its  dif-tal  end.  (Fig.  36.)  This  stomach  catheter  con- 
ted  by  Marek  has  the  advantage 
Monroe's  ordinary  stomach  tube, 
it  is  less  easily  damaged  by  the 
J  and  that  it  will  remain  in  fjood 
tion  for  years  if  protected  ajrainnt 
ction  of  fats ;  however  it  becomes 
r  and  somewhat  thicker  if  m-ed 
ently. 

The  introduction  of  this  catheter  is 
Lde    without    difficulty    in    almost 
hon-e  with  the  proper  a<3Kistance 
east   3   to   4   aj^s^istants  are   neces- 
;    with    the    animal    standing    np, 
ntroduction   is   fretjuently  as  easy 
cattle.     Two  or  if  necoi^ary  Uiore 
ants  draw  the  head  of  the  animal 
and    intro<luce    a   Ba3'er    mouth- 
lam  betweeu  its  molars  or  they  in- 
ce  a  mouth  gag;  wraf>ped   in  cot- 
oakum,    etc.      The    assistant    who 
this  instrument  elevates  the  lower 
m   of   the   head   in   a   manner   to 
it  in  a  line  with  the  nefk.     The 
e  is  now  drawn  lateral!}'  out  of 
lOuth,  the  catheter  end  to  be  in- 
ped    is    made    slippery    with    uU, 
B^elin  or  best  with  glycerine,  ami 
w    carefully^    but    rapidly    iiitjo- 
with  both  hands  alon^r  tlip  luird 
»    into    the    pharynx    and    pushed 
until    the    introiluced   portion    is 
to  the   previously   measured    djs- 
between   the  cardiac   end   of  the 
ch  and  the  incisors.    After  the  in- 
itio n  of  the  catheter  rattlin>r  ^?en' 
occurs,  but  this  is  of  no  siijniii- 

tjf  the  catheter  meets  any  re- 
'     before      getting      into      the 
,  thi»  may  l:>e  overcome  by  with* 
n^    the    iuNt rumen t    feveral    time?^ 
ben    push  in  (J    it    along    a^ain    or 
movinj^  the  rod  and  pouring   12 
I    of    lukewarm    water    into    the 
this    brin^   about   a    relaxation 
e    esophajjeal    wall    and    of    flu* 
^    After   the   rod   has   been    wit  li- 
the  tut^e   should   be   well    intro- 
into   the  stomach,   otherwise   the 
lure  may  not  be  sticccj^sfu!,   (The 
of   the   introdure<l    tube   should 
MS.^J*^^    of  the  height  of  the  ani- 
I  Asrrrtained  by  a  tape  measure.) 

rre  i»  no  evacuation  of  the  stomach  after  removal  of  the  rod,  this  may  bo 
It  about  by  closing  the  outer  end  of  the  tube  during^  inspiration  and  oi>eMin^{ 
in|f  espiration:  in  this  manner,  we  make  use  of  the  suction  produced  by 
egative  intrathoracic  pref^sure.  In  other  cases  the  desired  end  may  1)6 
ed  by  pulling  forward  and  backward  on  the  free  end  of  the  tube  or  by 
ag  24  quarts  of  water  to  run  into  the  tube,  while  the  head  of  the  horse  and 


Fig.  37. 
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the  em]  of  the  tiii>e  projettinjf  out  of  the  mouth  are  held  down  before  the  water 
has  all  run  in,  prodacing  in  this  manner  syphon-actlon  of  the  tube.  Sometimes  a 
partial  removal  and  reintroduetion  of  the  rod  may  be  necessary.  The  bead  of  th© 
horse  must  always  be  lowered  ronsiderably  if  an  unimpeded  evacuation  is  to  l^e 
assured,  (The  amount  of  evacuated  gastric  contents  usually  varies  between  15 
and  30  quarts,) 

Catheterization  of  the  stomach  on  the  animal  in  a  recumbent  posture  is  almost 
never  necessary  and  it  does  not  appear  to  be  practicable^  since  dyspnea  may 
reach  a  high  degree  and  since  the  advantage  of  the  syphon  action  available  on  a 
standing  animal  is  lacking. 

(Catheterization  must  be  performed  with  care,  otherwise  fatal  injuries  to  tb« 
wall  of  the  esophagus  or  to  the  intrathoracic  vessels  may  occur. 

The  authors  cannot  recommend  the  introduction  of  the  stomach  catheter 
through  the  nasal  cavity  as  proposed  liy  Phillips,  because  the  introtluction  through 
the  mouth  is  much  easier  ant!  permits  the  use  of  a  much  thicker  catheter. 

Irrigation  of  the  stomacli  l^ecomes  necessary  in  those  causes,  where  the  gastric 
contents  are  thick-tluid  or  ma^hy,  or  more  or  less  rcil  stained,  or  when  a  firm 
connifetency  prevents  their  evacuation.  Irrigation  of  the  stomach  is  carried  out  in 
such  a  manner  that  the  free  eutl  of  the  tube  is  provided  with  a  funnel  through 
which  2-5  quarts  of  lukewarm  water  are  allowed  to  flow  into  the  stomach  an*!  are 
then  removed  in  a  manner  already  de^c^l>ed;  this  procedure  is  repeated  several 
times,  (In  a  grave  case  of  acute  gastric  dilatation  after  the  ingestion  of  corn 
ears,  such  irrigation  was  performed  5  times  in  7  hours  and  a  total  of  122  quarts 
of  water  was  used,) 

It  is  necessary  in  all  cases  to  keep  the  patients  under  observation  for  several 
hours  after  tlie  evacuation  of  the  stomach,  no  that  tbe  procedure  can  be  repeated 
if  required  by  renewed  symptoms  of  colic  or  by  an  aggravation  of  the  general  con- 
dition. 

The  thcraiieutic  value  of  the  use  of  the  stomach  catheter  is  clearly  shown  by 
statistics.  The  method  has  for  several  years  l>een  ui^ed  in  the  Budapest  Clinic:  of 
85  horses  so  treated  in  1906,  81  (OS.S^f)  recovered^  Behrens  reported  from  the 
Berlin  Clinic  93,7%  recoveries  and  other  observers  reported  fliniiJarly  favorable 
figures. 

irrigation  of  the  stomach  was  practiced  as  early  as  1876  by  Damman  in  an 
experiment  foal,  A  rubber  tube  closed  at  one  end  with  a  conical  plug  and  provided 
with  openings  above  was  introduced.  Grains  of  oats  were  removed  by  this  tube, 
but  not  particles  of  hay,  evidently  beeauf^  the  openings  abuve  the  closed  end  of 
the  tube  were  too  sntall. 

The  great  restlessness  aceompanying  nipture  of  the  stom- 
ach may  be  ameliorated  liy  the  iiijeetion  of  morphine  (0.3-0.5 
gni.)  or  by  the  internal  atiminist ration  of  chloral  hydrate  in  a 
nmcilaginoiis  niedinm  (Joyenx)  or  better  still  as  a  rectal  in- 
jection. The  intraperitoneal  injection  of  25-30  gin,  of  chloral 
hydrate  in  ten  ])art8  of  a  1%  sterile  salt  solntion  (Breton) 
speedily  qniets  the  animal;  this  method  of  treatment,  however, 
appears  dan.srerons.  Rolling  and  throwing  of  the  animals  must 
l>e  prevented  by  proper  surveillance.  Considering  the  fact  that 
movements  hinder  the  transport  of  tbe  gastric  contents  into  the 
intestines,  sneli  movements  are  to  be  prevented* 

After  recovery  the  animals  shonid  be  starved  for  one 
day  and  they  should  then  receive  easily  digestible  food  for  some 
time. 
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ness.  In  carnivora  and  in  rabbits  the  dilated  stomach  can  be 
felt  through  the  abdominal  walls.  Frequently  symptoms  of 
bloating  of  the  intestines  also  supervene.  In  grave  cases  the 
patients  succumb  within  a  few  quarters  of  an  hour  in  conse- 
quence of  rapidly  increasing  dyspnea,  while  in  milder  cases  re- 
covery occurs  slowly  or  the  clinical  picture  changes  into  that  of 
acute  gastric  catarrh. 

The  wheezing  of  fattened  hpgs  is  caused,  according  to  Weisz,  par- 
tially by  an  acute  gastric  dilatation  after  the  ingestion  of  sour  bran. 
A  few  hours  after  feeding;  a  forced  whistling  respiration  in  a  sitting 
posture  is  observed,  the  animals  are  restless,  they  groan  from  time 
to  time  and  succumb  within  a  short  period.     (See  also  page  50.) 

In  cattle  obliteration  of  the  abomasum  leads  to  lack  of  appe- 
tite, also  of  mastication  and  secretion  of  milk,  absence  of  thirst, 
listlessness,  sluggish  movements ;  the  animals  lie  around  and  will 
not  get  up.  Harms  alone  has  observed  frequent  belching  and 
vomiting.  The  left  flank  may  be  sunken  in  deeply  (Harms)  or 
it  may  be  normal  or  bulging  (Koch,  Frasch,  authors*  observa- 
tion), but  it  is  of  normal  consistency.  The  movements  of  the 
rumen  occur  somewhat  less  frequently,  but  they  become  normal 
after  the  administration  of  drugs  which  stimulate  gastric  move- 
ments, without,  however,  producing  a  change  in  the  condition 
of  the  animal.  A  fairly  constant  symptom  is  tenderness  of  the 
region  of  the  abomasum.  Spontaneous  groaning  is  rarely  heard. 
Defecation  is  at  first  normal,  but  becomes  less  frequent  and 
ceases  entirely  on  the  third  day  of  the  disease.  At  this  time 
an  increase  in  the  number  of  pulse  beats  can  be  observed  and 
also  a  moderate  elevation  of  temperature.  The  disease  always 
ends  fatally  unless  the  animals  are  slaughtered  before  natural 
death  occurs. 

Diagnosis.  In  carnivora,  rabbits  and  hogs  the  affection 
can  easily  be  diagnosticated  upon  the  basis  of  the  history  and 
the  clinical  signs,  and  in  dogs  torsion  of  the  stomach  can  be  ex- 
chuloil.  Primary  obstruction  of  the  abomasum  in  cattle  is  sug- 
gested hy  complete  lack  of  appetite  from  the  start,  cessation  of 
rumination  and  of  the  secretion  of  milk,  with  minor  disturb- 
anoos  in  the  functions  of  the  fore-stomachs;  the  impossibility  of 
induencing  the  lack  of  appetite,  rumination  and  defecation  by 
proi)er  drugs;  tenderness  upon  pressure  in  the  region  of  the 
ahoniasum.  The  exclusion  of  acute  affections  of  the  fore-stom- 
achs is,  however,  always  somewhat  difficult. 

Treatment.  The  removal  of  the  gastric  contents  frequently 
may  be  brought  about  by  the  administration  of  emetics  (apo- 
morphia,  veratrine;  see  page  291).  Washing  out  of  the  stom- 
acli  may  become  necessary;  it  is  easy  in  carnivora,  and  the  prin- 
ciples of  the  procedure  are  the  sameas  in  the  horse;  the  stomach 
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tube  which  is  used  must,  of  course,  be  much  thinner.  In  ob- 
struction of  the  abomasum  in  cattle,  treatment  with  laxatives 
(see  page  254)  has  never  been  successful. 

Literature.  Dapch,  T.  Z.,  1907,  517.— Frasch,  D.  t.  W.,  190S,  109.— Ouekel, 
Pr.  Vb.,  1905,  II,  42.— Harms,  Hann,  Jhb.,  1879,  80,  79.— Joest,  8.  B.,  1904,  243.— 
Lindenberg,  Mag.,  1847,  179.— Micucci,  Vet.  Jhb.,  1904,  156.  (Rev.)— Noack,  S. 
B.,  1896,  142.— Weisz,  A.  L.,  1909,  489. 


6.    Chronic  Dilatation  of  the  Stomach.    Dilatatio  ventriculi 

chronica. 

Chronic  dilatation  of  the  stomach  is  an  enlargement  of  the 
stomach  which  persists,  at  least  for  some  time,  eyen  after  the 
removal  of  the  cause  or  after  evacuation  of  the  gastric  contents, 
and  which  may  be  likened  to  chronic  atony  of  the  fore-stomachs 
of  ruminants. 

Etiology.  Persistent  dilatation  of  the  stomach  frequently 
occurs  after  feeding,  for  a  long  time,  non-nutritious  feed,  such 
as  chaff,  coarse  straw,  coarse  leguminosae.  Such  food  is  also 
detrimental  because  the  animals  are  forced  to  ingest  larger 
amounts  in  order  to  satisfy  their  requirements.  Animals  which 
are  excessive  feeders  are  in  particular  danger.  The  gastric 
muscularis  is  too  weak  in  some  individuals  to  propel  a  feed  mash 
of  this  kind,  consequently  the  food  remains  too  long  in  the  stom- 
ach ;  it  becomes  decomposed  and  in  the  course  of  time  causes  a 
chronic  dilatation  of  the  stomach.  Dilatation  of  the  stomach 
on  this  basis  has  been  observed  by  Trinchera  in  2-3%  of  young 
horses,  mostly  three  to  five  years  old,  which  had  been  imported 
from  the  provinces  of  Carinthia,  Salzburg  and  the  Tyrol  to 
Italy,  and  it  has  also  been  obsei'ved  in  horses  from  the  north  of 
France,  from  Croatia  and  Dalmatia.  Sand  and  gravel  swal- 
lowed in  large  amounts  exert  a  similar  effect.  (Dilatation  of 
the  stomach  due  to  an  accumulation  of  sand  combined  with  an 
accumulation  of  sand  in  the  intestines  frequently  occurs,  ac- 
cording to  Wedernikow,  in  the  Steppes  of  Kirgisia  (Siberia) 
and  is  known  as  Gata-disease  (see  page  292). 

Persistent  obstruction  at  the  pylorus  (pyloric  stenosis  due 
to  tumor  formation  or  to  cicatricial  contraction)  or  in  the  small 
intestines  (stenosis,  frequent  obstipation,  intestinal  calculi) 
usually  leads  to  chronic  dilatation  of  the  stomach.  The  cause 
of  this  affection  may  also  be  found  in  atony  of  the  gastric  mus- 
cularis due  to  chronic  catarrh  of  the  stomach,  to  tumors  of  the 
stomach,  to  sclerosis  of  the  muscularis  (Lienaux),  or  to  chronic 
interstitial  hepatitis  of  horses  (socalled  Schweinsberger  dis- 
ease) ;  in  the  last  named  disease  the  ingestion  of  food  which  is 
difficult  of  digestion  plays  an  important  role.  Acute  dilatation 
of  the  stomach,  occurring  a  number  of  times,  may  likewise  be  the 
cause  of  chronic  dilatation  (especially  in  dogs)  and  continued 
swallowing  of  air  may  also  lead  to  this  chronic  affection. 
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Since  the  muscularis  of  the  stomach  becomes  weakened  with 
advancing  age  and  since  mastication  likewise  becomes  deficient, 
chronic  gastric  dilatation  is  frequently  seen  in  older  animals. 

Pathogenesis.  Most  of  the  causes  enumerated  first  pro- 
duce hypertrophy  of  the  gastric  muscularis  which  enables  the 
stomach  to  furnish  the  required  increased  amount  of  wort 
After  the  ingestion  of  food,  particularly  in  horses,  the  stomach 
is  stimulated  to  stronger  even  to  convulsive  contractions,  which 
have  the  object  to  propel  the  gastric  contents  into  the  intestines. 
It  is  possible  that  the  stomach  gets  rid  of  its  contents  in  this 
mann(»r,  though  after  a  considerable  time.  By  and  by  the  mus- 
cular power  decreases,  the  food  remains  longer  in  the  stomach, 
it  ferments  and  the  stomach  becomes  more  and  more  dilated. 
According  to  its  size  the  dilated  stomach  forms  an  impediment 
to  respiration  and  influences  the  blood  circulation  unfavorably, 
especially  when  it  is  filled  with  food  stuffs.  The  disturbances 
are  most  marked  right  after  the  ingestion  of  food  and  they  may 
amount  to  pain.  As  the  dilatation  increases,  the  muscularis  of 
the  stomach  finally  loses  its  contractility  completely  and  the 
gastric  contents  cannot  be  removed  any  more. 

Anatomical  Changes.  The  stomach  is  sometimes  increased 
to  several  times  its  normal  size,  and  in  grave  cases  its  shape 
may  also  be  changed  (the  stomach  of  the  horse  becomes  egg- 
shaped  or  similar  in  shape  to  the  rumen  of  cattle),  its  wall  is 
generally  thickened,  occasionally  also  thinned,  sometimes  as  thin 
as  brown  paper  (Fitzroy-Philipot),  sometimes  also  fairly  tough 
(Lionaux).  The  mucosa  generally  presents  the  signs  of  chronic 
caiarrb.  Sometimes  we  find  as  the  cause  of  a  dilatation  a  tumor 
in  tbo  stoniacb,  in  the  pylorus  or  in  the  intestines. 

In  a  cfiHo  of  Koch,  the  stomach  of  a  horse  weighed  51  kilograms  when  full 
And  ha<l  a  ctd»ic  content  of  84  liters  (the  normal  cubic  contents  being  7  to  15 
Iltorn);  its  hir^joHt  diameter  was  164  cm.  Fitzroy-Philipot  found  a  full  stomach 
of  a  horHt^  wci^ldn^j  71  kg.,  it  weighe<l  10  kg.  (about  20  pounds)  when  empty  and 
liH  longth  (}»otwo(»n  cardia  and  pylorus  was  261  cm.,  the  greatest  thickness  190  cm. 
M^nanx  foun<l  the  larger  curvature  in  an  adult  setter  dog  to  be  50  cm.  long. 
llowoviM',  incr(»usoH  of  this  extreme  degree  are  seen  only  exceptionally. 

Symptoms.  Horses  suffer  in  this  affection  frequently  from 
re|H»al<Ml  attacks  of  colic  (socalled  chronic  or  periodic  colic) 
wbicb  nr(»  iniicb  like  those  seen  in  acute  dilatation  (see  page 
•J!MM.  Sncb  at  lacks  occur  in  stenosis  of  the  pylorus  almost  reg- 
nbirly  towards  ilio  end  of  feeding  or  immediately  after  it;  in 
olbcr  ciiHcs  sborlly  after  the  meal;  they  frequently  last  for  Sev- 
ern I  b(Mirs.  Kncb  attack  mav,  of  course,  become  fatal  in  conse- 
quence of  HiilTocation,  rupture  of  the  stomach,  etc.    In  the  fur- 

bcr  cniirsc  of  Ibe  disease  the  attacks  of  pain  become  less  severe; 

lowcvcr,  llic  gciioral  condition  does  not  improve  and  the  attacks 
\i\h\  IV  Omkcm-  lime;  the  animals  suffer  more  and  more  in  their 
KencrnI  con<lition.    Respiration  is  also  difficult  in  the  periods 
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between  the  attacks,  and  some  animals  may  develop  roaring. 
Finally,  when  the  gastric  muscularis  has  lost  its  contractility, 
no  more  attacks  of  pain  occur,  but  the  patients  soon  succumb  to 
exhaustion,  rupture  of  the  stomach,  suffocation  or  peritonitis. 
In  other  cases,  when  dilatation  is  due  to  catarrh  of  the 
stomach,  or  to  improper  food,  one  sees  from  the  start  the  clinical 
picture  of  catarrh  of  the  stomach  in  combination  with  diflScult 
respiration,  if  the  dilatation  is  at  all  considerable.  In  such 
eases  and  in  those  described  above,  the  dilated  stomach  may  be 
palpable  from  the  rectum.  During  the  slow  development  of  the 
dilatation  the  organism  has  time  to  adapt  itself  to  changed  con- 
ditions, hence  during  rest  the  pulse  does  not  present  a  marked 
deviation  from  the  normal.  However,  rupture  of  the  stomach 
may  occur  at  any  time. 

Trinchera  has  described  a  condition  under  the  name  of  *  *  abdominal 
foundering  of  young  horses,"  which  is  due  to  gastric  dilatation  after 
improper  feeding,  and  which  is  characterized  by  slow  and  hesitating 
inspiration,  followed  by  quick  interrupted  expiration  with  drawing  in 
of  the  flanks  and  bulging  of  the  region  of  the  lower  ribs.  These  dis- 
turbances are  most  marked  during  and  after  the  ingestion  of  food. 
If  proper  feeding  is  instituted  the  disturbances  disappear  after  an 
interval  which  is  longer  than  that  during  which  the  affection  has  per- 
sisted. 

These  observations  of  Trinchera  are  in  accord  with  others  made  in  the 
province  of  Salzburg  and  showing  that  the  permanent  ingestion  of  voluminous 
food  or  the  sojourn  in  poor  pastures  is  followed  by  similar  disturbances  in  respi- 
ration which  however  disappear  on  proper  feeding   (change  of  owner). 

Oppenheim  observed  a  case  of  chronic  dilatation  of  the 
abomasum  in  cattle.  The  animal  vomited  daily  for  weeks,  espe- 
cially at  the  beginning  of  rumination.  In  a  case  described  by 
Koch  the  affection  followed  upon  atony  of  the  fore-stomachs  and 
its  symptoms  were  obscured  by  those  of  the  atonic  condition  of 
the  latter. 

In  dogs  the  sjonptoms  are  those  of  chronic  gastric  catarrh. 
The  filled  stomach  may  be  palpated  in  both  regions  of  the  lower 
ribs ;  if  its  space  is  not  completely  filled  with  masses  of  food,  per- 
cussion shows  a  tympanitic  sound  over  a  space  between  the 
eighth  rib  and  the  umbilicus  (Schindelka) ;  this  sound  becomes 
weaker  or  disappears  after  the  ingestion  of  food ;  sudden  pres- 
sure upon  the  gastric  region  elicits  splashing  sounds. 


Lienaux  observed  dilatation  of  the  stomach  of  a  dog,  which  ap- 
peared simultaneously  with  a  sclerosis  of  the  muscularis.  The  affection 
at  first  came  on  in  periodic  attacks,  it  then  became  permanent  and 
led  to  diarrhea,  which  resisted  every  treatment,  the  feces  contained 
almost  unchanged  food,  particularly  meat.  The  appetite  was  good. 
Behind  the  diaphragm  one  could  feel  a  large  immobile  mass.  The 
absence  of  vomiting  was  believed  to  be  due  to  the  stiffness  of  the 
stomach  wall. 
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Treatment.  If  treatment  is  at  all  desirable,  the  ingestion 
of  easily  digestible,'  or  still  better,  fluid  feed  (see  page  291)  may- 
retard  the  development  of  fatal  symptoms  and  the  general  con- 
dition of  the  animals  may  be  preserved  to  a  certain  degree. 

To  remove  the  accumulated  gastric  contents  the  same  means 
may  be  employed  as  recommended  for  gastric  atony  or  for  acute 
dilatation  of  the  stomach  (see  pages  273  and  303).  Pyloric 
stenosis  in  dogs  may  be  treated  by  a  gastroenterostomy  as  prac- 
ticed in  human  surgery ;  this  operation  has  often  been  performed 
successfully  in  experiments  on  dogs. 


Literature.  Castel,  Rev.  v^t.,  1903,  472  (Lit.).— Fitzroy-Philipot,  J.  v^t., 
1885,  108.— Hitze,  Pr.  Mil.  Vb.,  1905,  161.— Koch,  Pr.  Mt.,  1880-81;  58,  B.  t.  W., 
1890,  195.— Li<inaux,  Ann.,  1898,  65.— Oppenheim,  T.  Z.,  1^99,  139. — Trinchera 
Clin.  Vet,  1907,  613. 


7.    Foreign  Bodies  in  the  Stomach.    Corpora  aliena  ventriculi. 

Etiology.  Aside  from  what  occurs  in  rabies,  in  playing,  re- 
trieving or  also  in  devouring  their  food,  dogs  frequently  swallow 
foreign  bodies,  such  as  stones,  pieces  of  money,  corks,  bits  of 
glass,  skeins  of  twine,  pieces  of  cartilage,  bone,  rags,  sponges, 
needles,  etc. ;  hair  balls  are  rarely  found  in  the  stomach  of  dogs. 

In  cats,  pieces  of  mice  or  rats,  or  whole  mice,  are  sometimes 
arrested  in  the  stomach,  other  foreign  bodies  only  very  rarely ; 
such  foreign  bodies  may  be  needles,  fruit  seeds,  etc. 

Pathogenesis.  As  long  as  foreign  bodies  remain  free  in  the 
stomach,  they  usually  do  not  produce  any  harm,  but  according 
to  their  nature,  they  frequently  lead  to  acute  or  chronic  catarrh 
or  inflammation  of  the  stomach.  Sharp  or  pointed  bodies  fre- 
(liuMilly  injure  the  gastric  mucosa  and  penetrate  it,  leading  then 
to  perforation  or  fistula.  Pointed  as  well  as  dull  bodies  may  be- 
eomo  wedged  in  the  pylorus  and  may  bring  about  its  complete 
obstruction. 

Swallowoil  pins  rarely  cause  gastro-intestinal  disturbances.  Zoja, 
wlu>  experimented  on  eats,  made  them  swallow  125  sewing  pins;  only 
two  peiu^t rated,  one  above  the  pylorus,  one  into  the  rectum;  the  others 
were  eitlu»r  voided  tlirongh  the  anus  or  were  found  in  the  killed  animals 
in  the  large  intestine  where  they  had  not  led  to  any  injury  (Eichhorst). 

Symptoms.  These  occasionally  are  similar  to  those  of  an 
aento,  more  rarely  of  a  chronic  gastric  catarrh;  they  are  more 
rnMiucntly  similar  to  those  of  inflammation  of  the  stomach;  the 
lod^nuMit  of  the  foreign  body  in  the  pylorus  produces  the  symp- 
toms of  obstruclion  of  the  pylorus.  In  the  latter  case  the  fol- 
h)wmg  symptoms  are  observed:  Obstinate  vomiting,  lack  of 
ai)|M»tit(s  somotimos  intense  thirst,  excitement,  frequent  change 
oi  posture,  loud  howling,  groaning,  inclination  to  bite,  convul- 
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S1011S9  finally  complete  listlessness.  The  stomach  is  tender  to 
pressure  and  the  foreign  body  may  occasionally  be  felt  in  the 
region  of  the  lower  ribs  behind  the  liver  (Udriski  felt  the  end 
of  a  hairpin  in  a  cat).  The  weakness  rapidly  increases,  fever 
sets  in,  the  pulse  becomes  rapid  and  weak  and  the  animal  suc- 
cumbs. 

Diagnosis.  On  the  basis  of  the  symptoms  described  and  in 
connection  vnth  the  history  of  the  case  a  diagnosis  can,  as  a  rule, 
be  secured.  Occasionally  one  might  resort  to  an  exploration  of 
the  abdominal  cavity  by  the  aid  of  Roentgen  rays.  However,  it 
must  not  be  forgotten  that  a  large  portion  of  the  stomach  in  a 
Roentgenogram  is  covered  by  the  liver,  hence  bodies  which 
have  not  a  high  specific  gravity  may  not  become  visible.  It  is 
advisable  when  making  an  X  Ray  plate  to  have  the  animals  on 
their  hind  legs,  so  as  to  bring  the  pylorus  below  the  liver.  The 
stomach  might  also  first  be  filled  with  carbon-dioxide  gas. 

Treatment.  The  removal  of  a  foreign  body  which  is  neither 
sharp  nor  pointed  may  be  attempted  by  an  appropriate  emetic 
(apomorphine  0.005-0.01  gm.).  If  this  treatment  is  not  success- 
ful, or  if  it  cannot  be  tried  on  account  of  the  nature  of  the  for- 
eign body,  laparogastrotomy  is  indicated.  With  its  aid  Hamoir, 
Vennerholm,  Udriski  and  Bergeon  have  saved  dogs  and  one  cat. 

Literature.  Bergeon,  Rev.  vet.,  1905,  698. — Eiclihorst,  Phvsik.  Untersueh- 
ungsmethod.,  1881,  241.— Hamoir,  Ann.,  1897,  649.— Mueller,  D.  t.  *W.,  1907,  570.— 
Udriski,  Arh.  vet.,  1904,  160.— Vennerholm,  Z.  t.  Tm.,  1897,  I,  123.  (See  also 
Lit.  of  intestinal  obstruction  in  carnivora.) 


Foreign  Bodies  in  the  Stomach  of  Other  Animals.  Foreign  bodies 
are  only  very  exceptionally  found  in  the  stomach  of  the  horse.  Hahn 
and  Marek  each  found  a  piece  of  wood,  Eberbach  and  Enke  needles, 
respectively,  21  and  6  cm.  long,  Wolker  and  Grundmann  found  pointed 
fragments  of  bone  in  the  stomach  or  its  neighborhood  in  the  cadavers 
of  horses  which  came  to  post-mortem  examination.  Foreign  bodies  cause 
inflammation  of  the  stomach,  perforation  of  this  organ,  or  inflammation 
of  the  neighboring  organs  and  of  the  peritoneum.  Schmidt  saw 
traumatic  inflammation  of  the  stomach,  diaphragm  and  lungs  of  a 
horse.  In  a  few  cases  feed-balls  (Bayer)  or  gastroliths  were  found  on 
post-mortem  examination  in  horses  which  had  died  with  symptoms  of 
colic  {in  a  case  of  Moebius  the  stone  found  in  the  stomach  weighed 
324  gm. ;  in  a  case  of  Johne  750  gm.). 

In  the  stomach  of  swine  foreign  bodies  occur  somewhat  more  fre- 
quently (pointed  objects,  pieces  of  wood,  hair  balls),  with  the  exception 
of  hair  balls,  these  usually  lead  to  perforation  of  the  stomach  and 
to  secondary  peritonitis. 

In  fowl  the  opening  of  the  glandular  or  muscular  stomach  is  very 
exceptionally  obstructed  by  foreign  bodies  (see  plate  III,  page  244)  ; 
this  generally  causes  death   after  lack   of  appetite   and   emaciation. 
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domestic  animals,  as  it  does  in  man  is  a  point  not  yet  settled  in 
veterinary  science. 

One  must  also  admit  the  possibility  that  colonies  of  multi- 
plying bacteria  may  cause  necrosis  and  ulceration  in  the  gastric 
mucosa. 

Anatomical  Changes.  Ulcers  are  generally  found  in  the 
neighborhood  of  the  pylorus;  they  are  round,  oval  or  irregu- 
larly shaped  and  their  base  is  either  formed  by  the  denuded  Ijut 
otherwise  unchanged  muscularis  or  serosa  or  by  pseudomem- 
branes  covering  the  peritoneal  coat.  The  margins  of  the  ulcers, 
particularly  those  of  peptic  ulcers,  are  quite  sharp  as  if  they  had 
been  stamped  out  artificially.  Peptic  ulcers  (ulcus  pepticum 
sive  rotundum,  sive  corrosivum,  sive  e  digestione)  do  not  show 
an  inflammatory  reaction  in  their  neighborhood,  they  imitate  in 
their  outlines  the  shape  of  a  funnel  placed  with  its  long  axis 
obliquely  towards  the  pylorus.  If  an  ulcer  perforates,  general 
peritonitis  occurs  unless  adhesions  have  previously  been  formed 
with  the  neighboring  organs.  Erosion  of  a  larger  vessel  leads 
to  copious  hemorrhage. 

Symptoms.  Gastric  ulcers  have  generally  been  found  in 
domestic  animals  accidentally  upon  post-mortem  examination 
(in  slaughtering  horses  without  preceding  observation  of  char- 
acteristic symptoms  during  life).  If  there  are  any  observable 
symptoms  during  life  they  are  identical  with  those  of  chronic 
gastric  catarrh  (see  page  293)  or  chronic  atony  of  the  proven- 
triculi  (see  page  268).  One  may  be  justified  in  thinking  of  gas- 
tric ulcer  if  there  is  occasional  hematemesis  (vomiting  of  blood) 
or  if  the  feces  are  hemorrhagic,  black,  tarlike.  In  horses  mild 
colicky  attacks  have  occasionally  been  observed.  The  condition 
of  the  patients  often  improves  remarkably  within  a  few  days 
and  then  there  is  suddenly  a  marked  relapse. 

Gotteswinter  observed  a  case  in  a  cow  where  profuse  hemorrhage 
led  to  profoimd  anemia.  A  similar  observation  was  made  by  Kitt; 
Kohlhepp  saw  in  a  cow  the  formation  of  an  extensive  emphysema  of 
the  skin,  which  created  the  suspicion  of  an  attack  of  black  leg  (how- 
ever, it  was  simply  a  case  where  gases  from  the  stomach  had  found 
their  way  through  an  ulcer  into  the  subcutaneous  tissues).  In  a  case 
of  Plate  a  tuberculous  ulcer  in  the  abomasum  caused  a  fatal  hemorrhage 

Ulcers  may  exist  for  a  long  time  in  the  stomach,  so  that 
adhesions  to  neighboring  organs  may  be  formed,  which  will  then 
prevent  perforation.  If  the  latter  occurs  anyhow,  peritonitis 
sets  in  and  rapidly  takes  a  fatal  course.  According  to  Ras- 
mussen  one  must  think  of  round  ulcer  if  calves  become  restless 
during  transportation,  throw  themselves  do^^^l,  and  then  lie 
apathetically  on  the  floor. 

Treatment.  When  there  is  suspicion  of  ulcer  of  the  stom- 
ach, undigestible,  coarse  feed  should  be  avoided  because  it  in- 
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creases  the  danger  of  perforation.  Mucilaginous  and  astringent 
drugs  are  indicated  (siihiiitrate  of  hisnmth,  silver  nitrate), 
also  hemostatics  including  adrenalin  or  supra  renin  (for  dogs 
30  drops  of  the  Ifc  solution  internally,  repeated  several  times). 
The  administration  of  hydrochloric  acid  is  contraiudicated. 
Carlsbad  salt  hi  larger  doses  may  he  employed  with  advantage, 
since  it  neutralizes  an  excess  in  hydrochloric  acid,  diminishes 
gastric  secretion  and  aids  in  the  removal  of  the  contents  of  the 
stonmch*     Obstinate  vomiting  must  he  met  by  narcotics  (opium)* 


Literature*  Kiscnnmiiii,  Monh.,  1906,  XVII,  97.— GroU,  W.  f.  Tk.,  1907, 
fi27.— Jafjiiow,  Z.  f.  Tk.,  19Ul\  17^\— .Joest,  Dres.L  Bot.,  19(m,  UU.— Kitt,  Muiieh., 
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9.    Neoplasms  in  the  Stomaoh*    Tiimores  ventriculi. 

Occurrence.  Tumors  in  the  wall  of  tlie  stomach  are  very 
rare,  and  therefore,  and  because  they  are  diflieult  to  diagnosti- 
cate^ they  do  not  have  a  great  deal  of  practical  yigniticance. 

In  the  fore-stomachs  of  ruminants  the  omasum  api^ears  to  he 
the  favorite  seat  of  neoplasms;  here  there  are  found  polypoid 
tumors  wliich  attain  a  size  of  two  fists  and  which  may  close  up 
tlie  opening  Ijctween  reticulum  and  omasnm.  ShuiUir  tumors 
are  found  more  I'arely  in  the  reticulum.  Sarcomata  are  likewise 
foimd  in  the  omasum,  up  to  the  size  of  a  list;  nodular,  tough 
tumors,  generally  showing  necrotic  changes;  these  tumors  are 
found  more  rarely  in  the  reticulum  or  rumen.  Kitt  saw  a  chon- 
di'onui  in  the  wall  of  the  rumen  of  a  calf.  Finally  the  rmncn  of 
cattle  may  contain  ulcers  as  large  as  a  hand,  the  hase  being 
formed  by  thickened  nodular  masses  of  the  wall  of  the  rumen ; 
such  ulcers  are  probably  due  to  carcinomatous  neoplasms, 

Tmm*rs  are  common  in  the  stomach  proper  (the  ahomasiim), 
where  they  are  found  in  the  pylorus,  the  cardia,  and  the  hirger 
curv^ature.  In  the  horse  there  ocenr  sarcomata  and  eareinoniata 
which,  wiien  growing  in  the  stomach,  may  obstruct  tlie  cardia, 
tlie  jiylorus  and  the  dno<lennm.  In  the  ahonuisnm  of  cattle,  epi- 
thidial  neoplasms  are  niet  with,  such  as  adenomata,  adeno-earci- 
nomata,  alveolar  carcinomata,  wliich  undergo  an  early  disinte- 
gration; further,  difTuse  lymphadenoid  infiltration.  Joest  found 
a  tub(4*cnloma  in  the  stomach  of  a  cow  w^ith  general  tuberculosis. 
Kfa-rh'in  observed  a  primary  carcinoma  in  the  stomacli  of  a  dog. 
More  rarely  are  lipoma,  fibroma,  myoma,  found  in  the  stomach; 
sintilar  to  the  latter  is  the  circumscribed  mnscnlar  hypertrophy 
which  is  sometimes  met  with  in  the  stomacli  of  the  horse. 

Symptoms,     The  ]>resence  of  a  tumor  of  anv  size  in  the 

Htomaefi  disturbs  its  function  on  account  of  the  destruction  of 
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part  of  the  mucosa  and  on  account  of  the  impediment  to  the 
proper  movements  of  the  organ.  Disturbances  of  digestion  are, 
therefore,  observed,  which,  however,  have  nothing  character- 
istic, but  are  identical  with  those  seen  in  chronic  gastric  catarrh 
or  in  atony  of  the  fore-stomachs.  In  horses  symptoms  of  colic 
are  also  seen  occasionally  after  the  ingestion  of  food;  further, 
dizziness  and  vomiting ;  in  cattle  chronic  bloating,  frequent  belch- 
ing, vomiting;  in  dogs  enlargement  of  the  circumference  of  the 
abdomen,  vomiting,  icterus.  The  animals  become  more  and 
more  emaciated,  cachexia  sets  in  and  they  finally  die  after  com- 
plete exhaustion.  Exceptionally  a  disintegrating  neoplasm  may 
lead  to  perforation  of  the  stomach  wall  or  to  internal  hem- 
orrhage (Menges)  in  consequence  of  the  erosion  of  a  larger 
blood  vessel. 

Diagnosis.  It  is  very  difficult  to  diagnosticate  a  tumor  of 
the  stomach;  in  large  animals  it  is  almost  impossible  to  be  at 
all  certain,  but  in  carnivora  tumors  of  the  stomach,  particularly 
in  the  region  of  the  esophagus,  may  sometimes  be  mapped  out 
by  palpation.  In  a  case  of  Hartmann  the  clinical  picture  of  a 
carcinoma  of  the  stomach  was  very  much  like  that  of  stenosis  of 
the  esophagus. 

Treatment.  Only  in  carnivora  is  there  any  hope  of  recov- 
ery if  the  operative  removal  of  the  tumor  can  be  carried  out  suc- 
cessfully. Parascandolo  performed  gastrectomy  in  a  dog  with 
good  success. 

Literature.  Ball,  J.  v^.,  1906,  709.— Cad^ac,  Rev.  vet.,  1885,  434.— Dar- 
ma^ac,  Rev.  g^n.,  1905,  V,  609.— Eberlein,  Monh.,  1897,  VTI,  289.— Hartmann, 
Z.  f.  Vk.,  1905,  157.— Joest,  Dreed.  Ber.,  1907,  169.— Menges,  Vet.  Jhb.,  1885,  87.— 
Messner,  D.  t.  W.,  1909,  19.— Parascandolo,  W.  f.  Tk.,  1901,  45.— Petit  &  Fayet, 
Bull.,  1902,  648.— Savary,  Rev.  v^t.,  1903,  177.— Utz,  B.  Mt.,  1889,  110.— Zietfech- 
mann,  S.  6.,  1908,  73. 

10.    Torsion  of  the  Stomach.    Torsio  ventriculi. 

(Volvtihis  ventriculi.) 

In  dogs  a  change  of  position  of  the  stomach  is  observed  oc- 
casionally, so  that  the  organ  with  the  pylorus  turns  around  the 
cardia  from  right  to  left,  consequently  the  larger  curvature  is 
to  the  right  and  the  pylorus  towards  the  region  of  the  left  lower 
ribs.  Exceptionally  there  occurs  torsion  of  the  abomasum  in 
cattle. 

Occurrence.  From  observations  made,  it  appears  that  tor- 
sion of  the  stomach  in  dogs  is  not  a  very  rare  occurrence.  Kitt 
was  the  first  to  describe  two  cases,  later  on  the  disease  has  been 
observed  more  frequently  by  Cadeac  in  Lyons,  Jensen  in  Copen- 
hagen, Johne  in  Dresden.  Single  cases  have  also  been  reported 
by  Wallmann,  Poeanaru  &  Slavu,  Rehaber,  Billinghurst  and 
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Elleraiann;  Bonvinci  reported  one  case  in  Italy,  v.  Batz  two 
eases  in  Hungary,  Markus  five  cases  in  Holland. 

Only  one  case  of  torsion  of  the  rennet  in  a  calf  eight  days 
old  has  been  reported  by  Carougeau  &  Prestat. 

Etiology.  It  is  owing  to  the  great  mobility  of  the  pyloric 
half  of  the  stomach,  including  the  pylorus  in  dogs,  that  in  cer- 
tain movements,  such  as  jumping,  rolling,  rapid  running  up- 
stairs, the  stomach  easily  changes  its  position.  Since  the  stomach 
is  sufficiently  fixed  by  the  abdominal  wall  and  the  abdominal  or- 
gans, w^hen  completely  filled,  it  can  only  change  its  position 
either  if  it  is  entirely  empty  or  if  it  contains  such  bodies  as 
pieces  of  bone,  meat  or  liver  which  may  produce  a  swinging 
motion  of  the  stomach  during  the  indicated  movements. 

Pathogenesis.  The  pyloric  half  of  the  stomach  and  the 
duodenum  get  from  behind  the  surface  of  the  liver  on  the  right 
side  of  the  abdominal  cavity,  into  the  left  side  between  the  ab- 
dominal portion  of  the  esophagus,  the  cardia  of  the  stomach  and 
the  liver,  where  it  w^ill  be  compressed ;  at  the  same  time  the  ab- 
dominal portion  of  the  esophagus  turns  in  a  direction  like  the 
hand  of  a  clock  (seen  from  behind).  In  consequence  of  this 
change  of  position,  both  openings  of  the  stomach  become  closed, 
the  veins  of  the  stomach  and  those  of  the  spleen,  which  is  forced 
to  follow  the  change  of  position  of  the  stomach,  become  partially 
or  completely  obstructed  in  consequence  of  pressure  and  tor- 
sion. The  less  collapsible  and  more  resistant  arteries,  in  which 
there  is  a  high  blood  pressure,  continue  to  propel  an  almost  nor- 
mal amount  of  blood  into  the  vessels  of  the  stomach  and  spleen, 
and  a  rapidly  increasing  profound  venous  congestion  is  devel- 
oped. Excess  of  carbon-dioxide  in  the  gastric  vessels  causes 
convulsive  colicky  pains  and  contractions  of  the  gastric  wall, 
which  w-ill  only  cease  after  several  hours  and  after  bloating  and 
edematous  infiltration  of  the  gastric  w^all  have  developed.  Pain 
is  also  caused  by  a  torsion  of  the  nerves  and  by  the  development 
of  peritonitis.  Since  nothing  can  pass  from  the  stomach 
and  since  absorption  into  the  blood  is  almost  abolished,  the 
stomach  becomes  quickly  and  enormously  dilated  by  gases  which 
develop  from  food  stuffs  that  may  be  present,  and  from  the  hem- 
orrhagic infarction  Avith  serum  extravasation,  which  has  been 
caused  by  the  torsion.  The  more  feed  there  is  present  in  the 
stomach,  and  the  more  severe  the  twisting,  the  more  rapidly 
will  bloating  attain  a  dangerous  degree.  The  enlarging  stom- 
ach interferes  with  the  movements  of  the  diaphragm  and  in  this 
manner  and  also  in  consequence  of  a  developing  general  infec- 
tion, eventually  also  of  peritonitis,  which  is  caused  by  microbic 
invasion  through  the  damaged  stomach  wall,  disturbances  of 
circulation  are  produced. 

Anatomical  Changes.    Sometimes  the  stomach  is  enlarged 
and  bloated  to  ten  times  its  noniial  volume ;  the  pyloric  half  and 
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the  first  portion  of  the  duodenum  are  found  between  the  pos- 
terior surface  of  the  liver  and  the  posterior  surface  of  the  stom- 
ach, which  are  now  directed  towards  the  head  below  or,  on  the 
contrary,  above  the  twisted  esophagus,  while  the  great  curva- 
ture is  turned  towards  the  right.  The  mesentery  of  the  duo- 
denum forms  a  tense  string  drawn  between  the  right  kidney  and 
the  stomach  and  compressing  the  median  part  of  the  latter  from 
in  front.  The  mesentery  is  drawn  over  the  dilated  stomach  and 
the  dark  red  wall  of  the  latter  may  be  seen  shining  through  it. 
Upon  cutting  open  the  stomach,  gas  is  discharged  abundantly; 
the  mucosa  is  dark  red ;  the  whole  wall  is  infiltrated  and  edema- 
tous. The  dark  red  discoloration  is  sharply  demarcated  towards 
the  esophagus,  but  fades  out  gradually  at  the  pylorus  towards 
the  normal  mucosa  of  the  duodenum.  The  spleen  is  much  en- 
larged and  curved  in  the  shape  of  a  capital  IF,  blackish  red  in 
color,  the  capsule  is  tense.  The  abdominal  cavity  usually 
contains  a  hemorrhagic  serous  fluid.  The  liver  is  somewhat 
displaced  towards  the  right  and  is  anemic.  Occasionally  there 
may  be  signs  of  a  beginning  peritonitis. 

In  the  ease  reported  by  Carougeau  &  Prestat,  the  abomasum  of  the 
calf  was  twisted  towards  the  right ;  both  openings  were  closed ;  its  wall 
showed  evidences  of  much  congestion,  the  peritoneum  w^as  inflamed. 

Symptoms.  The  disease  is  characterized  by  a  sudden  attack 
of  abdominal  pain,  and  by  rapidly  increasing  bloating.  The 
patient  stands  motionless  and  apathetic  on  one  spot  and  if 
urged  on,  moves  stiffly  and  carefully.  The  ingestion  of  food 
and  drink,  and  defecation  cease;  exceptionally  there  may  be 
intense  thirst  (Bonvicini),  but  the  ingested  water  at  once  re- 
turns through  the  mouth  or  nose.  Gagging  sometimes  super- 
venes, but  vomiting  does  not  occur;  irritation  of  the  fauces 
causes  retching,  but  no  vomiting.  The  abdomen  usually  rap- 
idly enlarges  in  all  directions,  in  exceptional  cases  only  slowly 
(Bonvicini),  it  appears  tense.  The  percussion  sound  is  every- 
where loud,  occasionally  of  a  metallic  character  with  the  excep- 
tion of  a  dullness  in  the  right  hypochondriac  region  as  large  as 
a  hand,  which  is  caused  by  the  spleen  which  is  here  situated 
behind  the  abdominal  wall  (Cadeac).  Palpation  of  the  abdo- 
men causes  intense  pain,  particularly  after  the  affection  has 
lasted  a  certain  length  of  time ;  one  can  feel  a  tense  sac  in  the 
abdominal  cavity.    Intestinal  sounds  are  absent. 

As  the  abdomen  gradually  increases  in  size,  difficulties  in 
respiration  increase  to  attacks  of  suffocation;  cyanosis  be- 
comes marked,  the  heart  beat  is  much  accelerated,  hard;  the 
pulse  becomes  graduallv  weaker  and  finally  it  can  no  longer 
be  felt. 

The  disease  is  of  short  duration,  death  ensues  within  24  to  48 
hours  after  the  appearance  of  the  first  symptoms,  as  a  rule  in 
consequence  of  suffocation. 
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In  the  case  of  Carougeau  &  Prestat,  the  previously  healthy  calf 
stopped  sucking,  protruded  its  tongue,  did  not  lie  down,  defecated  less 
freciuently,  colicky  pains  and  constipation  soon  came  on.  After  the 
administration  of  milk  the  restlessness  increased.  The  next  day  weak- 
ness was  already  well  marked  and  pressure  upon  the  abdomen  elicited 
splashing  sounds.    After  a  day  and  a  half  the  calf  died. 

Dia.gnosis.  The  clinical  picture  in  the  dog  is  characteristic 
enough  to  enable  us  to  make  a  diagnosis ;  an  exploratory  punc- 
ture may  however  become  advisable.  In  obstruction  of  the 
esophagus  there  are  no  abdominal  pains  nor  bloating.  In  dis- 
placements of  the  intestines  there  occurs  true  vomiting,  bloating 
of  the  abdomen  is  absent  or  quite  insignificant.  In  the  course  of 
general  acute  peritonitis  vomiting  is  frequent,  fluids  poured 
into  the  mouth  get  into  the  stomach,  bloating  is  not  very  marked 
and  there  is  fever  from  the  start. 

Treatment.  In  cases  which  are  not  yet  far  advanced  opera- 
tive interference  may  bring  relief.  To  diminish  the  tension  of 
the  abdomen  and  to  relieve  the  lungs  it  is  necessary  slowly  to 
remove  the  gases  from  the  stomach  by  puncture.  Then  the 
abdominal  cavity  is  opened  and  the  collapsed  stomach  replaced 
in  its  original  position.  This  is  done  with  the  fingers  introduced 
between  the  stomach  and  liver,  which  then  grasp  the  pylorus 
and  the  duodenum  and  twist  them  back  to  their  normal  place. 
(In  a  case  not  completely  elucidated  Cadeac  brought  about 
recovery  by  a  laparotomy.) 

Literature.  Bonvicini,  Nuov.  Ere,  1900,  290.— Cadeac,  J.  v^t.,  189.5,  513, 
1906,  16.— -C'arougeau  &  Prestat,  J.  v^t.,  189S,  340.— Jensen,  Maanedsskr.,  1899,  X, 
70.— Johne,  S.  B.,  1902,  217.— Kitt,  Monh.,  1895,  VI.  20.— Poeanaru  &  Slavii,  Arh. 
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Other  Changes  of  Position  of  the  Stomach.  In  dogs,  the  stomach 
sometiiues  slips  through  an  opening  in  the  diaphragm  into  the  thoracic 
cavity  (Fiintstiiek,  Johne,  authors'  observation)  ;  a  ease  of  Baerner 
shows  that  the  horse's  stomach  may  also  exceptionally  get  into  the  tho- 
racic cavity.  In  ruminants,  the  reticulum  and  occasionally  the  omiisum 
may  enter  the  thoracic  cavity  through  an  opening  of  the  diaphragm.  A 
prolapse  of  the  stomach  in  a  hog,  which  appeared  to  be  healthy  during 
life,  was  found  by  Fritz. 

An  auto-invagination  of  the  stomach  was  reported  hy  Adam,  invag- 
ination of  the  stomach  into  the  duodenum  by  Spencer. 

If  strangulation  of  the  prolapsed  stomach  takes  place,  the  animals 
which  have  already  suffered  from  difficult  respiration  succumb  in  a  short 
time  to  suffocation.  In  the  case  of  Baerner  a  roaring  horse  with  a  par- 
tially prolapsed  non-incarcerated  stomach  had  occasional  attacks  of 
colic.  In  ruminants,  prolapse  of  the  fore-stomachs  causes  chronic  bloat- 
ing, possibly  also  compression  of  the  heart. 

Literature.  Adam,  W.  f.  Tk.,  1H66,  63.— Barner,  Z.  f.  Thl.,  1899,  HI,  333.— 
int7,  Schw.,  A.  1904,  XLVI,  106,  164.— Fiiufstuck,  IS.  B.,  1878,  106.— Spencer,  J. 
of  comp.  Path.,  1890,  45. 
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11.    Hemorrhage  from  the  Stomach.  Haemorrhagia  ventriculi. 

{Blutbrechen,  [German] ;  Hcematemesis,) 

Etiology.  Arterial  hyperemia  of  the  gastric  mucosa  easily 
causes  hemorrhages  per  diapedesin  or  per  rhexin,  which  are 
rarely  so  abundant  that  there  is  a  free  blood  extravasation 
into  the  cavity  of  the  stomach.  This  may  however  be  the  case 
if  acrid  or  caustic  substances  have  caused  a  deeply  penetrating 
inflammation  or  a  necrosis  of  superficial  layers  of  the  mucosa 
with  subsequent  ulceration. 

Hemorrhages  from  the  stomach  likewise  appear  in  the 
course  of  certain  acute  infectious  diseases;  they  may  then  be 
due  to  local  inflammatory  processes  or  more  generally  to  the 
general  infection.  Diseases  of  this  type  are  particularly  pur- 
pura haemorrhagica,  anthrax,  hog  cholera,  swine  plague,  dis- 
temper in  dogs,  smallpox,  scorbutus,  etc. 

Diseases  of  the  blood  vessels  and  changes  in  the  blood  are 
the  cause  of  hematemesis  which  occurs  in  blood  diseases  and 
cachexia.  Ulcer  of  the  stomach  gives  rise  to  hemorrhages  from 
the  stomach.  Swallowed  foreign  bodies  sometimes  injure  vessels 
of  the  gastric  wall  and  cause  hemorrhages  into  the  stomach, 
gastric  vessels  may  also  be  torn  in  a  fall  or  in  overwork.  In 
hofses  gastrophilus  larvae  sometimes  produce  injuries  which 
lead  to  hematemesis  (Qualitz).  Rupture  of  the  enlarged  and 
subsequently  adherent  abdominal  aorta  or  of  the  ccBliac  artery 
may  also  form  an  extremely  rare  cause  of  fatal  hemorrhage 
into  the  cavity  of  the  stomach. 

Congestion  of  the  gastric  mucosa  leads  usually  at  most  to 
parenchymatous  hemorrhages,  as  is  seen  in  the  course  of  dis- 
eases of  the  liver,  of  the  portal  vein,  of  the  heart  and  of  the 
lungs. 

Symptoms.  The  only  reliable  sjnuptom  of  hemorrhage  of 
the  stomach  consists  in  the  vomiting  of  blood  (hsBmatemesis, 
sive  vomitus  cruentus) ;  it  is  however  usually  observed  only  in 
camivora  and  then  only  after  more  severe  hemorrhages.  The 
animals  then  expel  either  feed-material  streaked  with  blood  or 
pure  blood  through  the  mouth  and  nose.  The  latter  may  be 
fluid  and  bright  red  or  coagulated  into  dark  brown  masses. 
After  having  been  in  the  stomach  for  a  longer  time,  the  vomited 
blood  is  dirty  brown  or  of  a  chocolate  color,  similar  to  ground 
coffee,  since  the  hemoglobin  has  been  changed  into  hematin  by 
the  action  of  the  hydrochloric  acid  of  the  gastric  juice.  Micro- 
scopic examination  of  the  vomited  masses  which  have  an  acid 
reaction  or  of  the  gastric  contents  removed  by  catheter  shows, 
aside  from  more  or  less  changed  particles  of  food,  pale  or  dis- 
integrating blood  corpuscles,  although  they  may  be  entirely 
absent,  having  been  completely  dissolved  by  the  gastric  juice. 

Vol.  2-2L 
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Most  frequently  blood  which  has  been  extravasated  into 
the  cavity  of  the  stomach  enters  the  intestinal  tract  and  leaves 
the  body  with  the  feces.  During  its  way  out  it  is  always  changed 
materially;  the  hemoglobin  is  decomposed  and  the  albumen 
undergoes  putrefaction,  hence  the  feces  are  tar-like  discolored, 
soft,  or  on  the  contrary  dry  and  very  fetid. 

If  the  hemorrhage  is  profound  the  general  symptoms  of 
internal  hemorrhage  become  manifest;  pallor  of  the  mucous 
membranes,  small  pulse,  perspiration,  dizziness ;  repeated  small 
hemorrhages  lead  to  chronic  anemia. 

Diagnosis.  Gastric  hemorrhage  can  be  diagnosticated  only 
upon  the  basis  of  hematemesis,  or  upon  the  removal  of  blood- 
tinged  masses  with  the  stomach  tube  and  then  only  if  it  can  be 
ascertained  that  the  blood  comes  from  the  vessels  of  the  stomach 
and  did  not  get  into  the  latter  from  some  other  place.  The 
difference  between  pulmonary  hemorrhage  and  hematemesis 
has  been  pointed  out  elsewhere  (see  page  89) ;  it  should  here 
again  be  mentioned  that  blood  may  get  into  the  stomach  from 
the  nose,  from  the  buccal  cavity  and  from  the  respiratory 
tract;  such  hemorrhages  must  be  excluded  before  a  diagnosis 
of  gastric  hemorrhage  can  be  made  reliably.  There  is  also  the 
possibility  that  dogs  may  vomit  previously  ingested  blood ;  this 
is  often  indicated  by  the  fact  that  no  anemia  can  be  observed 
in  spite  of  large  masses  of  blood  vomited.  Whether  blood 
voided  with  the  feces  comes  from  the  stomach  or  from  the 
anterior  portion  of  the  intestinal  tract  cannot  be  determined 
solely  by  the  appearance  of  the  feces;  the  clinical  history  of 
the  case  and  the  examination  of  all  other  organs  must  determine 
the  diagnosis. 

Treatment.  In  order  to  stop  the  hemorrhage  the  patients 
should  be  placed  at  rest  and  should  be  made  to  swallow  ice  or 
some  cold  water;  in  dogs  external  applications  of  ice  may  be 
made  in  the  region  of  the  stomach.  Subcutaneous  injections 
of  ergotin  (5-10.0  gm.  or  0.2-1.0  for  small  animals),  extr.  hydras- 
tis  (8-10.0  gm.  or  0.2-0.5  gm.)  are  used  with  advantage.  To 
diminish  the  movements  of  the  stomach  opium  internally  (5- 
10.0  or  0.1-0.5  gm.)  is  useful,  eventually  combined  with  astrin- 
gents (acetate  of  lead,  tannin,  tannoform,  tannalbin,  sulphate  of 
iron,  chloride  of  iron,  alum).  Gelatin  may  also  be  used  either 
alone  or  with  w^ine  internally;  also  adrenalin  or  suprarenin  (for 
dogs  every  hour  30  drop  doses  of  the  1%  solution).  Caution 
is  necessary  in  internal  medication  since  it  may  further  stimu- 
late vomiting. 

As  long  as  the  hemorrhage  lasts,  the  animals  should  be 
starved,  then  they  should  receive  only  fluid,  soft  and  mashy 
feed  for  several  days. 

Literature.  Oualit?,  Z.  f.  Tk.,  1891,  459.— Schneidemuhl,  Tra.  R.,  1888-89,  ITT, 
IB.—Vogel,  Rep.,  1863,  116. 
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12.    Intestinal  Hemorrhage.    Enterorrhagia. 

Etiology.  More  severe  hemorrhages  upon  an  inflammatory 
basis  are  usually  observed  only  if  the  inflammation  has  been 
caused  by  an  infection  or  by  acrid  caustic  materials  or  if  it  is 
complicated  by  ulceration.  This  is  seen  in  the  course  of  an- 
thrax, cattle  plague,  hog-cholera,  swine  plague,  distemper  in 
dogs,  pyemia,  septicemia ;  after  intoxication  by  caustic  poisons, 
in  meat  poisoning,  after  the  administration  of  drastic  laxa- 
tives. Intestinal  hemorrhages  are  frequently  seen  during  pur- 
pura hemorrhagica,  scorbutus,  and  other  diseases,  and  are  due 
more  to  morbid  changes  of  the  vessel  walls  than  to  a  local 
disease  of  the  mucosa. 

Mechanical  injury  of  the  intestinal  mucosa  by  swallowed 
foreign  bodies  (fragments  of  bone,  nails,  etc.),  animal  para- 
sites, echinorrhynchus  gigas,  taenia  echinococcus,  dochmius 
^uodenalis,  etc.,  desiccated  coproliths,  hard  substances  intro- 
duced into  the  rectum  (end-piece  of  a  rectal  syringe),  or  stabs 
produced  intentionally  (Sequens)  may  cause  greater  or  lesser 
intestinal  hemorrhages. 

Congestion  of  the  intestinal  veins  in  chronic  interstitial 
liepatitis  or  in  valvular  disease  of  the  heart,  obstruction  or 
compression  of  the  portal  vein,  thrombosis  or  embolism  of  intes- 
tinal arteries  may  occasionally  be  the  cause  of  intestinal  hem- 
orrhages. Hemorrhoids  (dilatation  of  veins)  below  the  rectal 
mucosa,  which  is  sometimes  seen  in  dogs  and  horses  (Utz,  Eck- 
«rt)  also  are  the  cause  of  hemorrhages  from  the  rectum. 

As  further  causes  of  intestinal  hemorrhages  there  may  be 
mentioned:  very  vascular  or  disintegrating  tumors,  especially 
mucus  polyps,  intussusception,  tearing  of  the  dilated  abdominal 
aorta  or  of  the  anterior  mesenteric  artery  after  they  had  pre- 
viously become  adherent  to  the  intestinal  wall,  finally  extensive 
l>urns,  probably  on  account  of  the  formation  of  emboli  in  the 
intestinal  vessels. 

Symptoms.  The  feces  are  stained  with  blood,  or  pure  blood 
may  occasionally  be  voided  through  the  anus.  The  more  pro- 
fuse the  hemorrhage,  the  more  easily  blood  coagula  are  formed, 
so  that  the  voided  masses  may  sometimes  consist  of  coagula 
only.  This  is  particularly  observed  in  hemorrhage  from  the 
posterior  portions  of  the  intestines,  since  blood  here  does  not 
mix  well  with  the  already  firm  feces.  In  hemorrhage  in  the 
anterior  portions  of  the  intestines,  the  feces  are  intimately 
mixed  with  blood,  they  are  tar-like,  black,  or  even  as  though 
charred,  and  they  have  an  intense  putrefactive  smell.  If  the 
hemorrhages  have  been  only  slight  the  feces  appear  pale  reddish 
or  only  streaked  with  blood;  in  slight  rectal  hemorrhages  the 
bloody  streaks  are  limited  to  the  surface.  Defecation  may  be 
very  easy  or  it  may  be  quite  difficult,  particularly  if  the  hemor- 
rhage is  due  to  inflammatory  conditions. 
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Mi<-vro9i"0[(ir  t'xatniiiJiticm  riiaj  ^huw  thf  |iii'>ciu'e  uf  blood  v\v\i  it'  it  mntiot  be 
(Hseovered  with  the  uakeil  eye.  The  re«l  MooiJ  eoriMC-eJe?^  may  lie  hitaet,  or  they 
may  be  swollen,  pale,  broken  up,  or  they  may  he  entirely  «Jis}>olveil  if  the  heumrrhago 
has  occurrcil  in  the  anterior  jmrtions  ot"  the  intestines;  then  }»i>sitive  teistii  for  bWod- 
|iigiijent  alone  can  deiiioustrale  that  a  hemorrhage  had  takeu  piaee. 

Aside  from  loral  sjTnptoms,  the  symptoms  of  anemia  jire- 
sent  themselves  In  proportion  to  the  amount  of  blood  lost. 
(See  Vol.  L) 

In  a  horse  with  two  liemorrhoidiil  noiluli^s  of  the  size  of  a  walnut     ^ 
ill  the  imieomi  of  the  n'etiiiu.   I  tz  ohserved  reeurreut  attacks  of  colic, 
with  the  {jisehar^e  of  fluid   hlootl  or  dark  coagula.     The  horse  finally 
suceuaibed  to  anemia  and  hydremia. 

Dia^osis.  As  a  rule  Idood  can  Ijo  rec^oi^nized  in  the  feees 
with  the  naked  eye.  One  may  however  l>e  nnsh*d  by  a  naturally 
dark  lirowii  color  of  the  dog  feces;  or  by  tlie  browm  color  of 
feces  of  animals  which  have  received  preparations  of  bismuth 
or  iron.  In  doubtful  cases,  it  is  necessary  to  resort  to  micro- 
scopic, cbendeal  arul  spectroscopic  examinations,  and  to  the  test 
of  mixing  the  feces  with  water  to  see  wdiether  the  latter  is 
staintnl  red. 

The  site  of  a  hemorrnage  rs  indicated  to  some  extent  in  so 
far  as  the  blood  is  cliangeil  less,  the  shorter  tlie  distance  it  has 
traveled  tow^ards  the  anus;  tlie  presence  of  streaks  of  blood  on 
the  surface  of  otherwise  normal  feees  iiulicates  rectal  hemor- 
rhage, wdiile  an  intimate  mixture  of  the  blood  ^Hth  the  feces 
points  to  hemorrliage  in  the  sniall  intestines.  However  hemor- 
rhage from  the  stoniaeli  may  give  rise  to  bloody  feces  and  the 
hlood  may  even  have  reacluHl  the  stomach  fr(un  parts  still  nearer 
to  the  head.  It  is  also  necessary  to  remember  that  dogs  (partic- 
ularly butchers'  dogs)  may  have  ingested  the  Idooil  of  slaugh- 
tered animals  or  raw  meat  an<l  tlu^n  their  feces  may  also  con- 
tain blood  pigmetit;  the  general  condition  of  such  animals  is 
of  course  nonnah 

The  exact  deterraiuation  of  the  site  of  a  heuiorrhage  often 
meets  with  great  difficulties  and  necessitates  a  careful  examina- 
tion of  all  rd'  the  organs  and  a  consideration  of  the  whole  history 
of  the  patient.  The  feces  are  not  always  bloody  in  all  cases 
of  intestinal  hemorrhage,  because  the  animal  may  either  die 
lu»fore  the  blood  reaches  the  rectum,  or  nieehanical  obstructions 
may  interfere  with  its  passage  to  tlie  rectum ;  these  conditions 
are  frequently  prevalent  in  thrombosis  of  tlio  nu'setiteric  vessels 
and  in  hemorrhages  due  to  intestinal  invagination,  in  torsion 
(volvulus)  or  in  strangulation. 

Treatment.  The  treatment  of  intestinal  hemorrhage  is  in 
general  identical  with  that  of  hemorrhage  from  the  stomach, 
and  preparations  of  opium  and  astringents  may  be  administered 
every  one  to  two  hours  without  any  fear.  Hemorrhages  from 
the  posterior  portion  of  the  intestinal  tract  require  local  treat- 
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ment  from  the  rectum  vnth  gelatin  dissolved  in  hot  water,  astrin- 
gents, also  adrenalin  or  suprarenin  (see  page  322).  If  the  loss 
of  blood  has  been  considerable,  intravenous  injections  of  physi- 
ologic salt  solution  may  be  very  beneficial. 

Literature.  Eckart,  W.  f.  Tk.,  1899,  312.— Franke,  B.  t.  W.,  1901,  179.— 
Labat  &  Cadtoc,  Kev.  v6t.,  1884,  105.— Sequens,  Vet.,  1896,  236.— Utz,  B.  Mt,  1873, 
116. 


Bectal  Hemorrhage  of  Cattle.  (Hemorrhagic  inflammation  of  the 
rectum,  **Rucken-^'  or  **Lendenblut,''  [German].)  Haubner  has  de- 
scribed a  hemorrhage  from  the  rectum  in  ruminants,  particularly  in 
cattle,  which  is  sporadic  or  enzootic  in  character ;  its  anatomical  cause  is 
claimed  to  be  a  moderate  inflammation  of  the  rectum  brought  about  in 
well-fed  animals  by  the  ingestion  of  irritating  acrid  vegetable  feed. 

Holterbach  has  recently  reported  several  cases  of  this  affection  in 
young  cattle  of  poor  owners,  also  in  larger  herds.  He  observed  at  the 
same  time  numerous  cases  of  rectal  hemorrhage  in  dogs. 

The  ssrmptoms  are  diminished  appetite,  depression,  stiffness  of  the 
back,  and  tenesmus.  After  one  to  two  days,  dry  firm  feces,  mixed  with 
blood,  are  voided  with  an  effort ;  sometimes  pure  blood.  The  rectum  is 
hot  and  swollen.  In  spite  of  an  elevation  of  temperature  (up  to  40.2°  C.) 
there  is  no  change  of  pulse  or  respiration.  The  disease  usually  ends  in 
recovery  within  two  to  five  days;  it  may,  however,  exceptionally  lead 
to  a  fatal  termination. 

The  treatment  recommended  by  Haubner,  consists  in  the  administra- 
tion of  salts,  and  in  careful  irrigation  and  emptying  of  the  rectum  with 
mucilaginous  fluids,  or  dilute  vinegar  and  cold  applications  to  the  region 
of  the  sacrum.  Holterbach  gives,  every  two  hours,  a  tablespoonful  of 
the  following  mixture:  Ferri  sulphat.  sice.  pulv.  150.  gm.,  Sal.  Carolin 
fact.  pulv.  300.  gm.,  Pepsin  Witte.  Germ.  30.  gm. 

Literature.    Haubner,  Landw.  Tk.,  1902,  91.— Holterbach,  B.  t.  W.,  1908,  81. 


13.     Acute  Intestinal  Catarrh.     Catarrhus  intestinalis  acutus. 

{Katarrhalische  Darmentzunduii g  [German] ;  Enteritis  catarrh- 

alis  acuta.) 

Etiology.  The  etiology  of  acute  intestinal  catarrh  is  on 
the  whole  identical  ^vith  that  of  acute  gastric  catarrh  (see  page 
285).  Errors  of  diet  are  concerned  preferably  in  the  produc- 
tion of  primary  intestinal  catarrh ;  these  usually  produce  their 
bad  effect  upon  the  stomach,  but  they  subsequently  also  excite 
an  inflammatory  process  in  the  intestines.  Feed  which  is  im- 
proper from  any  cause  or  taken  in  large  amounts  and  food  which 
is  easily  fermenting  or  irritating  are  equally  noxious.  The  af- 
fection of  the  intestines  is  caused  either  by  an  extension  of  the 
inflammatory  process  from  the  stomach  to  the  intestinal  mucosa 
or  because  the  substances  causing  inflammation  are  passed  un- 
changed to  the  intestines,  where  they  exhibit  their  inflammatory 
properties.     Dahne  saw  several  cases  of  acute  intestinal  catarrh 
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with  grave  general  sjinptoms  after  the  ingestion  of  Swedish 
clover  which  had  grown  abundantly  and  luxuriantly  on  a  pas- 
ture. Cattle  often  show  signs  of  acute  intestinal  catarrh  with 
profuse  diarrhea  after  the  ingestion  of  green  leaves  of  sugar 
beets. 

Microorganisms  frequently  play  an  important  part  in  the 
production  of  the  affection.  Intestinal  catarrh  is  produced  in 
this  manner  after  the  ingestion  of  rotten  or  sour  feed,  as  for 
instance  sour  beer  draffs,  after  the  ingestion  of  meat  from  sick 
animals,  w^hich  is  infected  with  pathogenic  bacteria.  XJebele 
claims  that  dogs  sometimes  become  sick  with  acute  intestinal 
catarrh  if  they  receive  exclusively  horse  meat  which  is  other- 
wise unobjectionable.  These  attacks  may  even  run  a  fatal 
course,  and  it  is  claimed  that  the  toxic  element  can  be  demon- 
strated in  the  bouillon  from  such  meat  and  that  it  may  be  made 
innocuous  by  sheep  or  cattle  fat. 

Whether  bacteria  which  are  usually  present  in  large  numbers  in  the  intestines, 
particularly  in  their  posterior  portion,  may  be  the  cause  of  disease  of  the  intestines 
cannot  yet  be  stated  definitely.  Observations  made  in  human  medicine  make  it  very 
probable  that  bacteria  that  are  usually  harmless  may  produce  inflammatory  pro- 
cesses in  the  intestines  of  animals  if  they  have  become  more  virulent  or  if  the 
epithelial  covering  of  the  mucosa  has  become  weakened. 

Very  fibrous  vegetable  parts  which  are  not,  or  only  with 
difficulty,  digested,  as  well  as  ingested  sand,  sometimes  injure 
the  mucosa,  while  the  great  majority  of  laxatives  will  only  pro- 
duce a  catarrhal  condition  in  the  intestinal  mucosa. 

External  and  internal  cooling  of  the  body  does  not  only 
cause  energetic  peristalsis  by  reflex  irritation,  but  it  may  also 
produce  an  intestinal  catarrh ;  this  is  evidently  the  cause  of  the 
frequency  of  this  affection  during  the  colder  season  (pasturing 
on  frosted  meadows,  feeding  on  frozen  potatoes,  beets,  the  in- 
gestion of  ice-cold  water),  w^hile  the  not  uncommon  occurrence 
of  the  disease  during  the  warmer  season  (summer  diarrhea)  is 
probably  usually  due  to  the  ingestion  of  impure  w^ater.  Work- 
ing oxen  sometimes  develop  short  attacks  of  intestinal  catarrh 
during  the  summer  if  they  drink  too  much  water  while  heated 
(Cruzel). 

As  further  causes  must  be  mentioned,  intestinal  worms,  in- 
testinal calculi,  desiccated  feces,  the  irritating  effect  of  which 
may  be  further  increased  by  the  presence  of  bones  and  other 
foreign  bodies.  Catarrh  of  the  rectum  may  be  due  to  improper 
manipulation  in  examination  and  treatment. 

An  infection  must  be  assumed  to  be  the  cause  of  the  affec- 
tion if  in  the  absence  of  errors  of  diet,  numerous  animals  of  a 
large  herd  sicken  within  a  short  period  of  time,  as  occurs  fre- 
quently among  herds  of  swine  (Aronsohn,  Esser,  authors'  ob- 
servation). In  young  fowls  we  observe  an  enzootic  intestinal 
catarrh  w^hich  is  probably  due  to  infection  (Klee). 

Intestinal  catarrh  is  often  observed  to  be  secondary  to 
acute  infectious  diseases;  it  also  presents  itself  almost  con- 
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stantly  as  one  of  the  symptoms  of  septicemia.  Acute  intestinal 
catarrh  is  particularly  frequent  ii^  the  different  septicemic  dis- 
eases of  fowl.     (See  Vol.  I.) 

Anatomical  Changeit.  Sometimes  throughout  its  whole  ex- 
tent, sometimes  in  some  parts  only,  the  intestinal  mucosa  is  red- 
dened, swollen  and  abundantly  covered  with  mucus;  it  some- 
times also  shows  small  hemorrhages.  The  submucosa  is  in  a 
condition  of  edematous  infiltration.  The  villi  are  likewise  swol- 
len; they  are  crowded  together  and  give  a  velvety  appearance 
to  the  intestinal  surface.  The  solitary  and  agminated  follicles 
are  swollen  and  sometimes  discharge  a  purulent  mass  on  pres- 
sure, or  their  surface  has  become  changed  into  a  round  ulcer. 
Especially  in  the  large  intestine  the  mucosa  shows  a  fine  bran- 
like deposit  indicating  necrosis  of  the  epithelial  cells.  The  feces 
are  fluid  or  thin;  even  in  the  small  intestines  they  are  mashy, 
very  fetid  and  contain  threads  of  mucus,  pus,  blood.  The  mesen- 
teric glands  are  in  a  condition  of  acute  swelling. 

Symptoms.  The  clinical  picture  of  acute  intestinal  catarrh 
varies  according  to  whether  there  is  also  catarrh  of  the  stomach 
or  whether  the  intestinal  affection  has  been  primary.  If  there 
is  also  catarrh  of  the  stomach  the  symptoms  of  the  latter  pre- 
dominate, especially  lack  of  appetite  and  listlessness,  and  par- 
ticularly at  the  beginning. 

The  most  prominent  symptoms  of  acute  intestinal  catarrh 
consist  in  changes  in  defecation  and  in  the  character  of  the  feces. 
In  herbivora,  constipation  or  retarded  defecation  is  often  ob- 
served for  days  and  occurs  in  consequence  of  the  preceding  ca- 
tarrh of  the  stomach.  The  feces  are  desiccated,  burntlike.  In 
horses  there  are  smaller,  dry,  hard  lumps  covered  with  a  shin- 
ing crust ;  the  feces  of  cattle  appear  tortuous  or  lumpy,  coated 
with  a  brown  layer  or  with  mucus ;  the  small  manure  of  sheep  is 
lumped  together  by  mucus ;  the  feces  of  swine  show  lumps  ad- 
hering to  each  other. 

Carnivora  suffer  from  constipation  only  for  a  short  time 
after  a  few  hours  diarrhea  comes  on ;  the  latter  is  rarely  absent 
in  carnivora,  more  often  in  herbivora,  because  in  them  the  affec- 
tion may  be  confined  to  the  small  intestine  and  in  the  large  bowel 
the  feces  may  become  desiccated  to  their  normal  consistency. 
However,  if  herbivora  suffer  from  more  severe  catarrh  or  if 
the  large  intestine  is  likewise  involved,  diarrhea  is  present  and 
it  is  one  of  the  most  important  symptoms  of  inflammatory  pro- 
cesses in  the  intestines.  The  feces  are  now  thin-mashy  or  en- 
tirely fluid;  they  contain  poorly  digested  food  stuffs,  also  fre- 
quently mucus  and  shreds  of  the  epithelial  lining,  sometimes 
streaks  of  blood.  They  are  very  fetid,  and  usually  have  an  acid 
reaction.  Feces  of  this  nature  contaminate  the  region  around  the 
anus ;  they  are  frequently  dropped  in  large  amounts  with  signs  of 
tenesmus;  later  involuntary  passages  may  take  place.    When 
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the  animals  defecate  the  mucosa  of  tlie  rectum  sometimes  pro- 
lapses and  later  there  is  a  relaxation  of  the  sphincter  muscles 
with  gaping  of  the  anal  opening.  Fowls'  droppings  are  at  first 
softer,  light  gray,  later  perfectly  fluid,  yellowish  or  greenish, 
fetid  and  tliey  soil  or  mat  the  feathers  in  the  neighborhood  of 
the  cloaca. 

The  abdominal  circumference  either  remains  normal  or  is 
diminished;  in  other  cases  it  becomes  larger.  Palpation  some- 
times elicits  pain,  especially  upon  pressure  in  the  region  of  the 
small  intestines.  The  intestinal  sounds  are  more  lively;  they 
are  often  audilile  continually,  very  loud,  rumbling,  so  that  they 
may  ))e  heard  for  a  distance  of  several  feet;  they  are  markedly 
metallic.  Fetid  flatus  sometimes  escapes  from  the  anus  with 
loud  sounds. 

Convulsive  contractions  in  the  intestines  of  the  horse,  oc- 
curring at  short  intervals,  cause  colicky  pains  which  increase 
after  the  ingestion  of  food  or  drink,  and  tliey  manifest  them- 
selves differently  in  %"arious  animals.  Horses  may  show  milder 
or  more  severe  colicky  pains.  Cattle  nuinifest  pain  by  dull 
roaring,  groaning,  kicking  with  their  hind  legs  towards  the  ab- 
domen; dogs  hide  tliemselves,  lie  curled  up,  howl  loudly  from 
titne  to  time,  jump  up  suihlenly  and  run  luu^kward  and  forward; 
hogs  hide  in  the  straw,  grunt  lourlly  and  frequently  roll  about; 
fowls  do  not  show  any  manifestations  of  abdominal  pain. 

The  urine  is  diminished,  dark  in  color,  and  in  carnivora  fur- 
nishes a  rich  deposit  of  urates;  its  reaction  in  berbivora  is  acid 
even  when  the  appetite  is  preserved;  indican  is  increased. 

The  acid  reaction  of  the  urine  in  berbivora  depends  upon  an  increase  in  phos- 
phates. If  there  is  lack  of  afjpetite,  the  Btarving  animals  decompose  their  own 
I>roleid8.  Frohiier  beJie^'es  that  the  iieiditj  of  the  nriue  in  herhivora  ivitb  ^oml 
appetite  dejkends  upon  the  fact  that  the  contents  of  the  ^maM  intestines,  which  have 
become  acid  in  conserpience  of  livelv  fermentation,  dissolre  a  larjiifer  anionnt  of  the 
earthy  pbosphates  contained  in  vegetables,  these  are  absorbed  in  increased  amotint 
by  tbe  blood  and  have  to  be  excreted  in  increased  anionnt  by  the  kidneys. 

The  temperature  is  frequently  somewhat  elevated.  In 
more  serious  cases  and  in  severe  diarrhea  the  heat  is  un- 
equally distributed  at  the  periphery;  the  pulse  is  accelerated  and 
the  patients  are  listless.    Thirst  is  usually  increased. 

If  the  intestinal  catarrh  is  severe  and  if  diarrhea  continues 
for  any  length  of  time,  prostration  sets  in  rapidly.  The  ani- 
mals now  lie  motionless  on  the  floor  or  they  are  hardly  able  to 
stand  on  their  feet;  the  eyes  sink  in^  the  glance  becomes  luster- 
less,  the  hair  rouerh;  fowls  drop  their  wings,  stand  or  sit  long  in 
the  same  place;  the  exhaled  air  is  bad  and  the  whole  body  has  a 
similar  fe1i<l  srnelL  The  al>domen  is  drawn  in  and  tender  to 
pressure;  the  sphincter  ani  is  strongly  contracted  or,  on  the 
contrary,  relaxed;  the  temperature  and  the  pulse  become  sub- 
normal, the  heart  beat  becomes  hammering,  and  death  now  soon 
ensues. 

The  clinical  picture  just  described  varies  in  some  respects, 
according  to  the  exact  seat  of  the  a-ffection. 
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If  the  small  intestines  alone  are  affected  (Ileitis  et  jejunitis 
eatarrhalis  acuta)  diarrhea  may  be  absent  and  the  feces  may- 
appear  fairly  normal ;  the  intestinal  sounds  are  more  lively  than 
under  normal  conditions,  especially  in  the  region  of  the  small 
intestines ;  violent  pains  may  occur  frequently.  Disease  of  the 
duodenum  may  be  assumed  if  there  is  an  icteric  discoloration  of 
tiie  mucosae  and  if  bile  pigment  appears  in  the  urine. 

In  catarrh  of  the  large  intestines  diarrhea  is  rarely  absent ; 
symptoms  of  colic,  however,  may  be  absent  or  quite  mild;  the 
intestinal  sounds  are  lively  and  loud  flatus  is  abundantly  dis- 
charged from  the  rectum. 

Catarrh  of  the  rectum  is  characterized  ty  frequent,  scanty 
defecation  with  tenesmus ;  the  feces  contain  numerous  shreds  of 
mucus,  which  coat  the  lumps  and  masses  like  membranes;  the 
feces  are  also  frequently  streaked  with  blood.  On  being  intro- 
duced into  the  rectum,  the  finger  or  hand  feels  convulsive  con- 
tractions of  the  sphincter  muscle  which  later  on  relaxes,  and  this 
leads  to  prolapse  of  the  rectal  mucosa  which  feels  hot  and  slip- 
pery; the  introduced  finger  or  hand  becomes  covered  with  mu- 
cus or  blood.  By  the  rectal  speculum  a  markedly  reddened  mu- 
cosa becomes  visible. 

Course.  Mild  cases  last  from  two  to  three  days,  and  then 
the  slight  disturbances  disappear.  There  are  frequently  short  at- 
tacks of  restlessness ;  after  the  expulsion  of  gases  there  are  sev- 
eral fluid  stools,  then  marked  improvement  occurs  leading  to 
rapid  recovery.  In  a  majority  of  cases,  however,  the  disease  is  of 
longer  duration ;  it  lasts  about  a  week  and  the  animals  are  weak 
for  some  time,  even  after  the  disappearance  of  the  symptoms. 
If  the  intestinal  catarrh  is  more  severe,  the  animals  become 
more  and  more  exhausted  in  consequence  of  obstinate  diarrhea 
and  a  fatal  issue  may  occur  in  the  second  or  third  week.  If  the 
disease  lasts  still  longer  it  terminates  in  chronic  catarrh  of  the 
intestines.  There  are  also  very  grave  cases  which  show  pro- 
found prostration  and  grave  intestinal  disturbances  from  the 
start  and  which  end  fatally  within  three  to  four  days.  Cases 
of  this  kind  are  observed  particularly  after  the  ingestion  of 
spoiled  feed  or  putrid  meat  and  they  must  really  be  classified  as 
deeply  penetrating  inflammations. 

A  frequent  complication  of  intestinal  catarrh  is  gastric  ca- 
tarrh; its  symptoms  generally  precede,  but  occasionally  follow, 
those  of  intestinal  catarrh. 

Diagnosis.  The  diagnosis  meets  with  difiiculties  only  in 
the  absence  of  diarrhea,  but  a  correct  diagnosis  is  suggested  by 
lively  intestinal  sounds,  in  connection  ^vith  symptoms  of  colic, 
possibly  with  icterus,  and  by  the  fact  that  the  general  disturb- 
ances and  those  of  the  pulse  are  usually  not  considerable.  In- 
flammation of  the  intestines  usually  leads  to  grave  disturbance 
of  the  general  condition  from  the  start,  weak  and  frequent  pulse. 
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obstinate  lack  of  appetite,  and  the  impossibility  of  influencing 
the  disease  favorably  by  treatment. 

Since  intestinal  catarrh  may  be  due  to  acute  infectious  dis- 
eases and  to  intestinal  parasites,  these  conditions  must  be  con- 
sidered in  the  diagnosis. 

Prognosis.  Primarily  uncomplicated  intestinal  catarrh  is 
dangerous  only  in  very  young  or  very  old  animals ;  in  these  it 
may  occasionally  lead  to  death;  as  a  rule  the  disease  ends  in  re- 
covery and  rarely  leads  to  chronic  catarrh.  Of  unfavorable 
prognostic  significance  are  elevation  of  temperature,  very  severe 
pains,  marked  prostration,  obstinate  diarrhea ;  these  symptoms 
point  to  secondary  inflammation  of  the  intestines. 

Infectious  gastro-intestinal  catarrh  of  hogs  usually  disap- 
pears, under  purely  dietetic  measures  within  one  to  four  days, 
sometimes  only  towards  the  end  of  the  first  week.  Fatalities 
do  not  occur  as  a  rule ;  Aronsohn,  however,  reported  a  mortality 
of  1  to  2%. 

Treatment.  The  main  points  in  the  treatment  of  acute  in- 
testinal catarrh  are  the  establishment  of  favorable  hygienic  con- 
ditions and  the  proper  regulation  of  diet.  The  sick  animals 
should,  above  all,  be  kept  quiet  in  a  warm,  dry  place  where  they 
can,  if  necessary,  be  protected  against  loss  of  heat  by  being  cov- 
ered with  blankets.  The  selection  of  such  a  place  is  particularly 
important  in  young  and  small  animals,  including  rabbits  and 
fowls.  The  feeding  ought  to  be  done  in  the  most  cleanly  man- 
ner and  the  feeding  vessels  should  be  cleansed  scrupulously  be- 
fore each  meal.  The  parts  of  the  body  which  may  become  soiled 
in  defecation  must  be  cleansed,  the  feces  must  be  removed 
promptly  and  frequently  from  the  neighborhood  of  the  sick 
animals,  and  an  admixture  of  feces  with  feed  must  be  strictly 
prevented.  The  buccal  cavity  of  the  animals  should  be  wiped 
out  several  times  each  day  with  pure  or  somewhat  acidulated 
water. 

The  regulation  of  the  diet  should  protect  the  inflamed  mu- 
cous membranes  against  further  irritation  and  should  attempt 
to  furnish  as  little  culture-material  as  possible  to  the  microor- 
ganisms which  rapidly  increase  in  the  abnormal  intestinal  con- 
tents. Animals  should,  therefore,  receive  a  starvation  diet  for 
one  or  two  days,  if  they  come  under  treatment  at  the  first  stage 
and  if  their  state  of  nutrition  permits  of  the  withdrawal  of  food. 
All  irritating,  acrid,  undigestible  food  must  be  avoided  and  food 
must  in  general  be  given  only  in  small  doses  for  each  meal. 
Herbivora  may  receive  aromatic,  but  not  fresh,  hay  (perhaps 
scalded),  grains  softened  in  warm  water,  crushed  oats  or  bar- 
ley (best  mixed  with  water  and  salts),  flour  or  bran  mash  and, 
in  case  the  diarrhea  is  severe,  mucilaginous  soups  of  oats,  bar- 
ley, linseed  cakes;  for  ruminants  in  addition  boiled  beets  and 
potatoes.    Raw  feed  cannot,  as  a  rule,  be  withheld  entirely,  since 
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the  animals  will  then  refuse  all  food.  Diarrhea  occurring  in 
cattle  after  feeding  green  sugar  beet  leaves  can  be  stopped  rap- 
idly by  giving  rough  feed,  particularly  hay  in  the  morning  as  an 
alternating  meal.  Sick  swine  must  be  fed  with  flour,  rice  flour, 
germinated  malt,  linseed,  bread  soups,  roasted  oat  or  barley 
flour,  roasted  chestnuts,  rice,  sago,  boiled  oatmeal  with  fat,  meat 
broth  with  the  yolk  of  eggs  or  a  variety  of  artificial  foods  (see 
page  291).  After  the  diarrhea  has  been  stopped,  finely  chopped 
meat  or  fowl  meat  may  be  added  to  the  enumerated  food  stuffs 
or  the  patients  may  receive  a  mash  of  crushed  barley,  rice,  etc., 
to  which  has  been  added  some  fat  and  salt.  Rabbits  should  re- 
ceive roasted  oats,  young  twigs  of  oaks  or  willow,  also  burnt 
flour  soup,  thick  flour  paste  with  roasted  rye  bread.  The  follow- 
ing are  adapted  for  fowl:  millet,  rice,  corn  and  other  grains, 
boiled  or  worked  into  a  mash  with  the  addition  of  powdered 
chalk;  also  roasted  and  finely  crushed  barley,  and  infusion  of 
half  an  ounce  of  oatmeal  boiled  in  one  quart  of  water,  or  one  part 
of  linseed  boiled  in  twenty  parts  of  water;  parrots  do  well  on 
chocolate  or  on  bread  moistened  with  claret.  The  ingestion  of 
water  must  be  limited  and  the  animals  must  not  receive  it  cold, 
but  water  which  has  been  standing  for  some  time. 

Since  acute  intestinal  catarrh  generally  follows  errors  of 
diet,  the  removal  of  the  gastro-intestinal  contents  is  indi- 
cated ;  this  diminishes  the  amount  of  the  irritating  material  al- 
ready in  the  gastro-intestinal  tract,  removes  a  culture  soil  for 
excessively  multiplying  intestinal  bacteria  and  to  a  certain  ex- 
tent brings  about  a  disinfection  of  the  intestines.  If  the  noxious 
material  is  probably  still  in  the  stomach  then  lavage  of  the  latter 
or  the  use  of  emetics  may  be  indicated.  The  treatment  of  dis- 
turbances of  gastric  functions,  if  at  all  present,  must  follow  the 
principles  laid  down  above  (see  page  291).  To  remove  the  nox- 
ious or  abnormally  fermenting  contents  of  the  intestines  mild 
laxatives  should  be  employed ;  the  best  drug  is  probably  castor 
oil  250-500  gm.  to  horses;  500-1000  gm.  to  cattle;  50-200  gm.  to 
calves,  foals,  sheep  and  goats ;  50-100  gm.  to  hogs ;  15-50  gm.  to 
dogs ;  5-20  gm.  to  cats ;  to  rabbits  and  birds  5-15  gm.  To  horses 
and  cattle  castor  oil  is  administered  with  the  double  dose  of  hot 
water  or  with  the  same  or  the  double  dose  of  a  bland  oil  (oil  of 
sesame,  oil  of  poppies,  etc.) ;  to  the  dose  for  horses  may  also  be 
added  50-70  grams  of  ether;  this  makes  the  oil  light-fluid;  for 
dogs  and  cats  the  oil  may  be  emulsified  with  one-fifth  gum  arabic 
and  five  to  ten  parts  of  water  or  with  aqua  menthae,  tinctura 
aurantii,  succus  citri,  etc.,  or  in  gelatin  capsules  (3-10  at  5  grams 
each) ;  to  the  hog  in  the  form  of  an  electuary  with  licorice  or 
honey;  for  fowls  a  mixture  with  equal  parts  of  water  should  be 
injected  directly  into  the  esophagus  with  a  syringe  armed  at  its 
tip  with  a  flexible  tube ;  or  small  pieces  of  stale  bread  soaked  in 
castor  oil  are  introduced  into  the  pharynx  of  fowls  (Schlampp). 
According  to  the  experiments  of  F.  Miiller  calomel  has  a  laxative 
effect  only  in  dogs  (0.3-0.4  gm.),  cats  (0.1-0.15  gm.),  rabbits  (0.2 
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In  catarrh  of  the  rectum,  particularly  in  camivora,  the  in- 
ternal treatment  indicated  should  be  combined  with  rectal  injec- 
tions with  disinfectants  and  astringent  drugs  (argentum 
nitricum  1-5:1000,  alum,  tannic  acid,  sulphate  of  iron  in  1  to 
2%  solutions,  also  starch  in  water,  perhaps  with  some  tincture 
of  opium,  or  with  the  use  of  suppositories. 

Bectal  injections  are  given  with  a  thick -walled  rubber  tube^  connected  with  a 
funnel  or  an  irrigator.  The  fluid  should  be  lukewarm  and  it  should  be  introduced 
under  a  low  pressure  so  that  the  intestine  is  not  made  to  contract.  In  this  manner 
large  amounts  of  fluid  may  be  introduced  into  the  rectum.  Before  giving  an  in- 
jection, the  feces  should  be  removed  if  possible.  In  fowls  a  syringe  with  a  dull 
nozzle  may  be  used. 

Moderate  and  even  heat  is  also  beneficial  and  reduces  the 
peristaltic  movements  and  in  this  manner  acts  against  abdom- 
inal pain.  Hence  w^arm  fomentations  on  the  abdominal  wall  are 
indicated;  also  warm  infusions  given  internally.  Fowls  are' 
often  influenced  very  favorably  by  hot  sand  baths  (60-70°  C.) 
(Klee). 

To  counteract  the  severe  weakness  which  often  comes  on  in 
young  animals  rubbing,  warm  packs,  subcutaneous  injections  of 
caffeine  and  camphor  are  beneficial.  Most  reliable,  however,  for 
this  purpose  is  the  intravenous,  subcutaneous  or  intrarectal  in- 
jection of  physiologic  salt  solution.  This  latter  is  best  brought 
to  body  temperature,  after  having  previously  been  sterilized, 
and  is  injected  with  aseptic  precautions  under  the  skin  or  into 
a  vein.  If  injected  in  this  manner,  one  might  also  add  to  the 
solution  2  to  3%  of  grape  sugar.  The  intravenous  or  subcu- 
taneous dose  for  large  animals  is  4-5  quarts,  2  quarts  for  me- 
dium-sized animals,  %-Mi-l  quart  for  smaller  animals. 

Literature.  Aronsohn,  B.  t.  W.,  1898,  110.— Braun,  Kaninchenkrkh.,  1907,  25.— 
Esaer,  A.  f.  Tk.,  1901,  XXVII,  306.— Gottschalk,  D.  t.  W.,  1909,  497.— Haag,  W.  f. 
Tk.,  1907,  906.— Hentrich,  Z.  f.  Vk.,  1905,  59.— Klee,  Geflugelkrkh.,  1905,  50.— 
Vet.,  Jhb.,  1906,  350.— Kramell,  Z.  f.  Vk.,  1899,  319.— Muller,  Klin.  Unters,  iiber 
Wert  und  Wirkung  des  Kalomels.  Diss.  Giessen,  1908. — Schlampp,  Therap.  Technik, 
1907,  II,  1.    Halfte.— Uebele,  Therap.  Handlexikon,  1910. 
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*1  ^^ 
Occurrence.  ''5=^  le  disease  occurs  most  frequently  in  calves 
and  lambs,  more  ri^i'ely  in  foals  and  still  less  frequently  in  other 
domestic  animals. 

Etiology.  The  gastro-intestinal  organs  of  young,  particu- 
larly of  sucking  animals,  are  very  sensitive  and  become  affected 
even  after  slight  errors  in  diet.  Saliva  is  secreted  only  to  a 
small  extent;  the  epithelial  covering  of  the  gastro-intestinal 
tract  is  tender  and  very  sensitive,  the  muscularis  is  unable  to 
make  any  greater  efforts ;  the  basal  cells  of  the  gastric  glands 
are  poorly  developed,  the  gastric  juice  contains  comparatively 
little  pepsin,  while  the  pancreas  does  not  secrete  any  amylolyiic 
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enzyme  for  some  time  after  birth.  All  these  conditions  fully 
explain  the  sensitiveness  of  the  gastro-intestinal  tract  of  suck- 
lings to  noxious  influences.  In  ruminants  there  is  the  further 
cause  that  the  fore-stomachs  are  not  yet  functioning  and  the 
fluid  food  enters  the  abomasinn  without  any  preliminary  prepa- 
ration. This  fact  becomes  particularly  important  in  young  rum- 
inants which  have  been  weaned  too  early. 

Since  sucklings,  as  a  rule,  receive  only  milk,  an  improper 
composition  of  the  latter  is  generally  the  cause  of  the  affection. 
The  character  of  milk  is  rarely  influenced  unfavorably  l)y  a  too 
abundant  feeding  of  the  mother  animals  with  green  feed  or 
clover  hay.  Much  more  dangerous  is  the  milk  after  insuflScient 
feeding  with  watery,  non-nutritious,  spoiled  feed.  Certain  com- 
ponent parts  of  the  feed,  poisonous,  oily  resinous  plants,  and  cer- 
tain drugs,  particularly  laxatives,  find  their  way  into  the  milk 
and  exert  a  disease-producing  effect  upon  the  digestive  organs 
of  the  sucklings.  The  milk  of  cows  which  receive  an  abundance 
of  distillery  slop  or  oil  cakes  may  produce  gastro-intestinal  ca- 
tarrh in  calves. 

Certain  diseases  of  the  mother  animals  produce  changes  in 
the  functions  of  the  mammarj'-  glands.  Most  dangerous  in  this  re- 
spect are  the  acute  infectious  diseases  and  still  more  the  inflam- 
niatory  diseases  of  the  udder.  In  the  course  of  acute  infectious 
diseases  the  milk,  which  is  also  changed  in  its  composition,  fre- 
quently contains  toxins,  and  in  mastitis  certain  pathogenic  bac- 
teria may  coagulate  the  milk  in  the  udder,  or  this  may 
have  undergone  slimy  or  other  changes.  Hence  sucklings  al- 
most invariably  become  sick  if  the  mother  animal  suffers  from 
acute  parenchjTuatous  or  any  other  form  of  mastitis,  from  foot- 
and-mouth  disease,  smallpox,  epizootic  aphthae,  or  tuberculosis 
of  the  udder.  Excessive  exertion  of  the  mother  animal  likewise 
disturbs  the  proper  secretion  of  milk. 

Disease  of  young  animals  is  frequently  seen  in  artificial 
feeding  with  milk,  when  the  attendants  lack  in  proper  cleanli- 
ness. Milk  is  a  favorable  soil  for  a  variety  of  bacteria  and  will 
easily  decompose,  the  organic  acids  then  formed  causing  ca- 
tarrhal processes  in  the  gastro-intestinal  tract  of  young  ani- 
mals. It  must  also  be  considered  tliat  boiling  destroys  certain 
ferments  contained  in  the  milk  which  assist  i.  'j  functions  of  the 
gastro-intestinal  tract;  still  more  dangerous  are  milk  substi- 
tutes; these  contain  flour  almost  without  exception  and  are 
easily  decomposed ;  unsatisf actorv  is  likewise  skimmed  milk  to 
w™  flo^3r,  bread,  etc.,  have  been  added. 

\\^  ^^S^stion  of  too  large  amounts  of  otherwise  unobjec- 
tionable milk  often  produces  digestive  disturbances.  A  mistake 
IS  sometimes  made  in  allowing  young  animals  to  suck  only  at 
long  intervals,  for  instance  morning  and  evening;  under  these 
conditions  the  stomach  is  not  able  to  work  up  properlv  the  ex- 
cessive amount  of  ingested  milk.  On  the  other  hand,  a  mistake 
may  ne  made  in  the  other  direction,  the  voung  animals  mav  be 
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permitted  to  suck  too  often  and  they  may  overload  their  stom- 
ach in  this  manner. 

Finally  gastro-intestinal  disturbances  may  be  brought  about 
because  the  young  animals  have  not  been  permitted  to  suck  the 
colostrum  which  removes  the  meconium  from  the  newborn. 
Frequently  a  catarrhal  affection  of  the  gastro-intestinal  mucosa 
is  due  to  marked  cooling  of  the  body  in  consequence  of  staying 
in  cold,  damp,  drafty  barns,  or  in  consequence  of  sucking  from 
a  cold  udder,  or  staying  in  the  open  air  during  cold  weather  or 
during  rain. 

Improper  weaning  may  also  produce  the  affection  if  only 
dry  feed  is  given  at  once  to  the  weaned  young.  The  gastric 
mucosa  is  excessively  irritated  by  the  coarse  feed  and  at  this 
period  the  fore-stomachs  do  not  yet  function  properly  in  rumi- 
nants. 

In  weaned  animals  the  disease  may  also  be  due  to  the  same 
factors  which  cause  it  in  adults  (see  pages  285  and  325). 

Bacteria  probably  also  play  a  role  in  the  production  of  the  disease;  these  micro- 
organisms are  normally  present  in  the  intestinal  tract  and  they  may  be  enabled  to 
display  pathogenic  properties  in  consequence  of  errors  of  diet,  or  bacteria,  which  are 
pathogenic  from  the  start,  may  be  ingested  with  the  food  stuffs.  The  bacillus 
eoli  communis  appears  able  occasionally  to  attain  pathogenic  properties.  (See  vol.  I.) 

Sometimes  intestinal  parasites  may  produce  a  catarrhal  in- 
flammation of  the  gastro-intestinal  mucosa. 

Anatomical  Changes.  Post-mortem  examination  frequently 
shows  rather  insignificant  changes  such  as  hyperemia,  a  mod- 
erate amount  of  swelling  of  the  gastro-intestinal  mucosa;  in 
other  cases  there  may  \ye  small  hemorrhages,  swelling  of  the 
follicles,  sometimes  also  superficial  ulcerations. 

Sjrmptoms.  The  disease  usually  begins  with  a  diminution 
of  appetite  and  with  a  certain  degree  of  lassitude  after  which 
febrile  symptoms  come  on.  The  sucklings  do  not  hunt  up  their 
mothers;  if  they  are  taken  to  her  they  suck  little  and  without 
relish;  weaned  animals  take  little  food  or  none  at  all.  Some- 
times vomiting  occurs  and  a  marked  improvement  is  then  notice- 
able. 

After  a  short  time  diarrhea  comes  on  and  this  remains  the 
prominent  feature  of  the  clinical  picture  and  it  may  even  be 
the  very  first  symptom.  In  the  beginning  the  feces  are  of  nor- 
mal color,  but  somewhat  soft,  later  on  they  become  thinner  and 
thinner,  finally  perfectly  thin-fluid  and  are  sometimes  voided  in 
a  stream  at  short  intervals,  under  tenesmus.  At  this  time  the 
feces  are  yellowish  or  yellowish-gray,  distinctly  acid  in  reaction 
and  of  a  disagreeable,  penetrating,  sour  smell;  they  contain 
white  or  gray  flocculi,  lumps  (fat-droplets,  fat-crystals  and  bac- 
teria), sometimes  bloody  streaks,  or  they  are  even  uniformly 
reddish.  The  animals  lie  curled  up  on  the  floor  or  stand  up  with 
their  back  curved;  the  legs  are  drawn  under  the  abdomen  and 
the  patients  exhibit  manifestations  of  abdominal  pain  which  is 
generally  severe. 
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The  thill-fluid  feces  soil  tlie  iiei^lilvorlioo*!  nf  the  anus;  as  al 
conseqiieiiee  the  haii's  fall  out  and  eezeiua  and  intertrigo  develop.! 

The  abdomen  appears  either  drawn  in  and  sunken  in  at  the 
flanks  or  it  is,  on  the  contrary,  Woated  moderately;  the  latter 
condition  is  seen  particularly  in  rnininaiits.  The  intestinal! 
sounds  are  sonieiinies  exeeptionally  loud  and  nnidjling.  Palpa- 
tion  in  the  region  of  the  stomach  elicits  tenderness  rarely  if  at 
all  (theahomasum  in  nnninants). 

If  diarrliea  is  ol>stinate  dehility  and  emaciation  rapidly  ap- 
pear. Tlie  appetite  is  now  entirely  hickiug,  while  thirst  may  he 
intense;  the  eyes  sink  in,  the  fiir  l>eeomes  serulihy,  the  skin  is 
dry  or  covered  with  a  clammy  sweat,  the  whole  hotly  emits  a  dis- 
agreealde  nanseatinpf  odor.  Finally  the  animals  are  hardly 
able  to  staml  on  their  feet;  tliey  lie  apathetically  on  the  floor, 
the  peripheral  portions  of  the  body  become  as  cold  as  ice,  in- 
voluntary movements  of  the  bowels  occur  and  death  takes  place 
in  syncope  or  with  convulsions. 

Course.  In  a  majority  of  cases  the  disease  ends  in  re- 
covery. The  diarrhea  stops  after  a  certain  time,  occasionally 
after  a  few^  hours;  the  appetite  improves,  the  animals  become 
more  lively  and  generally  recover  rapidly,  even  in  those  cases 
where  the  alTection  has  lasted  for  some  time.  Grave  cases  lead 
to  death  in  three  to  live  days,  occasionally,  liowever,  they  drag 
along  for  several  weeks  and  a  catarrhal  pneumonia  is  then  usu- 
ally the  tenninal  affection.  Aphthous  stomatitis  is  a  frequent 
complication  in  lambs. 


Dia^osis.  The  disease  may  be  confounded  with  dysentery 
of  sucklings;  the  latter,  however,  always  attacks  the  animals 
iinmediately  after  birth  or  at  the  utmost  during  the  first  few 
days  of  life;  it  takes  a  much  more  unfavorable  course  and  be- 
trays clearly  its  infectious  character,  while  simple  gastro-intes 
tinal  catarrh  appears  sporadically,  and  even  if  there  are  a  num- 
ber of  cases,  one  is  able  to  demonstrate  the  common  external 
factor  in  its  production. 


^ 
H 


Progfnosis.  The  younger  the  sick  aninmls,  the  longer  the 
disease  lasts  and  the  less  favorable  is  the  prognosis.  The  latter 
also  defiends  npon  whether  it  is  possible  to  remove  the  noxious 
causative  factors. 

Treatment  The  first  attempt  at  treatment  must  l)e  the  reg- 
ulation^ of  the  iliet  of  the  sick  animals;  if  they  are  sucklings,  the 
diet  ot  the;  mother  animal  nuist  likewise  he  attended  to  and 
errors  of  diet  or  external  unfavorable  conditions  have  to  be  cor- 
rected speedily.  In  case  the  young  animals  have  to  be  brought 
up  hy Jiand,  it  is  advisable  to  feed  them  with  pasteurized  milk, 
tormalm  inilk  (1  to  25.000)  or  perhydrase  milk.  The  detrimen- 
tal  eitect  of  feeding  milk  may  be  diminished  by  the  addition  of 
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lime  water  (a  teaspoonful  to  a  quart  of  milk) ;  its  often  markedly- 
bloating  effect  may  be  removed  by  the  addition  of  boiled  oatmeal. 
Lafitte  saw  unfavorable  results  from  the  exclusive  use  of  fresh 
whey.  Sucklings  should  be  allowed  to  feed  three  or  four  times 
per  day  and  if  necessary  should  be  fed  by  a  healthy  foster- 
mother.  The  diet  of  wearied  animals  must  be  regulated  in  the 
same  manner  as  is  recommended  in  intestinal  catarrh  of  adult 
animals  (see  page  330).  The  barn  should  be  kept  uniformly 
warm  and  the  place  where  the  young  animals  are  must  be 
cleansed  very  thoroughly.  The  teats  of  the  mother  animals 
should  also  be  cleaned  before  the  young  are  allowed  to  suck. 

The  medicinal  treatment  is  similar  to  that  used  in  dysentery 
of  the  newborn  (see  Vol.  I)  or  to  that  used  in  gastro-intestinal 
catarrh  of  adult  animals  (see  page  331). 

In  calves  favorable  results  have  been  obtained  by  the  admin- 
istration of  salicylic  acid  with  tannic  acid  aa  1-2  gm.  three  times 
a  day  in  camomile  tea).  Schwarzmeier  recommends  for  foals 
tincture  of  opium  (up  to  5.  gm.  pro  dosi)  with  tannic  acid  in 
whiskey;  Schley,  for  calves,  a  i/2%  solution  of  nitrate  of  silver. 
Sometimes  washing  out  of  the  rumen  (see  page  274)  may  be- 
come necessary  (Imminger).  Eber  has  brought  about  a  cure 
in  two  calves,  after  collapse  had  occurred,  by  the  sub- 
cutaneous injection  of  two  quarts  of  physiologic  salt  solution 
(Na  CI  0.8%  carbonate  of  sodium  0.25%).  The  absorption 
of  this  solution  goes  on  very  rapidly,  especially  if  aided  by  mas- 
sage. Kronacher  had  similar  favorable  results  with  the  rectal 
application  of  physiologic  salt  solution. 

Literature.  Albrecht,  W.  f.  T.,  1888,  335.— Eber,  D.  t.  W.,  1909,  107.— 
Kronacher,  B.  t.  W.,  1909,  575.— Imminger,  W.  f.  T.,  1907,  1.— Lafitte,  D.  t.  W., 
1905,  357  (Review).— Ley dendecker,  B.  Mt.,  1891,  164.— Schwarzmeier,  0.  M.,  1889, 
486. 


15.    Catarrhal  Intestinal  Colic.    Enteralgia  Catarrhalis. 

(Einfache   Reiz-,  Krampf-,   rhenmatische   or   ErJcdlticngskoUk 

[German].) 

Wliat  is  generally  called  rheumatic  or  convulsive  colic  is  a 
mild,  short  attack  of  acute  intestinal  catarrh  with  colicky  pains. 

If  a  special  chapter  is  here  devoted  to  this  affection,  this  is  done  be- 
cause the  affection  is  frequently  treated  separately  in  veterinary  litera- 
ture as  a  form  of  colic.  The  French  writers  include  the  disease  in  the 
great  group  of  ^^congestions  inffstinales/'  to  which  also  belong  the  dis- 
turbances due  to  thrombosis  of  the  mesenteric  arteries.  The  term  **  con- 
vulsive colic,"  ^^ Krampf kolik^'  (German),  appears  o])jectionable  be- 
cause all  genuine  colicky  pains  are  due  to  convulsive  contractions  of 
the  intestines. 

Vol   2-22. 
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Occurrence.  Symptoms  of  colic  in  the  horse  undonbtedly 
are  due  most  commonly  to  a  transitory  acute  intestinal  catarrh. 
Thirty-five  per  cent  of  the  colic  affections  seen  in  the  Budapest 
clinic  are  due  to  this  affection  and  it  is  the  most  frequent  type  of 
colic  among  breeding  and  cavalry  horses.  Cattle  and  hogs  are 
likewise  sometimes  subject  to  this  disease. 

Etiology.  The  causative  factors  are  the  same  as  in  acute 
intestinal  catarrh  (see  page  325).  In  a  certain  proportion  of 
cases  external  or  internal  cooling  of  the  body  plays  a  role; 
(drenching,  standing  in  cold  weather  in  the  open  air  when 
heated,  the  ingestion  of  excessively  cold  water  or  of  cold  frosted 
feed).  Catarrh  from  these  causes  is,  however,  rarer  than  ca- 
tarrh due  to  errors  of  diet.  The  loud  intestinal  sounds  which 
are  considered  characteristic  for  the  disease,  the  socalled 
** cramp  sounds,"  clearly  point  to  lively  fermentative  pro- 
cesses in  the  intestinal  tract  with  an  increased  formation  of 
gas;  the  disease  occurs  just  as  frequently  during  the  warm 
season,  when  the  animals  are  less  exposed,  as  during  cold 
weather.  Cavalry  horses,  which,  as  a  rule,  receive  little  rough 
feed  and  which  in  consequence  often  feed  upon  the  bedding 
straw,  frequently  suffer  from  the  disease  after  the  ingestion  of 
mouldy  straw  (Pr.  Mil.  Vb.).  In  cattle,  particularly  in  working 
oxen,  catarrhal  intestinal  cramps  are  often  caused  by  the  inges- 
tion of  large  amounts  of  water  (see  page  326). 

Pathogenesis.  The  irritating  substances  (gases,  fatty 
acids)  or  too  much  cold  water  cause  convulsive  contractions  in 
various  portions  of  an  irritable  intestinal  wall,  which  vary  in 
duration.  These  convulsive  contractions  then  cause  the  colicky 
pains  (Bauchzwicken,  Bauchgrimmen  [German]).  After  the 
abnormal  intestinal  contents  have  been  voided,  the  convulsive 
contractions  cease,  bnt  the  peristalsis  for  some  time  remains 
more  lively  because  the  intestinal  mucosa  is  in  a  catarrhal  con- 
dition. 

Symptoms.  Horses  are  subject  to  symptoms  of  colic  which 
are  usually  violent ;  the  individual  attack  lasts  from  five  to  fif- 
teen minutes  and  the  animals  appear  well  during  the  intervals. 
The  intestinal  sounds  are  usually  intensified  and  more  frequent, 
sometimes  continuous  and  occasionally  audible,  not  merelv  over 
the  caecum  Imt  likewise  over  the  remainder  of  the  intestines. 
Defecation  may  be  perfectly  normal,  that  is,  if  only  the  small 
intestines  are  affected,  or  it  occurs  more  f requentlv  and  the  feces 
are  soft  and  contain  undigested  particles  of  feed;  sometimes 
there  are  short  attacks  of  diarrhea.  In  cattle  severe  attacks  of 
CO  ic  come  on  suddenly,  tlie  abdomen  is  occasionally  somewhat 
enlarged  and  the  loft  flank  depression  is  somewhat  filled  out, 
f.  i?f  I'^^^f'''^  IS  al)sent.  After  half  an  hour  diarrhea  sets 
]?J^}u  '*  ""  gradual  diminution  of  the  pains;  the  animals 

usually  appear  perfectly  recovered  after  a  few  hours. 
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Hogs  become  very  restless  in  consequence  of  catarrhal  in- 
testinal pains ;  they  lie  dovm  frequently,  roll,  groan,  sigh,  or  cry 
out  aloud.  After  the  expulsion  of  flatus  and  after  several  defe- 
cations they  become  quiet. 

Coarse.  In  the  course  of  mild  cases  the  attacks  of  pain  last 
only  a  few  quarters  of  an  hour ;  the  affection  rarely  extends  over 
six  hours,  but  even  after  the  symptoms  of  pain  and  restlessness 
have  disappeared,  the  intestinal  sounds  persist  for  some  time. 
The  very  mild  character  of  the  catarrhal  affection  of  the  intes- 
tinal wall  fully  explains  the  rapid  recovery  after  the  irritating 
substances  have  been  carried  off  or  the  causative  factors  have 
been  favorably  influenced.  The  course  is  favorable  almost  with- 
out exception ;  only  very  rarely  do  excessively  strong  intestinal 
contractions  lead  to  volvulus. 

Diagnosis.    The   appearance   of  abdominal   pain   in   par- 
oxysms, the  absence  of  an  increase  of  the  abdominal  circumfer- 
ence in  the  horse,  usually  also  in  cattle  and  swine,  in  connection 
^%vit\x  a  lively  peristalsis  with  commonly  more  frequent  defeca- 
tion, the  absence  of  general  disturbances,  the  negative  result  of 
^n  exploration  per  rectum  are  characteristic  for  the  affection 
umcJer  discussion.     Embolism  of  smaller  intestinal  arteries  oc- 
^^isionally  also  causes  abdominal  pain.     A  differential  diagnosis 
is    only  possible,  and  then  not  always,  if  the  history  shows  peri- 
odM<*  attacks  of  abdominal  pain  without  any  external  cause,  with 
a  :»^  o  Tmal  character  of  the  feces,  and  when  rectal  exploration 
<^/e*r»^:i.  c>n8trates  thrombosis  of  the  mesenteric  artery,  in  which  case 
^^^^  _:»^»ay,  of  course,  assume  an  embolic  closure  of  some  small  in- 
tes^i:K-3ial  vessels. — ^Abdominal  pains  due  to  uterine  contractions, 
J?*"  ^  ^^  in  in  mares  come  on  towards  the  end  of  gestation  and  are 
5*^^      't  0  energetic  fetal  movements,  do  not  lead  to  an  intensifica- 
I  '^^^      ^3f  the  intestinal  sounds  and  the  fetal  movements  can  easily 
1^^        X'^^  erceived. — Strangulation    or    invagination    in    cattle    can 
^  ^^^^«r  eluded  from  the  history  and  the  findings. 


^    J       ^  --treatment.    Warm  applications  upon  the  abdomen  and  rec- 
^^^      ^  ^»njections  with  warm  water  have  a  tendency  to  stop  the 


g^    ^      -  ^s  of  the  intestines.     Warm  applications  may  be  made  in 

^^^^,^7"^         a  manner  that  two  sacks  are  sewed  together,  dipped  in 

Y^j       ^^^^^  ^^  ^°  ^">  pil^ced  upon  the  abdomen  and  covered  with  a  dry 

«  ^^*C:et.     The  application  must  be  renewed  every  ten  minutes. 

^r^w  ^^^     liorses  the  abdominal  pain  is  very  intense  morphine  (0.3-0.5 

^^,^1  ^       may  be  given  subclitaneously  or  chloral  hydrate  per  rec- 

-yj^^  *       To  expel  the  decomposing  intestinal  contents  rapidly  mild 

^^xves  may  be  given  which  are  not  liable  to  lead  to  cramps, 

^.^^^^^al  salts,  castor  oil,  combined  with  ether  for  horses) ;  the 

^<^*^   should  be  regulated  as  in  acute  intestinal  catarrh  (see  page 


340  Abdominal  Paia  in  Uterine  Contractions.  Chronic  Intestinal  Catarrh. 

Abdominal  Pain  in  Uterine  Contractions.  Highly  bred  mares 
freciuently  show  symptoms  of  colic  in  the  advanced  stages  of  gestation, 
especially  al)out  the  8th  month  of  pregnancy  and  during  the  last  weeks 
before  parturition,  these  depend  upon  a  mechanical  irritation  of  the 
uterus  ])y  the  moving  embryo  and  upon  uterine  contractions  caused 
by  it.  •  Predisposing  causes  are  changes  in  position  of  the  embryo, 
external  dull  force  to  the  a])domen,  overheating  followed  by  the  inges- 
tion of  cold  water,  the  ingestion  of  spoiled  feed. 

The  symptoms  are  similar  to  those  of  catarrhal  intestinal  cramps, 
but  the  hand  placed  upon  the  abdomen  may  feel  the  kicks  of  the  embryo 
and  they  may  become  visible  on  the  abdominal  wall.  The  affection 
lasts  from  1  to  3  hours  and  then  disappears  suddenly;  in  some  mares 
the  painful  attacks  recur  within  short  intervals,  sometimes  every  second 
day,  even  every  6  to  8  hours,  especially  shortly  before  parturition; 
(Schleiffer  Vet.  1894,  229). 

For  treatment  su])cutaneous  injections  of  morphine,  also  the  inter- 
nal administration  of  camomile  tea  are  indicated. 


16.    Chronic  Intestinal  Catarrh.     Catarrhus  intestinalis  chron— 

icus. 

{Enteritis  catarrhalis  chronica.) 

Etiology.    Primary  chronic  intestinal  catarrh,  which  is  com — 
parativoly  rare,  usually  arises  from  an  acute  intestinal  catarrhs 
if  the  latter  has  lasted  for  some  time  or  if  the  inflammatory  in- 
fluences have  acted  for  a  considerable  period  upon  the  intestinal 
mucosa.     The  causative  factors  are  the  same  as  those  of  acute 
intestinal  catarrh  (see  page  325),  the  most  common  cause,  how- 
ever, is  improper  feeding  and  the  continued  ingestion  of  im- 
proper or  spoiled  food. 

According  fo  the  statements  of  Dieckerhoflf,  there  occurs  in  foals, 
also  in  cattle,  slieep,  swine  and  goats,  during  the  first  two  years  of  life, 
a  chronic  distur])ance  of  the  function  of  the  intestinal  mucosa,  which 
leads  to  i)rogressive  emaciation  and  fre(|uently  to  death.  Dieckerhoflf 
has  named  this  disease  *^Darrsucht''  (German)  or  Tabes  intestinalis 
(intestinal  wasting  away)  and  has  separated  it  from  the  disease  Tabes 
mesaraiea.  (StM^  Vol.  l.)  The  etiology  of  the  disease  is  unknown,  its 
causes  are  prol)ably  various  emaciating  internal  diseases.  According 
to  Olage,  this  Talx^s  intestinalis  in  foals  is  in  reality  an  infectious  sclero- 
stomiasis  ((|.  v.). 

Dawson  has  d(»scri]>ed  a  disease  observed  in  the  United  States  under 
the  name  of  Infectious  Asthenia  in  chickens  two  to  six  months  old,  which 
IS  caustMl  l)y  a  bacterium  of  the  colon  group  (bacterium  astheniie)  and 
characterized  l)y  a  profound  duodenal  catarrh.  The  same  disease  has 
occasmnally  been  o])served  in  Germany  by  Kitt. 

Some  of  the  cases  described  by  Dieckerhoflf  and  Harms  as  chronic 
gastrie  catarrh  of  eattb\  and  a  disease  described  in  France  as  **diarrhee 
chronic |ue/'  'Munan  tendre/*  *' dysenteric,"  should  more  properly  be 
classified  as  **eiiteritis  paratuberculosa  (Bang).     (See  Vol.  I.) 

^lore  eoiniuonly  elironie  intestinal  catarrh  is  a  secondary 
atleetion.     Such  seeondarv  chronic  intestinal  catarrhs  are  seen 
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in  chronic  passive  congestion  of  the  intestines  due  to  chronic 
diseases  of  the  heart  and  liver,  very  rarely  in  certain  cases  of 
thrombosis  of  the  mesenteric  artery,  in  chronic  infectious  dis- 
eases  (tuberculosis,  pyobacillosis  [Grips,  Glage  &  Nieberle]), 
chronic  hog  erysipelas  (Eisenmann)  and  in  chronic  constitu- 
tional diseases.  Intestinal  worms  likewise  frequently  produce 
the  picture  of  this  disease. 

Anatomical  Changes.  The  intestinal  mucosa  usually  ap- 
pears dark  purplish  to  brown  red,  sometimes  slate  colored,  in 
consequence  of  the  presence  of  numerous  blackish  points,  and 
thickened,  while  the  glands  of  the  propria  are  enlarged,  tough, 
or  changed  into  cysts.  Sometimes,  however,  the  mucosa  is  thin, 
pale,  and  shows  depressions  in  the  place  of  the  solitary  and 
agminated  follicles  (socalled  areolation).  Occasionally  there 
are  formed  round,  thick  but  shallow,  later  on  deeper  or  con- 
fluent irregular  ulcerations  with  undermined  and  tough  margins. 
After  healing,  these  ulcers  leave  radiating  cicatrices.  After  per- 
foration of  such  ulcers  purulent  ichorous  peritonitis  occurs  in 
their  neighborhood,  and  the  affected  loop  of  intestine  becomes 
adherent  to  neighboring  loops,  to  other  abdominal  organs  or  to 
the  abdominal  wall. 

In  asthenia  of  chickens  the  intestinal  contents  appear  to  be 
only  mucus,  the  duodenal  mucosa  is  reddened  at  its  prominent 
points  and  the  cadaver  is  much  emaciated. 

Symptoms.  When  chronic  intestinal  catarrh  has  existed 
for  some  time,  the  nutrition  of  the  animals  suffers  to  a  high 
degree.  They  are  listless  and  their  ability  to  work  is  much  dimin- 
ished; later  on  their  condition  becomes  very  poor,  the  skin  is 
dry  and  non-elastic,  the  fur  rough  and  lusterless,  the  mucosa? 
are  pale.  The  appetite  is  variable,  sometimes  the  animals  eat 
an  enormous  amount,  sometimes  they  refuse  food  for  days. 
The  abdomen  is  drawn  in  although  a  moderate  chronic  bloating 
occurs  occasionally,  particularly  in  cattle.  Defecation  occurs 
at  irregular  intervals,  constipation  lasting  for  several  days 
alternates  with  violent  diarrhea;  sometimes  the  feces  are  dry 
and  they  are  dropped  after  considerable  intervals,  at  other  times 
they  are  thin  mushy  or  fluid,  containing  poorly  digested  par- 
ticles of  food,  shreds  of  mucus,  lumps  of  pus,  and  they  are 
sometimes  streaked  with  blood;  they  are  often  very  fetid. 
Occasionally  masses  of  mucus  without  any  feces  are  voided. 

From  time  to  time,  particularly  when  bloating  is  present, 
large  amounts  of  intestinal  gases  are  expelled  from  the  rectum. 
Peristalsis  is  absent  during  constipation,  very  lively  during 
diarrhea.  Colicky  pains  are  rare,  when  they  occur,  they  usually 
precede  diarrhea  or  appear  while  it  lasts.  During  lack  of  appe- 
tite in  herbivora  the  urine  often  becomes  acid ;  but  Friedberger 
&  Frohner  as  well  as  Albrecht  usuallv  found  an  alkaline  reaction 


342  Chronic  Intestinal  Catarrh. 

of  the  urine  under  these  conditions.    Bauer  found  an  increase 
in  indican. 

According  to  Dieckerhoff,  the  symptoms  of  intestinal  tabes  of  young 
animals,  are  diminution  of  appetite,  partial  constipation,  occasionally 
diarrhea  (Kronig),  emaciation  progressing  to  the  point  of  cachexia,  and 
leading  in  three  to  six  months  to  death  unless  something  can  be  done  by 
a  proper  change  of  diet. 

In  infectious  asthenia  of  chickens  one  sees  listlessness,  depression, 
progressive  emaciation  in  spite  of  greedy  feeding,  pale  discoloration  of 
the  comb  and  of  the  wattles,  of  the  throat  and  ears,  and  slight  consti- 
pation. In  the  further  course  of  the  disease  the  appetite  becomes  vari- 
able. Finally,  the  cachectic  animals  succumb  after  the  disease  has 
lasted  about  three  months. 

Course.  Chronic  intestinal  catarrh  may  last  for  months  or 
even  years  and  it  may  lead  to  complete  exhaustion  of  the  sick 
animals,  after  an  edema  has  developed  on  the  extremities  and 
in  the  lower  abdominal  region.  Death  takes  place  from  mar- 
asmus. The  disease  usually  takes  this  course  in  old,  poorly 
nourished,  hard  worked  animals. 

Diagnosis.  Progressive  emaciation,  occasional  attacks  of 
diarrhea,  which  rarely  last  continuously  for  weeks  and  months, 
the  presence  of  undigested  particles  of  feed  in  the  feces  are 
signs  upon  which  the  diagnosis  rests.  As  to  the  localization  of 
the  affections  the  same  rules  hold  good  as  are  laid  down  for 
acute  intestinal  catarrh  (see  page  329).  Lumps  of  pus  in  the 
feces  point  with  great  probability  to  ulcerations. 

Considering  the  fact  that  chronic  catarrh  of  the  intestines 
is  usually  a  secondary  affection,  one  should  always  carefully 
examine  all  organs  and  look  into  the  method  of  feeding  in  order 
to  find  out  the  primary  disease.  As  such,  one  must  think  of 
chronic  infectious  diseases,  metabolic  diseases,  helminthiasis, 
clironic  disease  of  the  liver,  chronic  uremia,  and  in  horses  dis- 
turbances of  mastication  in  consequence  of  anomalies  of  teeth. 

The  disease  called  *  *  Darrsucht, "  according  to  Dieckerhoff,  may  be 
rocogiiized  from  the  fact  that  the  improperly  fed  young  animals  of  one 
IumhI  or  flock  all  become  more  or  less  sick  and  emaciate  progressively 
TuluMvulosis  has  sometimes  to  be  excluded  by  a  properly  conducted  tu- 
luMVulin  test. 

A  diagnosis  of  infectious  asthenia  of  chickens  is  suggested  by  the  fac 
Ihnt  the  sick  animals  are  all  two  to  six  months  old,  that  cachexia  de 
vrh>ps  ])rogrcssivoly  in  spite  of  a  good  appetite,  that  the  course  is  quit( 
rlironic  and  that  there  are  no  pronounced  anatomical  changes.  The 
HilVonMitial  diagnosis  must  always  consider  the  possibility  of  helminthi 
umIm. 

Prognosis.  Clironic  intestinal  catarrh,  whether  primarv 
or  H(MH)ndary,  must  always  be  looked  upon  as  a  serious  affection 
wlueli  will  often  resist  the  most  careful  treatment  for  a  lonj 
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time  or  even  permanently.  The  prognosis  is  particularly  un- 
favorable in  old  animals  and  when  a  proper  regulation  of  the 
diet  is  impossible.  The  prognosis  of  secondary  chronic  intes- 
tinal catarrh  depends  upon  the  primary  underlying  disease. 
There  is  no  hope  of  recovery  in  **Darrsucht"  after  cachexia  is 
once  present;  young  animals  three  to  four  months  old  gener- 
ally succumb  to  this  disease.  Chickens  affected  by  infectious 
astenia  generally  die. 

Treatment.  A  rational  diet  (see  pages  295  and  330)  offers 
the  best  means  of  preventing  the  development  or  to  stop  the 
progress  of  chronic  intestinal  catarrh.  The  sick  animals  should 
be  taken  out  daily  and  should  be  used  for  work  only  moderately. 
Animals  attacked  by  **Darrsucht"  may  recover  in  one  to  two 
month  if  they  are  pastured,  provided  that  the  disease  has  not 
progressed  too  far. 

To  regulate  defecation,  castor  oil  and  the  neutral  salts  are 
indicated,  among  the  latter  particularly  Carlsbad  salt  (for  dos- 
age, etc.,  see  page  331).  The  desired  effect  can,  however,  only  be 
attained  if  the  salts  are  administered  to  the  animals  one-half  to 
one  hour  before  feeding,  and  in  moderate  doses  (130-500  gm.  pro 
dosi,  or  of  the  5%  solution,  tablespoonful  doses).  This  course 
must  be  continued  for  a  long  time  and  kept  up  for  some  time 
after  recovery.  With  the  salts  may  be  combined  bitters  (gen- 
tiana,  calamus,  rheum,  oak  bark).  Constipation  must  be  counter- 
acted by  mild  laxatives,  diarrhea  by  astringents  and  mucilagin- 
ous medicines  (see  page  332).  Good  results  have  been  brought 
about  in  horses  by  the  systematic  administration  of  creolin. 

A  good  result  may  as  a  rule  be  expected  only  in  primary 
<5atarrh  and  while  the  general  condition  is  still  fairly  good.  The 
authors  again  point  out  the  possibility  that  intestinal  w^orms 
»iay  be  the  cause  of  the  trouble ;  cases  which  have  been  treated 
Xor  a  long  time  without  any  success  at  all,  have  yielded  in  a 
^hort  time,  after  an  antihelmintic  treatment  was  instituted. 

Against  infectious  asthenia  of  chickens,  Klee  recommends  the  ad- 
^ninistration  of  castor  oil  (in  teaspoon  doses)  or  of  calomel  (0.01-0.05 
^in.)  until  a  marked  laxative  effect  becomes  manifest.  The  birds  ought  to 
X'eccive  further,  daily  twice  per  head,  1-2  gm.  of  the  following  mixture : 
i^ennel,  anise  seed,  coriander,  bark  of  quinia,  each  4  gm. ;  powdered  root 
of  gentian  and  ginger,  each  7.5  gm. ;  sulphate  of  iron  2.0.  As  drinking 
^u-ater  the  fowls  should  have  a  watery  solution  of  sulphate  of  iron  and 
sulphuric  acid  (1000:2:2).  The  healthy  animals  must  be  separated  and 
the  coops  must  be  disinfected. 

Literature.  Bachstadt,  Z.  f.  Vk.,  1908,  159.— Dawson,  Anim.  iDd.,  1898,  329.— 
Dieckerhoff,  Si)e2.  Path.,  1892,  H,  313,  1904,  1,  638.— Eiseiimanii,  Monh.,  1906, 
XVII,  97.— Olage,  Z.  f.  Infkr.,  1905,  1.  341. — Grips,  Glage  &  Nieberle,  Die  Schwcine- 
peuche,  1904.— Klee,  A'et.  Jhb.,  1901,  245;  Geflugelkrkh,  1905,  26.— Kramell,  Z. 
t  Vk.,  1899,  319.— Kroning,  Z.  f.  \k.,  1906,  202. 
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17.    Membranous  Enteritis.    Enteritis  membranacea. 

(Socalled  *'Darmkri(pp''  [German]  or  Croupous  enteritis;  en- 

terite  coueneuse,  on  pseudomemhraneuse  on  muco- 

memhraneuse  [Cadeac]   [French].) 

Id^embranous  enteritis  is  characterized  by  a  peculiar,  gener- 
ally superficial,  inflammatory  process  of  the  intestinal  mucosa, 
with  the  formation  of  pseudomembranes,  which  are  composed 
almost  exclusively  of  mucus. 

Occurrence.  This  rather  rare  affection  is  observed  most 
frequently  in  cattle,  according  to  Keilgaard  quite  frequently 
in  horses,  rarely  in  sheep  (Clavel,  Lafosse).  Among  cattle, 
young,  well  nourished  and  pregnant  animals  are  affected  prefer- 
ably if  after  winter  feeding  they  are  pastured  during  cool 
weather  on  luxuriant  meadows. 

Etiology.  The  nature  of  the  affection  suggests  infectious 
material  as  its  cause,  while  external  influences,  such  as  the  in- 
gestion of  too  cold  water  or  the  feed  supply  play  a  role  as  pre- 
disposing factors.  Nothing  definite  can  be  said  as  to  the  nature 
of  the  supposed  infectious  agent.  The  disease  has  been  observed 
frequently  after  the  ingestion  of  rotten  potatoes  or  beets  or  of 
absolutely  fresh  feed. 

Whether  an  occlusion  of  the  intestines  or  the  lack  of  peristalsis,  due  to  intes- 
tinal bacteria,  may  cause  an  accumulation  of  mucus  cannot  at  present  be  decided. 
It  is,  however,  a  fact  that  abundant  thick  masses  of  mucus  collect  in  the  rectum 
of  horses,  similar  to  croupous  membranes,  if  an  internal  occlusion,  situated  between 
rectum  and  stomach,  prevents  peristalsis  of  the  rectum. 

Anatomical  Changes.  As  a  rule  the  jejunum,  cecum  and 
colon  are  uniformly  changed;  however,  the  small  intestine  or 
on  the  other  hand  the  large  intestine  alone  may  be  the  seat  of 
pathological  changes.  The  intestinal  contents  are  thin  fluid  and 
dirty  discolored^,  mixed  with  blood  in  grave  cases  and  very  fetid, 
floating  in  it  are  found  yellowish  to  brown,  tough,  elastic  mem- 
brane-like or  tubular,  cylindrical  masses.  Similar  masses  are 
found  adhering  to  the  mucosa.  The  tubular  or  cvlindrical  de- 
posits are  usually  from  1.5  to  3.5  feet  long,  but  they  mav  excep- 
tionally be  as  long  as  35  feet  (Arnal).  They  are  composed  of 
several  layers,  the  membranous  substance  alternating  with  laj-^- 
ers  ot  darkly  stained  fecal  matter.  The  intestinal  mucosa  shows 
reddening  in  grave  cases,  also  hemorrhages,  it  is  somewhat 
swollen.  In  the  horse  one  usuallv  finds  changes  only  in  short 
portions  of  the  large  intestine  and  the  pseudomembranes  are 
characterized  by  their  small  dimensions. 


u.^T.f^T.,"?^^^^^^^^^*^  examination  of  the  pseudomembranous  deposits  show  th 
ice  01  numerous  ^rranules  in  an  exceedinj^^iy  fine  reticulum  (Gurlt).     Weigert" 
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Btain  never  shows  aoy  fibHn  in  the  cases  examiDed,  and  the  proper  stains  demon- 
strated the  presence  of  mucin  (Johne).  Chemical  tests  made  by  Lassaigne  showed 
that  the  pseudomembranes  oonsist  almost  exclusively  of  condensed  mucus ;  the  same 
results  were  obtained  by  Clement  who  investigated  membranous  enteritis  in  horses. 

All  investigations  made  have  failed  to  furnish  any  proof  that  mem- 
branous enteritis  is  a  genuine  diphtheritic  inflammation  of  the  intestinal 
mucosa,  but  they  have  rather  shown  that  we  are  dealing  with  a  peculiar 
;)urely  catarrhal  process  with  an  overproduction  of  mucus,  analogous  to 
the  membranous  catarrh  of  the  stomach  of  man  (Nothnagel).  One 
lould  not  reconcile  the  usually  mild  course  of  the  infection  with  a  grave 
jroupous  inflammation.  The  preferably  catarrhal  character  of  the  pro- 
cess does,  of  course,  not  exclude  an  occasional  deeply  penetrating 
nflammation. 

For  these  reasons  it  appears  proper  to  consider  here  this  form  of 
jnteritis  and  to  separate  it  from  true  croupous  inflammation.  This  will 
)e  considered  among  the  gastro-intestinal  inflammations  (q.  v.). 

Sjrmptoms.  The  disease  usually  begins  with  disturbances 
)f  digestion  and  mild  attacks  of  colic.  The  animals  do  not  eat 
nuch,  they  are  depressed  and  ruminate  irregularly.  One  also 
)bserves  muscular  tremor,  reddening  of  the  conjunctivae  and  an 
icceleration  of  pulse  and  respiration.  The  secretion  of  milk  is 
luppressed.  The  mild  attacks  of  colic  last  only  12  to  15  hours  and 
hen  cease  for  several  days.  The  feces  are  at  first  dry ;  they  are 
Iropped  less  frequently  and  with  increased  abdominal  pressure. 
\.fter  five  or  six  days,  rarely  somev/hat  later,  colicky  pains  re- 
jur,  the  animals  walk  around  restlessly,  turn  their  heads  to  look 
owards  the  abdomen,  kick  with  their  feet  and  drop  feces  with 
iigns  of  tenesmus.  These  are  thin  fluid  and  fetid,  mixed  with 
pray  or  yellowish-white  membranous,  tubular  or  cylindrical 
nasses  of  variable,  sometimes  of  considerable  length.  The  solid 
ylinders  or  the  tubular  pieces  are  either  empty  or  filled  with 
eces  and  may  at  first  sight  be  mistaken  for  pieces  of  intestines, 
lowever,  their  homogeneous  structure  and  the  absence  of 
aesentery  and  blood  vessels  prevent  such  a  mistake.  After  one 
0  two  days  the  symptoms  suddenly  disappear;  however,  the 
eces  remain  fetid  for  several  days  and  are  mixed  wdth  mucus ; 
hen  the  animals  recover  completely. 

Deviations  from  this  clinical  picture  occur  in  two  direc- 
ions.  In  very  mild  cases  animals  previously  apparently  quite 
ealthy,  very  unexpectedly  drop  such  membranes  as  described, 
►erhaps  with  symptoms  of  a  little  restlessness,  then  thin  fluid 
eces,  mixed  with  mucus,  then  they  soon  get  well  again  (Lafore, 
leynal,  Combe).  There  are,  however,  on  the  other  hand,  cases 
rhich  run  from  the  start  a  course  with  the  symptoms  of  a  grave 
nteritis  or  these  symptoms  may  develop  later  on  and  profuse 
emorrhages  may  occur  in  the  further  course  of  the  disease.  In 
ases  of  this  kind  there  is  great  prostration,  complete  lack  of 
ppetite,  high  fever,  the  pulse  cannot  be  felt,  the  peripheral 
•arts  of  the  body  feel  cold  as  ice  and  the  fluid  and  fetid  feces  are 
lore  or  less  hemorrhagic. 
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In  horses,  the  disease  likewise  usually  begins  with  restlessness ;  this 
soon  disappears  and  the  animals  then  stand  apathetically  and  stagger  on 
standing  and  walking.  In  other  eases  colicky  symptoms  are  at  first  ab- 
sent, the  disease  begins  wnth  a  diminution  of  the  appetite  which  soon 
disappears  completely.  There  is  often  fever  (39.5°-41''  C.)  and  always 
an  acceleration  of  the  pulse.  In  the  further  course  of  the  disease,  colic 
appears  and  the  feces  are  profusely  covered  with  mucus ;  grayish-white, 
or  white  opaque,  structureless  or  curled-up  long  strands  or  membranes 
of  mucus  may  also  be  present  free  in  the  intestines  or  they  may  be 
voided  with  the  feces.  The  disease  always  ends  in  the  recovery  of  tb© 
animals  after  a  few  or  several  days. 

Course.  The  wiiole  course  usually  lasts  from  8  to  12  days,  it 
may  be  somewhat  shorter  or  on  the  contrary  longer ;  in  the  lat- 
ter case,  exacerbations  occur  during  the  voiding  of  the  pseudo- 
membranes  and  remissions  at  other  times.  The  disease  usually 
ends  in  recovery;  a  fatal  issue  occurs  in  only  such  cases  as 
are  complicated  with  grave  intestinal  inflammation  or  intestinal 
hemorrhages;  in  these  the  animals  may  succumb  after  four  or 
five  days.  Very  exceptionally  there  may  be  a  fatal  obstruction 
of  the  intestines  by  the  accumulated  pseudomembranes. 

Diagnosis.  The  true  character  of  the  disease  jean  be  recog- 
nized only  after  the  appearance  of  the  pseudomembranes ;  before 
this  occurs  it  cannot  be  distinguished  from  other  inflammatory 
processes  of  the  intestinal  tract.  The  pseudomembranes  have 
a  typical  appearance  and  can  easily  be  distinguished  from  pieces 
of  tendons  that  are  accidentally  taken  up  with  the  feed,  from 
tapeworms,  loops  of  intestines  and  other  objects. 

Treatment.  The  expulsion  of  the  pseudomembranes  and 
of  fetid  feces  may  be  hastened  by  the  administration  of  alkalies, 
especially  the  laxative  salts  (see  page  331) ;  later  on  mucilagin- 
ous mixtures  and  astringents  are  indicated,  similar  to  those 
recommended  in  other  forms  of  intestinal  inflammation  (see 
page  331).  The  regulation  of  the  diet  must  follow  the  same  prin- 
ciples as  are  laid  down  in  the  treatment  of  acute  intestinal 
catarrh  (see  page  330). 

Literature.  Clavol,  J.  du  Midi,  1860,  361.— Combe,  Pr.  v^t.,  1900,  157.— 
Dolnfond,  Hoc,  1842,  217.— Oraziadei,  Clin,  vet.,  1901,  592.— Gurlt,  Magr.,  1847,  80.— 
Imniinjror,  W.  f.  T.,  1904,  55.— Keilgaard,  Maanedsskr.,  1907,  XIX,  81.— Nothnagel, 
Dio  Krankh.  d.  Darmos,   1898,  139.— Revnal,  Diet,  1860,  87. 


Enteritis  Pseudomembranacea  of  Cats  (croupous  enteritis  of  cats). 
ThiH  is  a  <iis(»aso  evidently  peculiar  to  cats.  According  to  Zschokke,  who 
firHt  d(»scril)(Hi  it,  it  is  most  common  among  young  cats  and  appears  epi- 
zootically  during  winter  and  spring.  Cases  of  enteritis  pseudomera- 
hranaeea  have  been  observed  also  by  Kitt,  and  more  recently  by  Schmul, 
who  Htudied  the  histologic  changes  of  the  disease. 

Zsehokke  believes  that  the  probable  cause  of  the  disease  is  a  virulent 
variety  of  the  colon  bacillus.     This  variety,  when  fed  to  a  young  cat, 
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produced  a  transitory  intestinal  catarrh  and  twitching  of  the  muscles; 
in  another  cat  it  led  to  a  fatal  intestinal  catarrh.  Schmul  believes  that 
several  kinds  of  bacteria  are  concerned  in  the  causation  of  the  disease. 
The  most  important  anatomical  changes  consist  in  an  increase  in 
thickness,  diminished  elasticity  and  a  greater  transparency  of  the  wall 
of  the  small  intestines ;  in  about  one-half  of  the  cases  there  are  deposits 
on  the  mucosa;  the  latter,  however,  is  almost  always  reddened  and 
swollen.  The  contents  of  the  small  intestines  are  of  a  milky  turbidity, 
while  the  contents  of  the  large  intestines  are  frequently  mixed  with 
blood. 

The  histologic  examination  shows  that  the  intestinal  villi  are  markedly  con- 
tracted, the  tissues  of  the  intestinal  wall  are  edematous,  there  is  frequently  necrosis 
>f  the  villi,  and  this  may  extend  even  into  the  serosa.  There  is  also  a  .moderate 
leucocytic  infiltration  and  likewise  moderate  hemorrhagic  extravasation. 

The  pseudomembranes  arc,  according  to  Zschokke,  composed  of  a  mixture  of 
spithelia,  leucocytes  and  fibrin  threads,  but  according  to  Schmul,  they  are  mostly 
nade  up  of  bacteria  and  do  not  give  either  a  distinct  mucin  or  a  fibrin  reaction. 

The  mesenteric  lymph  glands  usually  show  acute  swelling ;  the  liver 
ind  the  kidneys  are  congested. 

The  symptoms  of  the  disease  consist  in  vomiting  and  diarrhea  and 
:hese  usually  lead  to  death  in  one  to  three  days,  so  that  a  suspicion  of 
Doisoning  is  freciuently  created. 

Treatment  is  unpromising,  according  to  past  experiences. 

Literature.  Kitt,  Pathol.  Anat,  1906,  II,  61.— Schmul,  A.  f.  Tk.,  1907, 
iXXIII,  445.— Zschokke,  Schw.  A.,  1900,  XLII,  20. 


18.    Inflammation  of  the  Stomach  and  Intestines.  Gastro- 
enteritis. 

Septic,  typhoid,  mycotic  enteritis,  intestinal  mycosis^  intestinal 

typhoid,    dysentery    of   adult    animals,   Magenruhrseuche 

[German],  Fungus  and  meat-poisoning,  croupous  or 

diphtheritic  enteritis,  Mycosis  seu  sepsis  intesti- 

nalis,   gastro-enterite,   gastro-enterite   dysen- 

terique    [French],  pseudo-typhoid). 

Under  the  name  of  gastro-enteritis  are  comprised  all  of 
liose  inflammatory  processes  which  affect  either  the  stomach  or 
lie  intestines,  but  usually  both  of  them  simultaneously,  and 
irhich  are  quite  intense  in  character,  leading  to  hemorrhage,  sup- 
puration or  to  the  formation  of  true  croupous  membranes  due  to 
lecrosis.  These  conditions  do  not  constitute  one  specific  entity, 
>ut  they  have  to  be  treated  collectively  under  a  common  head, 
ince  the  necessary  investigations  are  lacking  to  separate  them 
Properly  into  several  specific  types. 

Severe  inflammatory  processes  in  the  stomach  and  intestines  may 
levelop  upon  the  basis  of  a  variety  of  causes,  hence  the  clinical  picture 
varies  a  good  deal.  In  certain  cases  the  symptoms  are  quite  charac- 
teristic for  particular  uniform  types  and  therefore  justify  a  separate 
consideration  under  a  special  head  (sec  foreign  bodies  in  the  stomach, 
membranous  enteritis,  coccidial  dysentery).  A  separate  consideration 
is  also  indicated  for  inflammations  produced  in  the  course  of  poisoning 
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(by  acids,  alkalies,  phosphorus,  arsenic,  lead,  tnereury,  crotoii  oiK  car- 
bolic acid,  eantliarid^^s,  liipiiia^  aiid  other  plants  eoiilaining  acrid  suH- 
staiices.  CoiiHiilt  text-hooks  on  Toxieohigy. ).  Thosi'  forms  of  ^'astro- 
enteritis  will  not  be  eonsid(*red  here,  whieh  occur  in  the  course  oi  acute 
infectious  diseast^s  (anthrax,  all  forms  of  hi'morrhagic  septieemia,  hog 
I'bolera,  rinderpest,  iiiflueuza,  distemper,  dog  typhoid,  etc*). 

Etiology.     In  some  eases  jii^astro-enteritis  develops  after  a 

simple  catarrh  of  tlie  stomaeh  or  intestines  or  it  is  lirought 
about  by  the  same  factors  wliieh  eause  tbe  latter.  Liideeke  saw 
a  bemorrliagic  enteritis  in  eattle  after  tbe  feeding!:  of  green  sugar 
beet  leaves  which  containcil  sodium  saltjieter^  Similar  eases 
have  been  observe*!  in  horses  wldch  had  ^lied  in  collapse  before 
diarrhea  bad  set  in.  With  the  exception  of  tliese  types  tbe  most 
frequent  causes  of  gastro-enteritis  are  spoiled  feed  (soealled 
moidd  poisoning,  gastro-enteritis  mycotica,  mycosis  intesti- 
nalis), 

Herbivora  sicken  freqnontly  *Tftcr  the  ingestion  of  large 
amounts  of  spoiled  and  mouldy  feed.  As  such  may  be  men- 
tioned rotten  and  fermenting  beets  or  cuttings  of  beets^  po- 
tatoes, to  a  lessor  ext(*nt  nmnldy,  moist  grain  or  rough  feed, 
particidarly  if  mneb  contaminated  with  rust-fungi  (see  {*age 
183).  Marek  has  produced  bemorrbagic  enteritis  in  rabbits  with 
tbe  ureeluspores  of  Pnccinia  graminis;  Push  in  the  same  animals 
with  another  fungus  (Tilletia  curies);  otlier  authors,  however, 
were  not  able  to  demonstrate  experimentally  the  poisonous 
nature  of  tbese  moubls.  The  ingestion  of  iH^lding  straw  and 
nmnure  is  sometimes  also  dangerous.  Water  from  wells  in  the 
neigliliorbood  of  cesspools,  or  water  contamiTiated  with  animal 
offal  bas  repeatedly  caused  numerous  affections. 

Carnivora  very  fre(|uently  df^velop  a  gastro-enteritis  (meat 
poisoning)  after  tbe  ingestion  of  infected  or  spoiled  meat.  Meat 
derived  from  animals  which  have  suffere<l  from  certain  inff*e- 
tious  diseases  may  exert  its  disease-producing  inllut^nco  liy  bac- 
teria containe^l  therein,  by  tbeir  toxins,  or  \\y  ptomains  subse- 
queidly  formed,  or  by  the  combination  of  all  three  factors*  Most 
important  in  tliis  respect  are  the  pyogenic  bacteria  or  ratlier 
the  diseases  produced  by  such  as  septieenna  and  pyemia  (puer- 
peral fever,  the  various  forms  of  wumid  fevers,  purulent  arth- 
ritis, pundent  inlbimmations  of  seriuis  memliranes,  streptococci- 
mastitis,  enteritis,  etc.).  In  carnivora  tlie  bacteria  of  meat 
poisoning  (see  there)  an^  of  importance.  Sometimes  meat  be- 
cotnes  dangerous  on  account  of  specific  septicennc  diseases  such 
as  anthrax.  In  all  septicennc  diseases  the  circulating  l)aeteria 
and  ibeir  toxins  are  found  with  the  blood  in  the  muscles  and  in 
tbe  internal  organs.  The  dangerous  nature  of  tlie  meat  may  in- 
crease iifter  slaugbter  because  the  pathogenic  bacteria  mav  in- 
crease further. 

Ifi  1S_1^1  iiiiirierous  fatal  oascH  of  irastro-etitoriti^  wt^re  ohservp^h  hi  thp  sotith«*rn 
l-wrts  or  Hntiifarx,  in  iJotjs  wbjrh  hail    Uu]   upon   the  meat  of  swine  ?irk   with  bog 


Etiology.  349 

cholera.  It  could  not  be  decided  in  these  eases  whether  the  affection  of  the  dogs 
was  due  to  the  microorganisms  of  hog  cholera,  to  its  toxins  or  to  other  bacteria. 
Berger  saw  hemorrhagic  gastro-enteritis  in  the  dogs  of  a  village  after  these  animals 
had  fed  upon  parts  of  chickens  that  had  been  sick  with  fowl  cholera. 

Meat  or  meat  preparations  coming  from  healthy  animals 
may  subsequently  become  poisonous  in  consequence  of  contami- 
nation with  bacteria  which  may  form  organic  poisons  or  which 
may  themselves  be  of  a  pathogenic  nature.  Postmortem  putre- 
faction of  albumen  does  not,  however,  appear  to  have  a  particu- 
larly deleterious  effect  (M.  Miiller). 

It  is  quite  possible  that  bacteria  which  are  important  in  this  re- 
spect for  meat  may  come  from  the  feces  or  from  the  insuflSciently  cleaned 
intestinal  wall.  This  would  explain  the  often  very  dangerous  nature  of 
sausages,  because  they  offer  a  chance  for  the  chopped-up  meat,  etc.,  to 
become  infected  from  an  insuflSciently  cleaned  intestinal  wall.  Some  of 
the  bacteria  in  question  are  common  inhabitants  of  the  intestines,  such 
as  some  species  related  to  the  bacillus  coli  communis  which  have  been 
demonstrated  repeatedly  in  cases  of  meat  poisoning. 

Putrefaction  of  albumen  leads  to  the  formation  of  poisonous  substances  which 
may  undoubtedly  occasionally  lead  to  meat  poisoning  characterized  by  paralysis  of 
nerves.    The  most  important  of  these  are: 

Neurin,  a  strong  poison  formed  in  putrefying  meat  after  5  or  6  days,  probably 
in  consequence  of  bacterial  activity.  Symptoms  of  neurin-intoxication  are  difficulty 
in  respiration,  weak  heart,  salivation,  increase<l  peristalsis,  diarrhea,  convulsions,  finally 
collapse. 

Muscarin  is  identical  with  the  poison  contained  in  the  poisonous  fly  toadstool; 
it  leads  to  similar  symptoms. 

Methylguanidin,  another  not  well  determined  ptomain,  is  formed  in  putrefying 
liorse  flesh;  it  causes  convulsions  and  paralysis  of  the  heart. 

Less  poisonous  are  cadaverin  an<l  putrescin  which  cause  local  inflammations 
9&nd  death  only  in  lar^jer  doses,  cholin  (poiFonous  only  in  very  large  doses)  and  finally 
9t  ptomain  isolated  by  Garcia  from  putrefying  horse  flesh. 

Pathogenic  bacteria  differing  from  those  already  mentioned 
«nd  generally  not  yet  well  known  may  get  into  the  intestinal 
^ract  with  feed  that  is  otherwise  perfectly  unobjectionable.  Such 
l)acteria  probably  cause  dysentery  of  cattle,  which  sometimes 
^>ccurs  enzootically  among  barn  fed  cattle,  rarely  on  the  pasture. 
■The  disease  attacks  almost  witliout  exception  adult  animals. 
There  is  also  the  possibility  that  inflammations  may  be  caused 
^y  the  normal  intestinal  bacteria  in  animals  debilitated  by  insuffi- 
^ent  feed.  It  is  probable,  on  the  other  hand,  that  dysentery 
in  adult  cattle  and  sheep  not  due  to  coccidia  is  frequently  in  fact 
^  form  of  hemorrhagic  septicemia  (see  Vol.  I). 

Under  the  name  of  dysentery  are  comprised  in  veterinary  medicine  a  variety  of 
deeper  inflammatory  processes  of  the  gastro-intestinal  tract,  while  in  human  medi- 
cine (aside  from  tropical  amebic  dysentery)  dysentery  designates  a  specific  endemic, 
*~lipbtheritic  intestinal  inflammation  caused  by  the  Bacillus  dysenteriap  of  Shiga- 
l^nise.  It  is  possible  that  a  specific,  enzootic  dysentery  may  occur  in  animals, 
especially  in  cattle;  however  it  cannot  at  this  time  le  separated  from  other  forms 
of  gastro-enteritis  nor  can  its  relation  to  human  dysentery  be  determined.* 

*It  hai  however  been  shown  that  there  are  various  types  of  human  harillary  dysenteries 
ranged  by  a  variety  of  bacilli  all  belonginK  moro  or  less  to  the  colon  proup;  snrh  bacilli 
%etin|r  a>  the  cause  of  dysentery,  and  not  quite  identical  with  the  Shiga-Kruso  bacillus  have 
^en  isolated  by  Flexner'and  others.      (Translators'  notice.) 
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pneumonia.  If  gastro-intestinal  catarrh  comes  on  after  exces- 
sive elTorts  (long  rides,  particularly  during  great  heat,  long 
lasting  railroad  transportation)  one  may  assume  that  a  lower- 
ing of  the  resistance  of  the  organism  as  a  whole  had  led  to  a 
lowering  of  the  resistance  of  the  intestinal  wall  and  had 
exposed  it  to  the  detrimental  effect  of  intestinal  bacteria. 
The  intestinal  affection  coming  on  within  twenty-four  hours 
after  excessive  work  (**Distanzrittkranklieit"  [German]  of 
Heuss)  has  generally  a  hemorrhagic  character  and  usually  ends 
fatally. 

Larger  masses  of  sand  which  have  found  their  way  into  the 
gastro-intestinal  canal  sometimes  cause  gastro-enteritis  in 
horses  (Mazulewitsch,  Wenderniikow  and  others)  and  in  hogs, 
(authors'  observation)  owing  to  mechanical  irritation  and  to 
small  injuries  which  open  up  portals  for  the  invasion  by  bac- 
teria. In  this  manner  hogs  often  become  affected  when  they  are 
transported  in  railway  cars  the  floor  of  which  has  been  covered 
with  sand. 

Pathogenesis.  Every  gastro-enteritis  is  really  due  to 
microorganisms  or  their  toxins;  their  effect  is  not  confined  to 
the  intestinal  wall  but  extends  to  the  entire  organism.  Bac- 
teria and  their  metabolic  products  are  readily  absorbed  in  the 
inflamed  intestine  and  then  easily  lead  to  general  intoxication 
or  infection.  This  may  occur  the  more  easily  since  such  intes- 
tinal inflammations  spread  to  the  submucous  tissue  which  is 
quite  rich  in  lymph  channels.  (Some  bacteria  can,  even  in  a 
healthy  intestine,  travel  into  the  mesenteric  gland  and  into  more 
distant  organs  as  shown  by  the  investigations  of  Porcher, 
Desoubry,  and  more  recently  by  Bogozinsky,  Wrzosek  &  Ficker). 
Hence  gastro-enteritis  is  complicated  from  the  start  by  more 
serious  general  disturbances  or  by  affection  of  more  distant 
organs. 

Anatomical  Changes.  The  gastro-intestinal  mucosa  is  af- 
fected to  a  variable  extent  from  case  to  case,  sometimes  more 
uniformly,  sometimes  in  patches,  especially  on  the  thick  rugae 
which  are  of  a  lively  red  color,  either  light  or  dark  with  punctate 
or  streaked  hemorrhages ;  there  may  also  be  more  extensive  suf- 
fusions of  blood.  In  the  cases  of  gastro-enteritis  of  dogs  which 
the  authors  have  observed,  they  found  sometimes  the  mucosa  of 
the  stomach,  at  other  times  that  of  the  intestines,  diffusely  dis- 
colored dark  red  and  moderately  swollen.  The  gastro-intestinal 
contents  are  sometimes  hemorrhagic,  usually  quite  fetid.  The 
small  hemorrhages  in  the  stomach  lead  to  the  formation  of 
small,  round,  sharply  defined  erosions  (erosiones  haemorrhagi- 
C8b).  The  mucosa  and  submucosa  are  edematous,  the  submucosa 
of  the  stomach  sometimes  shows  purulent  infiltration  (gastritis 
purulenta  sive  phlegmonosa).  The  abdominal  serosa  is  hyper- 
emic  (arterial  injection). 
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The  solitary  ami  agiiiiiiated  follicles  are  considerably 
swolleii  aud  the  ueerotic  epitiielial  cells  form  a  boar-frosted, 
ashy  or  bran-like  eoveriii*c.  Necrosis  may  penetrate  more  deeply 
whereupon  the  various  layers  of  the  mucosa  become  changed 
into  dirty  gray,  opaque-yellow  psendoniendiranes;  after  these 
are  slied  siimons  ulcers  remain  beliiml,  round  or  large  an<l  ir- 
regular, bounded  by  underniine<l  margins,  the  base  covered  by 
necrotic  tissue  shreds.  The  l)acillus  necrophonis  leads  to  the 
formation  of  flat  ulcers  of  the  size  of  half  a  dollar  or  a  dollar 
piece,  dirty  yellowisli  or  pale  yellowish,  covered  by  a  soft  or 
lirm  cheese-like  mass  which  can  easily  be  removed.  Such  places 
become  confluent  and  form  irreguUir  spots,  the  intestinal  wall 
beconn*s  thickened  and  loses  in  elasticity. 

The  mesenteric  glands  nrv  always  swollen.  Acute  swelling 
of  the  spleen,  parenclu^natons  degeneration  and  inflannnation 
of  interna!  organs  and  occasionally  the  presence  of  metastatic 
abscesses  indicate  more  or  less  that  a  general  infection  has 
taken  place. 

Symptoms.  Gastro-enteritis  sometimes  begins  with  the 
symptoms  of  acute  gastric  catarrh  and  gradually  passes  over 
into  the  picture  of  infJammation  ;  generally,  however,  the  animals 
sicken  suddenly  under  grave  symptoms.  Tlie  ingestion  of  feed 
and,  in  runiinants,  rumination  cease,  thirst  is  sometimes  much 
increased,  often  the  aninmls  exhiliit  manifestations  of  abilominal 
pains,  which  are  generally  dull,  less  fre<iuently  sharp  and  severe 
so  that  they  lead  to  maniacal  attacks.  Carnivora  and  liogs  vomit 
frequently,  and  the  expelled  matter  occasionally  is  bloody; 
vomiting  is  sometimes  seen  in  herbivora,  and  more  frer|uently 
repeated  retching  and  gagging. 

All  animals  except  tlie  horse  usually  show  tenderness  on 
liressnre  of  the  region  of  tlie  stomach  or  abomasuni  or  even  of 
the  whole  abdomen.  In  ruminants  tliere  is  generally  also  moder- 
ate bloating  with  moderate  increase  of  the  circumference  of  the 
abdomen;  this  is,  however,  also  in  otlier  aninuils,  seen  in  the 
beginning  of  the  disease.  In  the  further  course  of  the  disease 
tiie  dimensions  of  tlie  al)donien  usually  decrease  in  consequence 
of  diarrhea,  and  the  abdomen  is  drawn  in* 

Whenever  the  stomach  is  affected  particularly,  the  intestinal 
sounds  are  less  freqneiit  or  entirely  absent  and  there  is  consti- 
pation. ^  If  enteritis  is  already  present  the  intestinal  sounds  are 
intensified  or  continuous  and  diarrhea  sets  in,  tlie  animals  void 
large  masses  of  fetid  matter  with  painful  elTorts;  these  are 
sonpi'tiines  mixed  with  shreds  of  tissue  ov  blood;  dogs  sometimes 
void  pure  blood  ;  relaxation  <»f  the  rectal  sphincter  juuscle  linally 
leads  to  involuntary  defecation.  If  diarrhea  has  existed  for 
some  time  ami  if  the  intestinal  contents  have  consequently  been 
dmnnrshed  materially,  the  intestinal  sounds,  dej lending  both 
upon  peristalsis  and  the  i>n*sence  of  fluids  and  irases,  may  be 
absent;  smiultaneously  with  the  absence  of  intestinal  sounds 
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there  occurs  a  decrease  of  the  droppings  and  there  may  be  com- 
plete constipation.  However,  tenesmus  of  the  rectum  is  even 
then  often  observed. 

In  hemorrhagic  gastro-enteritis  of  dogs  loss  of  substance  is 
seen  frequently  in  the  mucosa  of  the  cheeks  and  on  the  gums,  but 
this  is  rarely  the  case  in  dysentery  of  cattle. 

The  urine  contains  albumen,  also  occasionally  formed  ele- 
ments such  as  casts,  sometimes  also  blood,  and  it  shows  an  acid 
reaction  even  in  herbivora. 

The  symptoms  de- 
scribed are  accompa- 
nied by  great  prostra- 
tion and  grave  gen- 
eral symptoms.  An 
elevated  temperature 
(Fig.  38)  sets  in  from 
the  start,  but  the 
height  of  the  fever 
varies  considerably  in 
diflferent  cases.  The 
elevation  may  occur 
gradually  or  the  dis- 
ease may  set  in  with 
a  high  fever.  In  hem- 
orrhagic gastro-enter- 
itis of  dogs  the  tem- 
perature soon  goes 
down  or  it  may  be  sub- 
normal from  the  start. 
The  pulse  is  acceler- 
ated from  the  begin- 
ning and  it  becomes 
small  and  soft.  The  heat  distribution  on  the  periphery  is  un- 
equal, the  extremities  feel  cold,  the  skin  is  covered  with  per- 
spiration and  later  on  the  eyes  sink  in. 

Finally  the  animals  lie  on  the  floor  stupefied  and  motion- 
less, or  they  show  convulsive  motions,  dizziness,  muscular  con- 
tractions, or  their  behavior  is  like  that  of  dumb  staggers.  Hemor- 
rhages into  the  skin,  into  the  mucosae  or  into  the  retina  are 
sometimes  observed  (Schindelka). 

Croupous  diphtheritic  enteritis  in  the  horse  occurs  in  three  different 
types.  The  most  fre(|uent  type  begins  with  great  dullness  and  weakness 
«f  the  patient,  the  gait  is  markedly  staggering,  the  temperature  rises  to 
40-41°  C.  or  even  higher,  the  conjunctivae  appear  icteric,  dirty  discol- 
ored, injected.  There  is  a  lack  of  appetite,  diarrhea  sets  in  only  after 
lour  to  five  days  (see  Fig.  38),  the  feces  are  at  first  mashy,  then  entirely 
fluid  and  fetid;  they  may  contain  pieces  of  pseudomembranes ;  before 
diarrhea  has  set  in,  dry  feces  may  in  rare  cases  be  covered  with  shreds 
of  croupous  membranes.  After  diarrhea  has  appeared,  a  fatal  issue 
generally  soon  occurs.     The  second  type,  according  to  Keilgaard,  gen- 
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Fig.  38. 


Fever  curve  in  diphtheritic  enteritis  in  a 
horse. 
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erally  coiiumnu'i^s  witli  nut  very  srvrrn  symptoms  o£  diarrht^a;  elevafion 
of  temperaturt*  may  1h^  absent  iind  a  moderate  elevation  of  temperature 
may  l)e  noted  only  on  the  \mt  day  of  the  disea.se.  However,  the  pulse 
is  aecelerated  from  the  start.  The  general  eoudition  of  the  animals  is 
greatly  distitrhed  and  a  marked  emaciation  soon  occurs.  During  the 
slower  eourse  of  the  disease,  psendomendu*anes  are  shed  more  fret|Uently 
than  in  the  first  type.  The  third  type,  aceordin;i^  to  Folger,  eommenees 
with  the  symptoms  of  sleepy  staggei-s  ;  the  dull  animals  show  a  staggering, 
waddling  gait;  they  lean  forward,  press  against  the  wall,  hut  do  not  show 
any  symptoms  on  the  part  of  the  intestines.  The  disease  usually  enc 
fatally. 

Course  and  Prognosis*     In  very  grave  cases  the  disease 

usually  terminates  fatally  within  the  first  two  days,  even  within 
the  first  twenty-four  liours,  while  in  ordinary  eases  it  lasts  from 
one  to  two  weeks  before  deatii  eoines  on  fron^  exhaustion,  or  a 
fatal  issue  may  also  occur  after  an  apparent  improvement.  Re- 
cov^eries  are  as  a  rule  rare  and  convalescence  is  of  very  long 
duration. 

The  nn^re  rapidly  the  sjinptoms  become  worse,  tlie  less 
chance  is  tliere  for  recovery.  Important  unfavorable  siorns  are 
a  consideralde  acceleration  of  the  pulse,  profuse  and  bloody 
diarrhea  or  obstinate  constipation.  There  are,  however,  cases, 
particularly  amon^^  herbivora  witli  a  loi^t,^  intestinal  canal,  where 
there  may  be  a  mild  course  of  gastro-intestinal  catarrh  extend- 
ing over  one  to  two  weeks,  whieli  may  suddenly  become  worse 
and  end  in  death  in  one  or  two  days.  Enteritis  in  hogs,  due  to 
the  bacillus  necrophorus,  not  uncommonly  takes  a  less  virulent 
course. 


Diagnosis.     A  generally  sudden  onset,  a  ra|)id  deterioration 
with  abdominal  pains,  obstinate  iliarrhea  following  constipation, 
weakness  of  pulse  as  a  rule  are  characteristic  enough  to  lead  to 
a  correct  diagnosis  and  a  dilTerentiation  from  other  milder  and 
more  local  gastro-intestinal  affections.     However,  since  gastro- 
enteritis may  Vie  part  of  the  picture  of  infectious  diseases  (see 
page  347),  or  of  poisoning,  one  must  in  all  cases  l*e  on  the  look- 
out for  signs  of  the  latter  (on  the  skiuj  in  the  buccal  cavity,  in 
the  respiratory  tract,  in  the  eyes),  and  one  must  also  consider 
w^hether  the  atTection  appears  sporailically  or  widely  dissemi- 
nated.   In  horses  the  possibility  of  intestinnl  tuberculosis  must 
l>e  considered;  it  also  manifests  itself  by  the  snnptoms  of  en- 
teritis. 

The  cause  of  the  affection  cannot  xisually  be  recognized 
from  the  clinical  picture  hut  must  be  looked  for  in  the  history 
of  the  case,  environmental  circumstances,  examination  of  the 
feed,  etc.  Secondary  gastro-enteritis  due  to  other  disturbances 
of  the  stomach  and  intestines  (accumulation  of  feces,  coproliths, 
helminthiasis)  is  usually  characterized  bv  the  fact  that  digestive 
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[isturbances  have  for  some  time  preceded  the  onset  of  grave 
nteric  symptoms. 

Frohner  gives  the  following  differential  diagnosis  of  disturbances 
ne  to  various  fungi : 

1.  Moulds  (**Sehimmelpilze,"  German).  Lack  of  appetite,  colic, 
onstipation,  diarrhea  with  bloody,  slimy,  occasionally  very  fetid  feces, 
polyuria,  dizziness,  stupor,  sleepy  staggers,  paralysis  of  the  extremities 
ind  the  tongue,  amaurosis,  profuse  perspiration. 

2.  Blight-fungi  (Ustilaginae,  *  *  Brandpilze, "  German).  Saliva- 
ion,  continued  masticatory  motions,  tottering,  staggering,  general  motor 
md  sensory  paralysis ;  in  other  cases,  symptoms  of  gastritis. 

3.  Rust-fungi  (Uredinae,  **Rostpilze,''  German).  Dermatitis  on 
the  head  (lips,  cheeks,  eyelids),  conjunctivitis,  urticaria,  stomatitis, 
pharyngitis,  glossitis,  colic,  bloody  diarrhea,  hematuria,  paralysis,  som- 
nolence. 

4.  Yeasts  (Saccharomyces,  **Hefepilze,"  German).  Intense  cere- 
}ral  excitement,  followed  by  stupor  and  paralysis. 

Treatment.  If  gastro-enteritis  is  due  to  the  ingestion  of 
spoiled  feed,  the  early  removal  of  the  gastro-intestinal  contents 
LS  the  first  indication.  Emetics  by  the  mouth  or  by  subcutaneous 
injection  may  be  used  in  hogs  and  in  carnivora ;  but  much  better 
is  lavage  of  the  stomach  (see  page  306) ;  in  other  animals  efforts 
must  be  confined  to  the  administration  of  mild  laxatives  such  as 
castor  oil,  salts,  calomel;  (see  page  331).  Subcutaneous  injec- 
tions of  drugs  stimulating  peristalsis,  (eserine,  arecoline,  etc.) 
are  less  advisable,  although  they  may  be  indicated  in  such  cases 
wrhere  abdominal  pains  are  absent.  If  there  is  reason  to  accuse 
noxious  microorganisms  introduced  with  the  feed  as  the  cause 
3f  the  disturbance,  one  should  attempt  to  prevent  their  multi- 
plication in  the  intestinal  tract  by  the  administration  of  disin- 
fectants such  as  resorcin,  naphthalin,  creolin,  salicylic  acid  (see 
aage  332).  However,  a  good  effect  from  these  drugs  can  be  ex- 
3ected  only  in  gastritis,  because  they  cannot  accomplish  much 
n  the  intestinal  tract,  and  they  may  occasionally  do  more  harm 
;han  good.  Mucilaginous  drugs  and  astringents  (see  page  332) 
nay  likewise  be  used  advantageously.  In  hemorrhagic  gastro- 
enteritis adrenalin  or  suprarenin  in  0.1%  solution,  thirty  drops 
ivery  three  hours  for  dogs  (Uebele)  are  indicated  as  styptics. 
ji  cases  of  poisoning  antidotes  have  to  be  administered;  how- 
iver,  even  in  such  cases  washing  out  of  the  stomach  and  the 
idministration  of  mild  laxatives  must  be  practiced. 

If  abdominal  pains  are  severe  they  must  be  alleviated  by 
pinm  or  morphine  (see  page  332) ;  prostration  and  stupor 
honld  be  treated  by  cold  douches  and  friction ;  however,  douches 
Qust  not  be  employed  if  the  temperature  is  subnormal,  when 
rarm  packs  are  indicated.  A  weak  pulse  calls  for  the  adminis- 
ration  of  stimulants  such  as  wane,  w^hiskey,  black  coffee,  tea  in- 
emally;  ether,  oil  of  camphor,  caffeine  subcutaneously — ^in 
weakness  and  collapse.  The  infusion  of  warm  physiologic  salt 
solution  into  a  vein  or  under  the  skin  may  be  very  beneficial, 
[mrticularly  if  some  adrenalin,  suprarenin,  or  grape  sugar  has 


356 


Inflammation  of  the  Stoiuacli  and  tnteslines* 


l>een  added  (see  page  333) ;  sueh  iut'usious  may  be  repeated  s^v — -^ 


eral  tiiiieii. 


ibev- 


If  the  sick  animals  are  still  in  a  fair  state  of  imtntion,  ibey 
should  be  starved  several  days;  the  torraeutiiig'  thirst  nnist, 
however,  be  alleviated  by  lukewarm  water.  Dogs  should  also 
receive  tea  with  some  coguae.  If  there  is  great  deliility  muci- 
laginous food  should  he  given,  sueh  as  soups  of  linseed,  oat- 
meal, rice,  sago  with  the  addition  of  alcohol  ami  eggs  or  wine, 
soups  with  tlie  yellow  of  eggs,  if  the  condition  of  the  stomaeh 
permits  feeding  by  mouth  at  alb  If  this  is  impossible,  artiheial 
feeding  must  be  instituted  (see  page  333) ;  this  may  be  accom- 
plished by  rectal  feeding  or,  if  the  rectum  is  likewise  affected, 
by  subcutaneous  or  perhaps  by  intravenous  injections. 

Literature.  Albrecht,  W.  f,  Tk.,  1881,  1.— Bang,  Maauedsakr.,  18^0,  235.— 
Berg,  Maaiiedaskr,,  1896,  VllJ,  23(5.— Berg«r,  T.  Z.,  1^5,  81.— i.'hauss^,  Rec.»  1905, 
7»8.— Fifker,  Z.  f,  Fllijg.,  1*106,  XVI,  mi  (Rev.).— Frohner,  Monh.,  1S92,  III,  41>,— 
Galtier^  J*  vot.,  1WS7,  142.— (lerlaeh,  Riiirferi^est,  l>^r»7,  6L— <Tlage,  Monh.,  IHOl, 
XIII,  550;  XIV,  25.— GlJisser,  D.  t.  W.,  19054,  5]3.^neus8,  Z.  f.  Vk.,  1908,  2oi.— 
KeUg^aard^  MaanedsBkr.,  1907,  XiX,  81,--Mohler  &  Buckley,  Anirn.  ind,,  1902,  297,— 
Miiller,  8.  li,  1S9:^>,  !•!,— Oemler,  A.  f.  Tk.,  1S.S2,  VIII,  24L— PiorkowNky  k  Jess, 
B.  t,  W,,  11)01,  45.— Piigrh,  IX  Z.  f.  Tnu,  1893,  XIX,  38.— Reviial,  Diet.,'  ls60,  V, 
149.— Schiel,  B.  t.  W.,  1906,  361.— Schindolka,  0.  Z.  f.  Vk„  1H91,  90,— SzAiitn,  A.  U, 
190S,  12.— We.lernikow,  Vet.  Jhli.,  1S93,  70— Wrzosek,  V,  A,,  CLXXVIII,  82.— 
Wyssmani!,  Schw.,  A.  1907,  XLIX,  129. 
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Enteritis  in  Fowls.  Aside  from  secondary  enteritis  Avhich  occurs 
in  the  eou»\se  of  fowl  cholera,  hcniorrhagfic  septici  niia  of  chickens  aud 
other  fowl -Sep  ticcToias,  in  fowl  diphtheria,  in  poisoning  by  acrid  mb- 
stances  and  linally  in  the  preaenci'  of  intestinal  parasites  (coccidia-en* 
teritis,  helminthiasis),  primary  eronjious-diphtheritic  processes  are  met 
with  in  the  intestines  of  ciiickens,  geese,  ducks,  turkeys  and  peacocLs 
(Roll,  Joline,  Kitt,  (Jiiittard).  Such  affections  may  appear  sporadically 
in  animals  of  oin^  speeii^s  only  or  in  animals  of  several  speeies. 

The  cause  of  croupous-diphiheritie  entt>ritis  in  fowl  is  not  well 
known;  however  there  is  no  rloubt  that  one  must  look  for  infectious 
agents  as  their  cause. 

Fumagalli  has  h&en  an  enzootic  croupous  euteritia  lo  chickens  caused  by  asper* 
gilluB. 

Post-mortem  examination  shows,  eitlipr  in  the  small  intestines 
(Koll,  Kilt)  or  only  in  the  cecum  (Guittard),  soft  cylindrical  croiipons- 
diphtheritic  itiasses  as  lonief  as  a  finder,  idling  the  intestines  more  or  less 
completely;  the  mncosa  is  intensely  redtlencd,  swollen  ami  hemorrhagic. 
Ill  other  t'ases  the  intt»stiot^s  conlain  a  sm»»ary-pnrnl<^nt,  rice-w^aterlike  or 
light  reddisfi-ofray  discolored  tlnid  ;  while  the  mucosa  is  either  in  a  con- 
dition of  serons  infiltration  and  partial  softeuing  (Roll)  or  is  covered  by 
a  veil  of  fibrin  coagula,  or  it  shows  sharply  contonred.  hlackish  or  gn***!!- 
ish-gray  places^  ejt^vatod  ^3-4  mm.  above  the  surface;  still  other  evi- 
dences of  intlainmation  may  likewise  be  seen. 

Tlic  symptoms  of  the  disease  are  lack  of  appetite,  depression,  slugr- 
grish  motion  duv,  to  stiffness  of  the  muscles,  brown  discoloration  of  the 
integument  of  the  lower  abdomen,  violent  diarrhea  with  yellowish  drop- 
pings*   
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The  disease  usually  takes  a  rapid  course  and  the  animals  die  often 
^wthin  a  few  hours  (Roll)  or  after  the  disease  has  lasted  from  twenty-four 
^o  thirty-six  hours ;  if  the  ceca  alone  are  aflPected,  death  may  follow  in  only 
seven  to  eight  days. 

The  treatment  is  unpromising.  Guittard  recommends  as  a  pro- 
X>hylaetie  the  administration  of  a  decoction  of  radix  altheae,  and  the 
^iddition  of  syrup,  honey  and  naphthol  to  the  feed;  the  latter  should 
X>reviously  be  softened  in  a  weak  solution  of  carbolic  acid  or  salol. 

laterature.  Fumagalli,  D.  t.  W.,  1907,  383  (Rev.).— Guittard,  Pr.  vet,  1907,  1.— 
Johne,  S.  B.  1880,  39.— Kitt,  Pathol.  Anat.,  1906,  II,  61.— Roll,  Spec.  Path.  1885,  401. 

Meat  Poisoning  and  Botulism  in  Man.    Meat  poisoning  in  man 
generally  occurs  after  the  eating  of  meat  of  cattle,  calves,  cows,  some- 
times also  hogs  and  even  horses  which  have  become  sick  with  septic  or 
pyemic  inflammatory  processes  (puerperal  fever,  purulent  mastitis,  puru- 
lent inflammation  of  serous  membranes  or  joints,  enteritis)  and  have  been 
slaughtered  while  suffering  from  these  affections.     Particularly  in  sum- 
mer, more  or  less  extensive  epidemics  have  been  observed,  variable  as  to 
the  severity  of  the  clinical  picture  and  presenting  sometimes  solely  the 
symptoms  of  uncomplicated  gastro-intestinal  catarrh,  and  at  other  times 
those  of  a  gastro-enteritis  or  even  typhoid  affection  with  muscular  weak- 
ness and  ataxia.     Frequently  the  picture  is  complicated  by  albuminuria, 
catarrhal  pneumonia,  circumscribed  cutaneous  erythema,   urticaria  or 
hemorrhages  into  the  skin.     The  mortality  is  rarely  more  than  2-5%. 

Bacteria  concerned  in  meat  poisoning  of  man  may  be  divided  into 
three  main  groups. 

Type  I.  Bacillus  enteritis:  Bacillus  of  Frankenhausen  (Gartner), 
B.  of  Moorseele  (v.  Emmergem),  B.  of  Gent  (v.  Emmergem),  B.  of 
Briigge,  Brussels,  Willebroek  (De  Nobele),  B.  of  Rumflett,  Haustedt 
(Fischer),  B.  of  Cotta  (Xeelsen,  Johne  &  Gartner). 

Type  II.  Bacillus  Aertryck  (belongs  to  the  group  of  para-typhoid 
or  of  hog  cholera  bacilli) :  Bacillus  of  Gaustadt  (Hoist),  B.  of  Breslau 
(Fluegge-Kaeuscher),  B.  of  Posen  (Giinther),  B.  of  Hatton,  Chadder- 
ton  (Durham),  B.  of  Sirault  (Hermann  &  v.  Emmergem),  B.  of  Calm- 
phout  (v.  Emmergem),  B.  of  Aertryck,  Meirelbeck  (De  Nobele)  ;  to 
this  group  also  belongs  the  bacillus  morbificans  Rosenau  which  occurs  in 
septic  processes  in  cattle  and  which,  like  the  bacillus  enteritis,  causes 
purulent  and  necrotic  foci  in  the  liver  and  spleen  of  inoculated  animals. 
Similar  to  the  latter  is  the  bacillus  of  Rotterdam  of  Pols  &  Dhont. 

Type  III.  Bacf  rium  coli,  bacillus  proteus,  etc.  The  bacteria  of 
the  third  group  get  into  the  meat  products  after  slaughtering  and  do 
not  very  often  become  the  cause  of  meat  poisoning  if  compared  with  the 
other  two  groups. 

Sausage  poisoning  (botulism,  allantiasis)  has  been  noticed  after 
the  ingestion  of  sausage,  corned  or  smoked  beef,  canned  beef,  conserved 
meat,  venison,  etc.  Sometimes  similar  symptoms  have  been  observed 
after  the  ingestion  of  salted  fish  (ichthyosism). 

The  cause  of  sausage  poisoning  are  the  toxic  products  (botulism 
toxin)  of  the  anaerobic  bacillus  botulinus  of  Van  Emmergem,  which  is 
found  in  meat  preparations  and  taken  with  them  into  the  gastro-intes- 
tinal tract  of  man.  This  toxin  produces  cloudy  swelling  and  fatty  de- 
generation in  the  cells  of  the  parenchymatous  organs  and  the  lining 
endothelia  of  the  blood  vessels,  also  changes  in  the  ganglion  cells  of 
the  anterior  roots  of  the  spinal  cord  and  in  the  bulbar  nuclei. 
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Henee  we  observe  in  liotulism  sjyuimetric  motor  paralysis,  partic 
larly  in  the  region  of  the  cerebral  nerves  (paralysis  of  aceommodatio: 
inydriaais,  ptosis,  aphonia,  dysphagia),  while  gastro-iiitestiEal  disturl 
ances  are  not  infreijuentiy  absent  or  are  only  very  insignificant.     Theri 
is,  however,  obstinate  constipation  and  suppression  of  urine. 

The  toxin  of  bswriJIuB  botulinuB  i«  not  very  resistant  towards  varioua  reagent*-- 
Bueh  as  partitnilarly  alkalies;  it  is  matie  innocuous  when  heated  to  80*  C,  for  od»j 
half  hour* 

Botulism  is,  therefore,  an  intoxieation,  while  genuine  meat  poison —  • 
ing  is  produet^d  originally  by  pathogenic  l)a<*teria  or  hy  such  that  have 
heroine  pathogenic;  however  the  toxins  of  Ihesc  bacteria,  and  ptomaine 
which  have  been  forraedj  do  likewise  play  a  role  \tx  the  disease-producing 
process. 

Literature.  GutFeit,  Fortfl^br,  d.  Vet.  Hrs:.  1906,  IIT,  125  (Lit)  ▼.  Emmer 
^em,  Hb.  iL  p.  M»,  1903,  II,  637  (Lit.),— Mullt^r,  D.  t.  W.,  19U9,  377,— Uhlenhuth  k 
V.  LetithobI,  Oedenlcschrift,  1906,- — Wiematin,  Die  ParakoJibazillosiB  d,  Kalber  antJ 
ihr©  Be?iehungen  zu  d.  Fleiwhvergift,  iisw.,  Diw.  BerUi  1900  (Lit)*— Z&chokkc  k 
Feuereissen,  D.  t.  W.,  1909,  105. 
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19.    Bloating  of  the  Intestines,  Meteorismus  Intestinalis, 

(Dannanfbldhimg,  WhuikfAik  [German];  CoUca  fiatulenta;  In- 
digestion intestinah  (jazeuse  [French].) 

Bloating  of  the  intestines  or  meteorism  consists  in  an  exces- 
sive dilatation  of  the  intestines  in  consequence  of  the  rapid 

formation  of  gas. 

Occurrence.  The  prevalence  of  primary  meteorism  is  in- 
timately connected  with  the  methods  and  conditions  of  feeding 
the  animals.  These  conditions  vary  a  ^ood  deal  in  different 
countries  and  parts  of  countries,  hence  the  affection  is  not  nni- 
fomily  prevalent  ever>nvhere.  In  the  Budapest  Clinic  it  repre- 
sents 12  to  15%  of  the  coUcky  affections  of  horses;  the  lower 
P^^'^^^ta^es,  however,  are  o!>served  only  rarely.  Occasionally 
the  affection  occnrs  in  hoprs,  dogs  and  ralibits.  In  nmiinants  the 
same  causes  lead  to  bloating  of  the  rumen. 

Etiology.  Primary  bloating  of  the  intestines  is  due  to  the 
ingestion  of  bloating  feed.  Particularlv  dangerons  are  in  this 
respect  withered  or  heated  fresh  green  feed  (clover,  alfalfa, 
esparsette,  fresh  grass),  also  Ijeets  and  potatoes,  rarelv  seeds 
ot  legirmmosEe,  more  frequently  crushed  corn  or  barlev.  Monldv 
leecl  may  likewise  be  dangerous  (Hendrick).  Bloating  in  rabbits 
llf^^  i^f^*^quently  caused  by  fresh  cabbage,  kale,  beets,  raps, 
in^r  '  ^y^kwheat.  The  ingestion  of  water  in  large  amounts 
ncreases  the  danger  from  these  foods  materiallv,  particularlv 
iegiimmos^  and  crushed  grains  may  do  harm  under  these  com 
umons.  Sometimes  an  unobjectionable  feed,  like  oats  and  hav 
may  cause  bloating  in  horses  if  these  animals  feed  greedily  and 
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rapidly  or  are  overworked  shortly  after  feeding.  Dogs  are 
sometimes  bloated  after  the  abundant  ingestion  of  starchy  food. 
Abundant  stuffing  of  parts  of  the  intestines  with  thick  mashy 
feces  favors  the  collection  of  gases  in  the  parts  nearest  to  the 
stomach. 

It  sometimes  happens  that  cribbling  horses  swallow  enough  air  on 
feeding  to  produce  bloating,  and  it  is  claimed  that  this  may  also  occur 
if  these  animals  move  rapidly  towards  the  wind.  While  the  first  mode 
of  formation  of  moderate  bloating  may  be  conceded,  the  second  one  can 
hardly  be  accepted  as  probable. 

Secondary  bloating  occurs  in  various  forms  of  closure  of  the 
intestines  in  grave  thrombotic-embolic  disease  of  the  intestine; 
and  in  the  course  of  diffuse  acute  peritonitis,  in  internal  strangu- 
latioUy  volvulus  and  thrombosis  of  the  mesenteric  vessels,  bloat- 
ing appears  early  after  a  few  hours  in  the  affected  loops  of  in- 
testines, while  anteriorly  to  the  obstruction,  as  in  other  cases 
of  secondary  bloating,  this  condition  develops  slowly  and  only 
rarely  reaches  a  high  degree  during  the  life  of  the  animal. 

Pathogenesis.    A  portion  of  the  feed  swallowed  by  horses 
gets  from  the  stomach  into  the  small  intestines  even  during 
feeding  and  from  there  soon  into  the  large  gut.     According 
to  Scheuner  and  Grimmer  corn  gets  into  the  large  intestines 
two  hours  after  ingestion,  hence  fermentable  feed  can  form 
gases,  very   shortly   after   ingestion,   along  the   whole   intes- 
tinal tract  with  the  exception  of  the  rectum  and  also  to  a  mod- 
erate extent  in  the  stomach.    In  consequence  of  stretching  and 
by  chemical  influences   (carbon-dioxide,  methane,  fatty  acids) 
the    muscularis    of    the    stomach    and    intestines    is    irritated 
to  frequently  recurring  convulsive  contractions  which  in  their 
'turn    produce    colicky    pains.     The    strong    contractions    and 
i;he  absorption  of  the  gases  by  the  blood  at  first  prevent  great 
stretching  of  the  intestines,  but  these  means  are  insufficient  to 
absorb  all  of  the  rapidly  forming  gas.  Loops  of  intestines,  tliere- 
zfore,  become  more  and  more  dilated ;  these,  as  well  as  the  whole 
intestinal  tract,   suffer  in  contractility  while  compression  of 
Hood  vessels  occurs  likewise,  further  preventing  the  absorption 
of  gases.     The  dilated  intestines  also  press  the  diaphragm  to- 
"ward  the  thorax  and  the  negative  intrathoracic  pressure  is 
diminished,  the  cardiac  diastole  becomes  interfered  with  and 
the  blood  pressure  in  the  arteries  is  lowered. 

In  hogs  and  dogs  bloating  is  developed  similarly  though 
^nerally  somewhat  later  after  food  ingestion. 

Anatomical  Changes.  On  postmortem  examination  the  ab- 
domen is  occasionally  dilated  and  very  tense,  the  more  so  since 
fermentation  and  the  formation  of  gases  continue  after  death. 
The  dilated  and  tense  loops  of  intestines  are  pressed  out  with 
great  force  after  opening  up  the  abdominal  cavity.    If  rupture 
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has  owurred  gastric  and  abdoiniual  coiiteiits  are  found  free  i 
the  abdoiiihial  cavity.  The  eoiidilioii  of  the  iiiargiiis  of  the  tea 
show  whether  the  latter  occurred  during  life  or  postuiortern.  li 
the  former  cat^e  the  margins  show  bloody  sugiHatiou  and  po^-^^ 
sihly  also  swelbng,  and  the  nmscularis  r*:!ay  l)e  retracted  beliin 
the  iHuensa.  Tlie  thoracic  organs  sliow  a  high  degree  of  passive 
congestion. 

(The  formation  of  gas,  proihict«i|  postMiortein  iu  not  perfoctly  fret^b  eadav^ers  o' 
horwen    also  (.-fiuses  a  general  flitaiatioTi   of  the   iulestinea,  si^us  of  suffocation  a 
however  absent.) 

Symptoms*  In  horses  symi>toms  of  i>riinary  l>loating  usna 
ly  appears  siiortly  after  the  ingestion  uf  fuud  and  an*  similar 
to  those  of  acute  diiatation  of  tlie  stomach  (see  page  2*J1I).  As 
a  rule  the  clinical  pit-tore  is  iiiitiateil  by  violent,  frequently  re- 
curring  attacks  of  colic.  Since  geimine  colicky  pains^  due  to 
convulsive  contraetioii  of  the  intestinal  ninscularis  are  not  inten- 
sified by  pressure,  the  patients  throw  themselves  recklessly  on 
the  floor  and  roll  about  in  a  manner  attracting  attention ;  later 
on  they  sit  down  on  their  haunches  (dog  position). 

Simultaneously  with  the  symptoms  of  colic,  the  abdominal 
cireumference  increases  rapidiy,  tlie  space  between  the  costal 
arches  becomes  greater,  the  ab<lomina!  wall  protrudes  in  l>arre! 
shape;  most  marked  is  the  increase  of  the  abdomen  in  the  flanks, 
particularly  on  the  right  side.  Animals  who  even  normally 
possess  a  tense  and  less  yielding  ab^loniinal  wall»  will  not  show 
a  very  well  marked  enlargement  of  the  abdomen,  in  spite  of 
severe  disease. 

The  percussion  sounds  are  deep  and  resonant,  more  or  less 
all  over  the  entire  atidomen,  lait  particularly  in  the  flanks;  the 
sourHl  becomes,  bowevtn",  somewliat  liigher  and  weaker  in  grave 
cases  on  account  of  the  great  tension  of  the  intestines  and  of 
the  abdominal  walk  Sometimes  the  sound  is  metallic  and  not 
only  over  the  cecum,  where  a  similar  sound  is  heard  under 
normal  conditions,  but  also  over  the  other  portions  of  the  intes- 
tines. 

The  intestinal  sounds  are  soTuetimes  continuous  at  the  be- 
ginning  of  the  affection;  in  the  further  course  of  grave  cases 
they  become  less  frequent  and  may  cease  entirely;  they  are  often 
higli  in  pitcli  and  metallic. 

Rectal  examination  shows  a  high  degree  of  dilatation  of  all 
accessible  intestines  with  the  exception  of  the  rectum.  Their 
walls  feel  tense  and  elastic.  Bloating  of  the  colon  displaces  its 
pelvic  flexure  deep  down  iido  ttie  pelvis  or  towards  the  right 
side  ami  in  the  latter  case  the  tense  longitudinal  bands  of  the 
left  lower  portion  run  from  the  right  towards  the  left  and  some- 
times  in  a  spiral  arrangement.  The  left  lower  portion  is  now 
much  dilated  and  reaches  up  to  the  left  kidney;  it  is  either  be- 
side or  below^  it  and  the  much  thinner,  Imt  likewise  bloated  left 
upper  portion  of  the  cdIoti   is  displaced   by  the  raised   lower 
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portion,  i^itlior  towar^ls  {he  iii**diaM  liju*  or  towards  tlie  Ivi'X  ali- 
dominal  wall  (Fig.  IVJ), 

Defecation  at  first  occurs  more  frequently  but  soon  becomes 
delayed  or  suppresso<L  In  tlie  heirinnin^,  and  in  the  less  severe 
eases  until  termination  of  tbe  affeetion,  there  is  a  good  deal  of 
flatus. 

The  respiration  Ijecomes  increasingly  more  difficult ;  the 
pidse  rapidly  beeomes  accelerated,  so  that  when  the  hh^atiug 
of  the  posterior  ahdomen  has  b«^coine  quite  uoticealjle  the 
pulse  will  soon  he  (JU  [jer  uiiuute;  thr  nu)re  rapid  it  hecoines 
the  weaker  it  Avill  be.    The  n)u-  __ 

cons  memhraiu^s  are  at  first  dark  -  '^ 

red,  soon,  liowever,  they  becoiru^ 
cyanotic,  the  visible  veins  are 
strongly  filled. 

The  body  of  the  patient  is 
bathed  in  perspiration.  Tf  the 
stomach  is  likewise  bloated  there* 
is  also  often  belching,  more  raro- 
ly   retelling,  occasionally  vouvlt- 

Wohner  saw  a  cas^e  of  l)loatiTi^  in  a  foul 
"with  subcutaneous  emphy^eina  on  the  back  an*  I 
sboultlem.    The  case  enileii  in  recovery. 

Secondary  bloating  leads  to 
variable  sym}4trms  aside  from 
the  increase  in  alnloniinal  circum- 
ference; these  depend  hirgely 
upon  the  nature  of  the  under- 
lying condition. 

In  hogs,  dogs  and  rabbits^  the 
eiinieal  pieture  varies  soiuewhat 
from  that  in  the  horse;  the  for- 
mer animals  either  do  not  suiter     ^„     n^     ,,,     .        -r    ,     .  .     . 
abdominal  pains  or  tliey  only  be-     p<,tHioii  of  thr  u-ft  i.mps  nf  the  i.^ion 
trav  them  bv  repeated  attacks  of     andoonrsoof  ihpbin^^iiiKHiyinmniisot 

CrV'Hlg    nnt/frequeut    chantres    of       ^^'''  left    b.u.r     ,K>rHnn    in   exirtisivv 
'   .^P  *      .  -Ti    1    t  •  bloat uijU' f>*  thi^  h<>i>f\ 

posit nnt   or  groaning.    Belching, 

retelling  and  vuiuiting  on  the  otlier  band  are  seen  more  fre- 
quently. 

Course.  Tlie  accumuhition  of  gas  may  reach  such  a  de- 
gree»  occasionally  within  four  to  live  hours,  and  in  smaller  ani- 
mals earlier,  even  if  the  animals  have  ai)pari*ntly  rpiieted  down, 
that  suffocation  comes  on,  (Goldbeck  saw  a  horse,  in  wiiich 
bloating  came  on  after  eating  fresh  clover,  snccumh  after  the 
illness  had  histed  only  Ki  to  20  minutes.)  Ruptures  are  some- 
times  seen;  tltey  occur  in  those  cases  of  primary  hloating  where 
the  accnmulation  of  gas  is  not  uniform  and  where  some  por- 
tions of  tlie  gastrointestinal  tract  become  excessively  dilated. 
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(Rupture  is  more  frequently  seen  in  tlie  stomaelh  The  dia- 
phra^n  tears  oeeasionally.)  If  rupture  lias  oeeurred,  the  aui- 
mals  become  suddenly  quiet  j  howev^er,  the  general  condition  de- 
teriorates and  collapse  occurs  rapidly  {see  pa^jje  301). 

The  atTection  not  infrequently  ends  spontaneoiisly  in  recov- 
ery; in  the  majority  of  cases  recovery  can,  however,  only  be 
expected  upon  proper  treatment.  The  course  is  always  of  short 
duration  and  usually  it  liocomes  obvious  after  twelve  hours 
whether  death  will  occur  or  whether  improvement  may  be  ex- 
pected ;  if  the  latter  is  the  case  the  sjinptonis  of  acute  intestinal 
catarrh  generally  set  in. 

Diagnosis.  The  most  important  symptoms  of  primary  in- 
testinal  meteorism  are  the  following:  rapidly  increasing  signs 
of  colic  after  the  ingestion  of  usually  bloating  feed,  rapid  in- 
crease in  the  size  of  the  ab(h)njeu,  loud  sounds  on  percussion, 
aud  uniform,  extensive  dilatation  and  teusiou  of  all  of  the  intes- 
tines (general  intestinal  meteorism).  Simultaneously  bloating 
of  tiie  stonuieh  may  be  recognized  by  Ijelchiug  aud  vomiting. 

Secondary  bloating  (see  torsion  or  strangulation  of  the  in- 
testines; acconmlatiou  of  feces,  thromiiosis  of  intestinal  arter- 
ies, intestinal  ohturatioTi,  enteritis,  peritonitis),  which  must  be 
judged  and  treated  diiferently,  may  be  initiated  with  similar 
Bymi)toms  and  must  lie  excluded  upon  the  liasis  of  the  history 
and  upon  tlie  result  of  a  rectal  examination  wliicli  should  he 
made  in  every  ease  of  meteorism.  Except  in  the  ease  of  peri- 
tonitis, secondary  bloating  is  always  confined  to  individual  por- 
tions of  the  intestines  (circumscribed,  intestinal  meteorism), 
aud  there  are  often  symptoms  which  clearly  point  to  the  causa- 
tive affection.  Bloating  occurring  in  consequence  of  an  inflam- 
matory condition  is  accompanied  from  the  start  by  fever  and 
the  restlessness  is  not  so  marked.  Torsion  of  the  stomach  in 
earnivora  may  he  excluded  when  belching  occurs  and  when  the 
abdominal  wall  is  not  tender  to  pressure- 
Treatment.  In  not  too  severe  cases  of  primary  meteorism 
one  should  attempt  to  stimulate  intestinal  contractions  in  order 
to  remove  the  gases  per  vias  naturales.  Cold  packs  of  the  ah- 
dominal  wall,  cold  douclies  to  the  latter,  and  cold  water  injected 
under  some  pressure  into  the  rectum,  favor  the  exi>ulsion  of 
gases  in  the  horse  by  reflex  irritation.  One  may  also  emi>loy 
ether  in  water  (15:400),  salt  solution,  soap  suds  or  much  diluted 
turpentine.  Massage  of  tlie  abdomen  or  internal  massage  of  the 
colon  and  cecuu!,  applied  with  care  through  tlu*  rectum,  are  also 
beneficial;  however,  if  the  infest iiu^s  are  very  tense  one  must 
not  use  this  method,  because  rupture  miglit  be  caused  by  it.  Hum- 
merich  produced  an  extensive  evacuation  of  the  intestines  by 
rolling  the  previously  restrained  horse  on  the  back  15  to  20 
times  and  then  after  an  interval  of  time  8  to  10  times;  this 
procedure  may  have  to  be  repeated  three  or  four  times.  Laxa- 
tives are  also  kdministered  (salts  with  aloe,  150-200  gm.  to  15-20 
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gm.) ;  disinfectants  are  added  to  these  to  reduce  fermentation 
(lysol  or  creolin,  15-20.0  gin.  naplithol,  naphthalin,  10-15  gm.). 
As  long  as  the  contractility  of  the  intestinal  loops  is  not  abol- 
ished, as  long  as  evacuation  by  it  has  not  become  impossible,  and 
as  long  as  intestinal  gases  are  expelled  from  time  to  time, 
eserine  (0.08-0.10  gm.)  or  arecoline  (0.06-0.08  gm.)  may  be  used 
subcutaneously.  If,  however,  parts  of  the  intestine  have  already 
lost  their  contractility  (in  very  severe  cases),  these  drugs  are 
no  longer  beneficial  and  may  be  dangerous  (see  page  303).  Since 
bloating  of  the  stomach  is  frequently  present  simultaneously,  the 
stomach  tube  should  be  used. 

If,  in  spite  of  these  applications,  the  condition  of  the  patient 
becomes  worse,  or  if  the  excessive  dilatation  of  the  abdomen 
bring  about  great  dyspnea,  puncture  of  the  intestines  must  no 
longer  be  delayed.  This  removes  the  danger  of  suffocation  and 
reestablishes  contractility  of  the  punctured  portion  of  the  in- 
iestines  and  the  parts  situated  between  the  puncture  and  stom- 
ach. In  secondary  bloating  intestinal  puncture  alone  promis.es 
^relief .  Puncture  of  the  cecum  is  usually  practiced ;  if  necessary, 
Ihowever,  the  colon  or  the  small  intestines  must  be  punctured. 

Intestinal  puncture  is  best  practiced  with  a  slender  trochar  10x15  cm.  \onfr. 
TThe  skin  is  first  properly  cleansed,  then  an  incision  is  made.  The  trochar  is  now 
:sntroduced  into  the  center  of  the  depression  of  the  right  flank  with  the  point  directed 
^^owards  the  left  elbow.  After  the  escape  of  gas  ceases,  the  tube  is  removed  or,  better 
^till,  left  in  place  and  closed  with  a  cork,  when  it  may  be  opened  later  on  to  let  out 
^xnore  gas  which  might  have  again  accumulated.  If  in  spite  of  this  puncture  the 
Symptoms  of  bloating  persist  or  if  the  left  flank  has  been  distended  more  promi- 
^Kiently  from  the  start,  the  left  flank  is  punctured.  If  this  is  done  one  must  pre- 
'^ously  ascertain  by  rectal  exploration  at  which  point  of  the  left  side  the  bloated 
^olon  is  situated,  so  that  one  does  not  puncture  the  rectum  or  some  loops  of  small 
intestines  or  enter  into  the  free  abdominal  cavity,  in  which  case  the  puncture  is 
"^vitbout  any  result  whatsoever. 

Puncture  of  the  colon  from  the  rectum  (Imminger,  Foringer,  Jensen,  Reinhardt) 
<^ppear8  indicated  only  in  those  rare  cases,  when  the  left  portion  of  the  colon  is 
'^lot  lying  close  to  the  abdominal  wall  and  when  puncture  of  the  cecum  does  not  bring 
^^elief.  Such  a  pnncture  may  be  made  with  a  large  exploratory  trochar  or  an  Elsch- 
^^3er  trochar  with  a  curved  canula  40  cm.  long  or  a  Baitsits  trochar  which  is  short 
^nd  can  be  introduced  into  the  rectum  as  far  as  one  can  reach,  and  may  in  fhis 
^K^ianner  reach  anterior  portions  of  the  intestines.  To  permit  the  escape  of  the  gases 
^he  short  trochar  must  be  connected  with  a  rubber  tube.  If  the  free  end  of  the 
^ube  is  placed  below  water  the  evacuation  of  gas  can  be  easily  controlled. 

Intestinal  puncture,  whether  practiced  from  the  flanks  or  from  the  rectum,  is 
Clever  harmful  in  primary  bloating,  if  we  use  a  slender  trochar  and  proceed  under 
^fe^eptic  precautions,  or  at  least  as  cleanly  as  possible,  and  if  in  puncture  from  the 
^^ectum  one  follows  the  trochar  with  the  guard.  Before  puncture  from  the  rectum, 
^lie  latter  should  be  irrigated  several  times  with  disinfectant  solutions.  In  secondary 
V>]oating,  when  the  elasticity  of  the  intestinal  wall  has  suffered  in  consequence  of 
Serous  or  hemorrhagic  extravasation,  it  may  occur  exceptionally  that  some  intestinal 
Contents  get  into  the  abdominal  cavity. 

Great  restlessness  must  be  counteracted  by  morphine  in- 
jections (0.3-0.5  gm.)  or  by  rectal  injections  of  chloral  hydrate, 
because  reckless  rolling  may  bring  about  rupture. 

In  hogs,  dogs  and  rabbits,  kneading  or  massage  of  the  ab- 
dominal cavity  may  be  beneficial;  also  chasing  the  patients 
around,  also  repeated  cold  douches.  If  the  stomach  is  bloated 
simultaneously,  emetics  (see  page  291)  may  be  used.  If  suifoca- 
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of  obstipation  in  horses,  because  feed  of  this  type  has  to  be 
taken  in  very  much  larger  amounts  than  more  nutritious  food 
and  it  furnishes  feces  of  much  denser  consistency,  which  are 
more  difficult  to  move  along.  Such  food  stuffs  are  straw,  par- 
ticularly if  cut  into  short  chaff,  or  if  it  is  taken  up  from  the 
bedding  straw  (socalled  straw  feeders),  corn  stalks,  hard-fibrous 
clover,  alfalfa,  etc.  Constipation  is,  on  the  other  hand,  fre- 
quently produced  by  feeding  materials  rich  in  the  salts  of  the 
earthy  metals  such  as  bran,  crushed  corn  and  barley,  marshy 
hay,  and  also  upon  the  ingestion  of  sand.  All  the  above  men- 
tioned food  stuffs  act  particularly  unfavorably  in  sudden  change 
of  feed  and  with  insufficient  exercise. 

Retarded  movement  of  the  large  intestines  may  cause  obsti- 
pation of  the  gut,  even  on  proper  feeding.  This  is  seen  in  old, 
enfeebled  horses,  in  fat  animals  which  do  not  exercise  much, 
usually  also  in  horses  of  a  listless  temper.  Insufficient  peristal- 
tic motion  may  also  be  consecutive  to  chronic  intestinal  catarrh, 
and  the  latter  may  have  developed  upon  a  thrombotic  or  embolic 
basis. 

The  cause  of  the  disease  is  sometimes  a  disturbance  of  mas- 
tication (bad  teeth),  because  then  the  feed  is  not  sufficiently 
broken  up  before  it  gets  into  the  gastro-intestinal  tract.  Insuffi- 
cient peristalsis  and  frequent  anomalies  of  teeth  in  old  horses 
explain  the  frequency  of  obstipation  in  advanced  years. 

The  combined  use  of  morphine  and  atropine  against  shoulder  lameness  causes 
many  cases  of  obstipation  with  subsequent  bloating  or  rupture  of  the  stomach,  be- 
cause atropine  diminishes  the  intestinal  secretion  and  morphine  suppresses  peri- 
stalsis. 

Secondary  obstipation  is  seen  after  intestinal  stenosis,  after 
intestinal  obturation  existing  for  some  time,  in  combined  paraly- 
sis of  the  tail  and  sphincter,  and  exceptionally  following  throm- 
bo-embolic  processes  of  intestinal  vessels  if  these  have  lasted  at 
least  for  several  days. 

Pathogenesis.  Retardation  of  peristalsis  and  a  firmer  con- 
sistency of  the  intestinal  contents  bring  about,  even  under  nor-, 
mal  circumstances,  a  gradual  accumulation  of  feces,  particular- 
ly in  the  narrower  portions  of  the  intestines,  where  the  removal 
of  the  contents  is  slow,  even  under  physiologic  conditions.  An 
accumulation  of  feces  occurs  most  frequently  in  the  stomach- 
like dilatation  of  the  colon,  in  front  of  the  first  portion  of  the 
small  colon  and  it  may  spread  from  here  to  other  portions  of 
the  colon  and  even  to  the  cecum.  Sometimes  obstipation  de- 
velops in  the  pelvic  flexure  and  at  other  times  again  in  the  cecum 
in  front  of  the  comparatively  narrow  opening  of  the  colon ;  also 
fairly  frequently  in  front  of  the  ileo-cecal  valve,  rarely,  how- 
ever, exclusively  in  the  rectum,  in  the  region  of  the  second 
flexure  of  the  duodenum  and  only  exceptionally  in  the  jejunum. 

The  accumulation  takes  place  in  either  one  of  two  modes. 
The  above  mentioned  portions  of  the  small  intestines,  most  fre- 
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qiK'iitly  the  end  piece  of  the  ilemii  during  or  after  one  meal,  rap- 
idly beeoiiie  tilled  with  coarse  fibrous,  dry  feed  (generally  chaff)- 
Since  the  gastric  coiiteuts  in  horses  enter  the  small  intestines 
partly  nnclningefl  (EUcuhcrger),  the  feed  nuish,  if  insufficiently 
broken  np  or  if  in  a  rather  dry  conilition  meets  an  impediment 
at  the  ileo-eecal  valve,  occasionally  even  in  front  of  second  cur- 
vature of  the  duotlennrn  or  in  front  of  any  curvature  of  the 
jejunum.  The  development  of  obstipation  in  tlie  large  intestine 
which  is  much  wider,  occurs,  liowever^  much  more  slowly.  The 
retardation  of  peristalsis,  the  tinner  consistency  of  the  intes- 
tinal contents,  the  greaterniass  of  the  intestinal  contents,  cause 
an  increasing  delay  of  their  transi>ort  and  they  l>econie  more 
an<l  more  desi<'rated,  Tlie  appetite  of  the  animals  has  not  suf- 
fered in  the  mean  time,  and  larger  and  larger  masses  accumu- 
late in  the  affected  portions  of  the  large  intestines. 

Sudden  or  rapidly  occurring  closure  of  the  small  intes- 
tines, with  subsequent  stretching  of  the  intestinal  wall  by  the 
accunnilated  masses  of  feces,  stimulate  the  occluded  portion  and 
those  anterior  to  it  to  convulsive  contractions  which  produce 
colicky  pains.  The  contractility  of  the  niuscularis  of  the  large 
intt^stine,  however,  diminishes  from  the  start  only  very  grad- 
ually since  the  accumulation  and  tlie  closure  are  brought  about 
very  gradually,  in  the  course  of  several  days.  Convulsive  con- 
tractions and  colickA'  pains,  therefore,  do  not  occur  or  only  very 
moderately,  and  they  are  generally  localized  at  a  point  in  front 
of  the  obstipation,  The  dilatation  of  the  fdl(Ml  portion  of  intes- 
tines, however,  produces  a  disagreeable  feeling  of  tension  or 
fullness  in  the  abdomen,  w^hicli  in  combination  with  the  absorp- 
tion of  intestinal  poisons  causes  an  intoxication  whicli  in  its 
turn  i)roduces  dullness  of  the  sensorimn.  An  exception  is  pre- 
sented by  those  rare  cases  where  olKstii)ation  in  comlnnation 
with  a  change  of  fecil  will  produce  lively  gas  formation  in  front 
of  the  closed  portion,  especially  in  the  cecum,  Tlien  the  irri- 
fating  gases  will  produce  strong  convulsive  contractions  of  the 
muscular  is. 

According  to  whether  the  transportation  of  accumulated 
feces  is  stopped  suddenly  or  within  a  short  time,  or  whether  as 
in  obstipation  of  the  large  iidestines,  the  cessation  occurs  very 
gradually,  contractions  of  intestines  behind  the  obstructed  por- 
tion cease  after  a  few  hours  or  only  after  several  days,  then 
the  periodical  hi  ling  of  the  rectum  likewise  ceases.  An  excep- 
tion to  tins  rule  sometimes  occurs  in  obstipation  of  the  cecum 
in  those  cases  where  the  desiccated  fecal  masses  do  not  reach 
up  to  the  cecal-colonic  juncture  and  where  the  contents  of  the 
head  of  the  cecum  can  be  pressed  partially  into  the  colon. 

The  dried  masses  of  feces  may  subsequently  cause  ne- 
CTosis  of  the  epitlielial  covering  of* the  mucosa,  and  mav  in 
this  manner  leail  to  enteritis,  or  even  to  rupture  of  the  wall  of 
the  gut.     ^^  -    ^  ....  _  *.  .    . 
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causes  moderate  bloating,  possibly  even  enteritis ;  since  there  is 
no  fermentation  in  the  obstructed  portions  of  the  intestines, 
bloating  will  not  occur  there.  However,  in  obstipation  of  the 
small  intestine  and  not  infrequently  in  oljstipation  of  the  large 
intestine,  secondary  dilatation  of  the  stomach  is  seen  frequently. 
Enteritis  and  the  other  complications  cause  general  symptoms, 
which,  however,  come  on  only  after  several  days  in  obstipation 
of  the  large  intestines. 

AnatomicaJ  Changes.  The  obstructed  parts  of  intestines 
are  dilated,  their  surface  may  be  smooth  or  nodular,  their 
abundant  contents  appear  more  or  less  desiccated,  mortar-like ; 
the  contents  of  the  large  intestines  may  even  show  the  contours 
of  the  pouches.  The  mucosa  shows  blood  extravasation ;  it  looks 
as  if  covered  with  bran  in  consequence  of  epithelial  necrosis, 
and  sometimes  shows  larger  patches  of  necrotic  tissue.  In  more 
prolonged  obstipation  of  the  cecum  one  sees  hypertrophy  of  the 
muscularis  and  considerable  chronic  dilatation  of  the  intestines. 
Sometimes  a  rupture  is  found  at  the  place  of  the  obstruction 
or  immediately  in  front  of  it ;  if  there  has  been  dilatation  of  the 
stomach  there  may  be  rupture  of  the  stomach. 

Symptoms.  In  the  most  common  type  of  obstipation  of  the 
large  intestine  one  sees  in  the  beginning  retarded  defecation 
which  may  last  for  several  days,  then  there  is  complete  absence 
of  it  in  spite  of  repeated  efforts.  0))stipation  of  the  cecum 
offers  an  exception  because  there  may  be  defecation,  though  per- 
haps deficient,  which  only  ceases  in  the  further  course  of  the 
affection.  With  the  absence  of  defecation  symptoms  of  colic 
appear,  at  first  of  a  mild  type  and  at  long  intervals,  often  lasting 
for  hours.  Restlessness  later  on  becomes  somewhat  more  con- 
tinuous and  intense,  but  does  not  reach  a  high  degree.  The 
animals  lie  fairly  quietly  on  the  floor,  only  occasionally  turning 
their  heads  toward  the  abdomen  (rolling  is  rarely  observed) ; 
they  paw  from  time  to  time  with  their  front  feet  and  move  their 
tails.  Squatting  on  the  haunches  may  occur  in  any  form  of 
obstipation.  Not  infrequently  the  patients  place  their  feet  like 
male  horses  in  urination,  so  that  the  front  legs  are  placed  much 
towards  the  front  and  the  hind  legs  much  backwards,  while  the 
back  is  stretched  out. 

The  abdominal  circumference  remains  unchanged  for  some 
time,  and  occasionally  until  the  disease  has  run  its  course,  par- 
ticularly if  the  horse  has  a  tense  abdominal  wall.  The  percus- 
sion sound  is  usually  dull  over  the  colon,  and  the  dullness  may 
extend  over  the  cecum ;  often,  however,  percussion  may  not  re- 
veal anything  abnormal  in  spite  of  extensive  accumulation  of 
feces,  because  the  loops  of  intestines  filled  with  firm  fecal  masses 
may  not  be  in  touch  with  the  abdominal  wall.  The  intestinal 
sounds  always  occur  less  frequently  and  they  may  be  suppressed 
entirely  in  the  further  course  of  the  disease. 
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liectal  exaiiunatiori  reveals  dilatetl,  semi-solid,  soft  or  en- 
tirely firm  loops  of  intestines.  If  there  is  an  aeeomiilatiou  of  feces 
in  the  eolon,  which  is  qnite  freqnent,  one  tin<ls  the  whole  U^ft 
half  of  the  alHloniinal  eavity  filhHl  with  the  left  portions  of  tln_' 
colon,  tiie  lower  one  hein^  eharaeterizefl  l»y  loM^itndiiml  bands 
antl  jiuekets  and  heiug  felt  towards  the  median  line,  the  smooth 
npl>er  portion  becoming  larger  towards  the  thorax,  and  the  two 
otiier  portions  in  the  entrance  of  the  pelvii?  leading  to  the 
smooth  iielvic  llexnre.  Tlie  latter  frecpiently  l)eeonu*s  displaced 
entirely  into  the  jielvis  or  slides  towards  the  riij^ht  side.  If  tliis 
is  tlie  case  one  can  feel  the  lon.i^dtudinal  bands  niniun.ir  from 
left  to  ri^litj  possibly  with  a  s]>iral  twist.  Not  infreqnently  tlie 
left  np|)er  portion  of  tlie  colon  is  ilis|>laccil  to  the  ri.i^ljt  or  to 
the  left,  beside  or  even  below  the  dilated  lower  portion,  but 
without  the  production  of  a  true  torsion.  The  enlarged  stom- 
achdike  dilatation  of  the  rectum  may  also  be  ]>aipated  in  horses 
unless  they  are  large;  it  can  be  felt  in  front  of  the  cecum,  a 
little  to  the  right  of  the  median  line,  and  it  has  the  shape  of  a 
large  semi-s]»herieal,  tongli  liody,  moving  synehrononsly  with 
the  respiration^  |>ossibly  covered  by  the  anterior  mesenteric 
root.  The  beginning  of  tlie  small  colon  may  be  felt  under  the 
anterior  jjole  of  the  left  kidney,  as  a  sansagedike  body  of  the 
thiekness  of  an  arm,  running  olilitpiely  from  right  to  left.  The 
cecum,  lilled  with  feces,  is  detected  when  the  hand  is  dirc*cted  to 
the  right  flank;  it  is  recogniz**d  by  its  form  and  by  the  course 
of  its  two  hjngitudinal  bands;  it  nmy  be  as  firm  as  the  colon 
under  similar  conditions  or  its  contents  may  even  be  almost  as 
hard  as  a  rock.  The  head  of  the  cecum  and  the  small  intestines 
are  frequently  liloated  in  cecal  obstipation.  Loops  of  the  small 
colon  in  wliicli  feces  have  accumulated  are  felt,  by  the  hand  in- 
troduced into  tlie  rectum  as  sansagedike  loops,  at  the  entrance 
of  the  pelvis  and  particularly  to  the  left,  externally  or  internally 
to  the  left  portion  of  the  large  colon;  they  are  provided  with  one 
longitudinal  band  and  lilled  witli  l»alls  of  fecal  matter. 

Tlie  pulse  and  I'espiration  remain  normal  for  a  long  time, 
even  for  days,  or  if  abnormal  at  all  they  present  only  sUght 
changes  from  the  iiomiaL  The  appetite  may  be  good  in  the  be- 
ginning of  tlie  alTcction  or  for  several  days,  even  after  the  first 
symptoms  of  coiic,  tlie  animals  ingest  some  feed  and  this  ag- 
gravates their  condition  and  the  restlessness  after  each  meal. 
Later,  however,  the  appetite  becomes  pennanently  abolished. 

In  a  more  advanced  stage,  usually  only  after  several  days, 
there  is  ehn^ation  of  temperature^  with  debility  and  accelerated 
pulse,  indicating  the  advent  of  complications  (enteritis,  peri- 
tonitis, meteorism,  dilatation  of  the  stomach). 

E.  Baiicr  has  made  interesting  observations  concerning  indican  in 
the  urine  in  obstipation.  In  all  eases  examined  an  increase  of  indieaa 
WiLs  foiiml;  in  ohstruetioii  fif  tlie  eeeum  three  to  four  times  tlir  normal 
amount,  while  in  obstrut^tion  of  the  colon  a  rather  modeniU*  increase 
was  usually  found.     If  the  accumulation  of  feces  could  be  removed  from 
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the  entire  intestinal  tract,  the  amount  of  indiean  became  diminished  be- 
low normal,  but  it  remained  high  if  the  cecum  could  not  be  evacuated, 
even  if  diarrhea  had  been  produced. 

The  symptoms  of  obstipation  in  the  small  intestines  vary 
from  those  in  obstipation  of  the  large  intestines  since  they  come 
on  suddenly,  within  a  few  hours  after  food  ingestion,  or  directly 
after  the  latter,  if  the  duodenum  is  involved.  The  symptoms  of 
colic  are  decidedly  more  marked,  sometimes  quite  severe,  and 
a  stretched  position  of  the  animals,  as  in  urinating  of  male 
horses,  is  observed.  Defecation  ceases  within  a  few  hours.  Rec- 
tal examination  reveals  the  extended  ileum  as  a  smooth  cylin- 
drical mass  the  size  of  an  arm,  situated  in  the  plane  of  the  pos- 
terior pole  of  the  left  kidney  and  to  the  right  of  the  vertebral 
column  running  from  above  obliquely  downward  and  backward 
and  to  the  right,  or  on  the  contrary  from  below  on  the  left  up- 
wards and  to  the  right  towards  the  base  of  the  cecum  and  con- 
tinuous with  the  latter.  The  obstructed  duodenum  can  likewise 
be  felt  as  a  cylindrical  smooth  body,  the  size  of  an  arm,  extend- 
ing immediately  behind  the  ajiterior  root  of  the  mesentery  in  a 
curved  direction  from  the  right  to  the  left  and  adherent  to  the 
mesentery  only  by  a  short  band. 

In  contradistinction  to  what  happens  in  obstipation  of  the 
large  gut,  acceleration  of  the  pulse  and  respiration  appear  one- 
ialf  day  or  sooner  after  the  occurrence  of  obstipation  of  the 
small  intestine.  This  is  obviously  due  to  a  secondary  dilatation 
of  the  stomach  or  to  early  inflammatory  changes  of  the  mucosa, 
ihe  pulse  in  particular  rising  to  sixty  and  more  per  minute 
«ven  on  the  first  day  of  the  disease.  The  appetite  is  completely 
suppressed. 

Complications  are  not  at  all  rare  in  either  form,  but  are 
»iore  common  in  obstipation  of  the  small  intestine.  In  the  latter, 
^hat  is,  in  one-third  to  one-half  of  the  cases,  secondary  dilata- 
tion of  the  stomach  (see  page  297)  occurs,  although  this  condi- 
'tion  is  not  at  all  rare  in  obstipation  of  the  large  intestine.  Dila- 
tation of  the  stomach  may  lead  to  rupture  of  the  stomach.  Rup- 
ture of  the  intestines,  which  is  tolerably  common  in  obstinate 
^nd  unyielding  intestinal  obstipation  and  wiiich  always  occurs 
in  very  extensive  fecal  accumulation  in  the  cecum,  like  rupture 
<)f  the  stomach,  leads  to  collapse  (see  page  301),  or  if  the  tear 
is  not  very  large  and  the  shock  has  not  been  too  great,  it  will 
subsequently  be  followed  by  general  acute  peritonitis.  A  not 
infrequent  complication  in  obstipation  of  the  small  intestines  is 
enteritis. 

Course.  Obstipation  of  the  large  gut  develops,  as  stated, 
very  gradually;  restlessness  sets  in  only  after  a  few  days  and 
the  condition  becomes  worse  ])y  and  by.  The  patients,  however, 
are  more  or  less  dull  during  the  whole  course  of  the  disease. 
Cases  are  seen  occasionally  where,  after  several  days,  the  dis- 
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ease  eiuls  in  reeovt^rv  without  liaving  led  to  sjTQptoms  of  colie, 
Feeal  aeeiiniuiatioii  in  the  small  intestine  causes  sudden  attacks 
of  eolie  and  usually  lasts  one  to  two  davs.  Obstipation  of  the 
large  intestine  always  lasts  several  days,  even  two  to  three 
weeks  (espt^eially  olistipation  of  tlie  cecum),  unless  it  is  relieved 
earlier  hy  j^roper  treatment, 

A  recurrence  of  tlie  attacks  of  colic  is  not  infrequently  ob- 
served, either  because  errors  of  diet  have  not  been  corrected  or 
because  the  intestinal  muscularis  has  been  weakened  wiiile  the 
obstipation  lasted,  or  because  the  accumulated  feces  have  not 
been  removed  completely.  Tlie  two  latter  circumstances  are 
particularly  effective  on  account  of  anatomical  conditions  in 
ol^stipation  of  the  cecum;  and  this  form  of  fecal  accumulation  is 
seen  not  infrequently  in  the  form  of  recurring  attacks  (socalled 
habitual  chronic  or  ]>eriodic  colic). 

Diagnosis.  Retanlation  followed  by  cessation  of  defeca- 
tion, the  liistory  of  the  case,  and  the  usually  mild  attacks  of 
colic  occurring  at  long  intervals,  the  absence  of  general  sjTup- 
toms  make  a  diagnosis  of  obstipation  in  the  large  intestine  quite 
probable;  however,  only  rectal  examination  can  make  the  diag- 
nosis absolute;  its  dilTerentiation  from  similar  atlections,  and  its 
exact  localization  depend  upon  rectal  exploration.  Feces  contain- 
ing sand  point  to  obstipatirm  due  to  this  (socalled  sand  colic), 
and  in  tliis  type  the  general  symptoms  usually  come  on  sooner. 
Valuable  assistance  in  the  diagnosis  and  prognosis  may  be  ob- 
tained by  the  quantitative  determination  of  indican  as  proposed 
liy  Bauer.  It  is  absolutely  impossible  to  determine  the  seat  of 
the  obstipation  from  the  behavior  of  the  animals  as  suggested 
by  Klemm, 

The  size  and  the  firm  consistency  of  the  affected  parts  of 
the  intestines,  which  can  lie  ascertained  by  rectal  examination, 
distinguish  the  disease  from  various  other  forais  of  intestinal 
occlusion,  with  the  exception  of  stenosis  or  ol)turation  of  long 
duration,  or  of  paralysis  of  the  rectum;  these  can  be  differen- 
tiated by  the  different  natui^  of  their  onset  and  by  the  fact  that 
the  site  of  the  stenosis  or  of  the  obturating  foreign  body  can  be 
felt  from  the  rectum.  In  affections  of  the  stomach  and  in  ob- 
struction of  the  small  intestine,  the  contents  of  the  large  intes- 
tines likewise  become  desiccated  if  the  disease  has  lasted  for 
any  length  of  time;  however,  the  large  intestines  are  not  dilated 
by  the  desiccated  feces  but  are  diminished  in  diameter. 


Prognosis,    If  proper  treatment  is  instituted  in  good  time, 

the  great  majority  of  eases  end  in  recovery.  The  longer  the 
disease  has  lasted  the  tinner  the  stagnating  intestinal  contents 
are,  and  the  more  dilated  the  obstipated  intestines  the  less  hope 
there  is  to  remove  the  obstruction.  One  also  must  ahvays  con- 
sider the  exact  site  of  the  obstipation,  because  if  it  is  in  the 
small  intestines  or  cecum,  a  fatal  issue  is  comparatively  fre- 
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^uent,  and  recurrences  often  occur.  In  obstipation  of  the  cecum 
"the  reappearance  of  defecation  does  not  always  indicate  im- 
iprovement,  because  masses  of  desiccated  feces  may  remain  be- 
Tiind  in  the  cecum.  If  complications  have  already  occurred  there 
Is  no  hope  for  recovery,  except  in  secondary  dilatation  of  the 
stomachy  which  can  be  treated  successfully. 

In  tbe  Budapest  Clinic  the  mortality  for  different  years  ranges  between  3  to 

Treatment.  To  remove  accumulated  masses  of  feces  from 
^he  large  gut,  those  which  can  be  reached  manually  from  the 
:Tectum  should  be  evacuated,  then  a  rectal  injection  of  a  large 
amount  (30-40  qts.)  of  lukewarm  water  should  be  given,  being 
allowed  to  run  in  under  a  low  pressure.  The  injected  water  is 
3)artly  soon  expelled,  but  Dammann  and  Marek  have  shown 
experimentally  that  in  horses  without  obstipation  the  fluid  may 
i:ravel  up  to  the  middle  or  even  to  the  beginning  of  the  colon, 
^nd  that  it  may  therefore  be  expected  to  produce  softening  of 
t;he  feces  in  obstipation.  Cold  water  is  not  well  adapted  for  this 
3)urpose  because  it  stimulates  the  intestines  to  contract  and  to 
j>revent  the  progress  of  the  fluid  inward.  The  injection  of  a  few 
<iuarts  is  of  no  avail,  because  the  fluid  will  then  irrigate  only  the 
X>osterior  portion  of  the  rectum.  Accumulations  of  feces  in  the 
<;ecum  or  in  the  small  intestines  cannot  be  influenced  even  by 
"^^ery  large  quantities  of  water.  The  injections  (which  are  not 
'usually  successful  by  themselves)  must  be  repeated  several 
^imes. 

In  order  to  soften  the  masses  of  feces  which  are  situated 
:i3iore  towards  the  stomach  and  to  stimulate  peristalsis,  neutral 
asalts  in  large  doses  should  be  administered  (250-500  gm.),  or 
^oes  (30-40  gm.),  according  to  Hohne,  even  50  gm.,  or  castor  oil 
< 300-500.0  gm.)  with  one-half  to  one  quart  of  neutral  oil,  or  with 
SO-70  gm.  of  ether.  In  cases  which  are  not  very  grave,  abundant 
defecation  and  speedy   recovery  are   usually   observed   after 
"the    administration    of    these    drugs.     In    grave    cases,    how- 
ever, the  rectal  injections  and  the  administrations  of  the  above 
drugs  must  be  supported  by  medicines  which  stimulate  the  in- 
testinal muscularis  to  strong  contractions.    Not  earlier  than 
lialf  a  day  after  the  rectal  injection,  or  after  the  salts  or  castor 
oil  have  been  given  (in  obstipation  of  the  ileum,  however,  after  a 
few  hours),  one  should  administer  subcutaneously  eserine  (0.06- 
O.08  gm.),  with  pilocarpine   (0.15-0.25  gm.)   or  with  arecoline 
(0.05-0.08  gm.).   These  applications  do  not  only  stimulate  the 
intestinal  muscularis  but  they  increase  the  intestinal  secretions 
and  make  the  mucosa  more  slippery  for  the  expulsion  of  the 
masses  of  feces.  Without  such  preliminary  softening,  the  above 
named  drastic  means  may  produce  rupture;  this  might  particu- 
larly occur  if  eserine  alone  is  used  in  somewhat  large  doses. 
It  is  necessary  to  watch  the  animals  carefully  after  the  use  of 
the  above  drastics  because  they  intensify  abdominal  pains,  and 
the  horses  must  be  prevented  from  reckless  throwing  and  roll- 
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iiig  in  order  to  prevent  the  oceurrenee  of  intestinal  rupture.  It 
is  usually  necessary  to  repeat  the  athninistration  of  the  above 
drastic  uiedieiues.  Jn  obstipation  of  the  eecum  Ilohne  repeatedly 
gives  50  giw.  of  aloes  at  intervals  of  tliree  days,  the  treatment 
to  he  continued,  if  ju^eessary,  for  two  weeks;  good  results  are 
claimed  for  this  treatment. 

The  effect  of  different  forms  of  treatment  is  assisted  by 
massage  or  kneading  of  the  masses  of  aeeunndated  feces  from 
tlie  rectum  (Soht^lsolin),  this  fnrther  causes  the  intestines  to  con- 
tract and  the  fecal  masses  whieh  can  l>e  reached  may  he  broken 
up  or  moulded.  Massage  alone  is  usually  not  successful,  except 
in  obstiimtion  of  the  small  intestines  if  the  jejunum  can  easily 
be  reached  by  tlje  liand  iidiodueed  into  the  rectum.  Huinnierioh 
and  Kalclier  olitained  good  results  in  obstipation  of  the  large 
intestine  by  rolling  the  animals  on  their  backs  (see  page  362). 

In  very  severe  olmlipation  of  the  ileum  whieh  doe?  not  yield  to  any  of  the  torm^ 
of  treatnient  deHcribe<l,  one  nu^ht  try  lafiarotoiny  to  remove  the  denireated  contents 
throii^'h  the  left  sided  la|iarotaniy  wound,  either  YiX  propelling  them  by  liaiid  or  by 
takitijj  them  out  after  enterotoniy.  In  obKtipation  of  the  larj^e  iatestine,  la]iarotomy 
does  not  appear  iwdieatetl,  beeause  one  cannot  remove  the  great  masses  of  desiccated 
feces  completely  and  the  sutures  would  not  keep  after  partial  removal,  beinjf  torn 
by  the  masses  whi«h  have  reixained  liehind.  The  rases  of  (Jaullet  an<l  Hobday  prove 
eoneliifiively  the  dan^'er  of  laimrotoniy  in  obstipation  of  the  lar^e  intestine.  Deg^- 
hila^e  has  massaged  intestinal  loops  through  an  intdwion  made  into  the  upper  vagioal 
wall  of  a  niare  and  han  in  this  manner  brought  about  recovery* 

Secondary  dilatation  of  the  stomach  eau  only  be  treated  by 
the  use  of  t!ie  stomaeh  tulie  (see  page  304),  This  instrument 
should  always  he  used  in  obstipation  of  the  small  intestines, 
even  before  symptoms  indicate  dilatation  of  the  stomach.  If 
the  gastric  tube  is  used  repeatedly  umler  these  conditions,  rup- 
ture of  the  stomaeh  can  usually  b(^  |)revente(L 

Obstipation  in  tlie  large  intestine  also  calls  for  dietetic 
treatment.  Instead  of  rough  feed  or  grain,  whieh  horses  with 
obstipation  of  the  large  intestine  take  l>y  preference  for  some 
time  or  after  a  temporary  improvcttu*nt,  but  wliich  will  surely 
lead  to  an  aggravation  of  the  alTe(*tiou,  the  animals  should  re- 
ceive juicy  food  stuffs,  like  bran  or  flour  gruels,  beets,  bulbous 
plants,  green  soft  feed,  always  in  small  amounts  and  at  in- 
tervals, Tht^  animals  should  be  prevented  from  eating  bedding 
straw  by  the  use  of  a  unizzle  or  otlierwise.  Pasturing  tlie  ani- 
mals  is  very  good.  However,  they  should  not  be  fed  on  any 
bloating  green  feed,  particularly  not  in  ol>stipation  of  the  cecum. 

Prophylaxis,     Animals  inclined  to  suffer  from  obstipation 

should  be  fed  with  fresh  hay  and  green  feed  or  molasses,  or  they 
should  be  pastured  at  certain  tinies;  if  this  cannot  be  carried 
out,  the  systematic  administration  of  salts  with  tlie  feed  may 
properly  lie  sultstituted  to  a  certain  tlegree.  Faulty  teeth  must 
be  repaired.  Tlie  pre*lisiH>sed  animals  should  be  subjected  to 
close  observatioit,  so  that  one  can  take  the  proper  steps  when* 
ever  there  is  anv  disturbance  in  defecation.    Ducasse  recom- 
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:K:aiends  in  such  cases  the  injection  of  pilocarpine  followed  by 
^Bserine. 

lateratiire.  Bauer,  D.  t.  W.,  1905,  31.— Dammann,  D.  Z.  f.  Tm.,  1875,  I,  40.— 
IHhicasse,  Bull.,  1904,  772.— Ellenberger,  A.  f.  Tk.,  1884,  X,  359.— Ferret,  Rev.  g^n., 
J. 905,  V,  121,  549.— Giinther,  W.  f.  Tk.,  1906,  583.— Hohne,  B.  t.  W.,  1906,  339.— 
I^ummerich,  Z.  f.  Vk.,  1908,  444.— Kalcher,  ibid.,  1909,  83.— Klemm,  B.  Mt.,  1882, 
:^KV,  147.— Klett,  D.  t.  W.,  1907,  209.— Ludewig,  Z.  f.  Vk.,  1906,  307.— MoUer,  A.  f. 
mc.,  1875,  I,  277;  Pr.  Mil.  Vb,,  1899,  bis  1908.— Ptttz,  Z.  f.  pr.  Vet.-Wis8.,  1876, 
-^47.— Reynal,  Diet,  1874,  139,  143.— Sobelsohn,  Monh.,  1902,  XIII,  308.— WaU,  Die 
^Solik  d.  Pferde,  1908.— Wolf,  S.  B.,  1903,  191. 

(b)     Obstipation  in  the  Intestines  of  Carnivora. 

Occurrence.  Accumulation  of  feces  in  the  intestines  is 
<250iiimon  in  dogs,  much  rarer  in  cats.  Frohner,  in  70,000  sick 
<3ogs  during  the  years  1886-1894,  saw  obstipation  in  2%  of  the 
]fDatients.  In  the  Budapest  Clinic  2  to  3%  of  the  dogs  had  obsti- 
]fDation;  in  1903,  exceptionally,  7%. 

Etiology.  Obstipation  is  frequently  produced  by  hard 
^bodies,  especially  fragments  of  bone,  more  rarely  fruit  stones, 
X^cbbles  or  portions  of  soil  which  interfere  with  the  passage 
C3f  the  feces.  Dry  feeding,  exclusive  or  abundant  vegetable  feed 
(bread,  dog  biscuits,  leguminosae,  flour  paste)  or  exclusive  feed- 
s'xig  with  bones,  produce  dry,  mortar-like  feces  which  can  be 
:»iiaoved  along  only  slowly.  Hairs,  blades  of  grass,  etc.,  which 
form  firm  masses  in  the  feces  act  similarly.  Obstipation,  due 
to  swallowed  hair,  occurs  not  infrequently  in  cats. 

Retarded  peristalsis  is  the  cause  of  obstipation  when  it 
occurs  in  consequence  of  lack  of  exercise  (chained  dogs,  house 
<3.ogs),  or  when  it  is  seen  in  older,  debilitated  animals.  Chronic 
ixitestinal  catarrh  may  also  lead  to  insufficient  peristalsis. 

The  disease  occurs  as  a  secondary  affection  in  consequence 
of  stenosis  or  obturation  of  the  intestine,  of  painful  conditions 
of  the  abdominal  muscles  (rheumatism,  pachymeningitis),  or 
of  the  neighborhood  of  the  anus  (inflammation  of  the  anal 
S'lai^ds),  or  after  matting  of  the  hairs  around  the  anus.  Obsti- 
X>ation  is  also  usually  present  in  chronic  diseases  of  the  cord. 

Anatomical  Changes.    Feces  collecting  in  some  portion  of 
the  intestines,  usually  in  the  colon  or  rectum,  form  very  dry, 
Ttiortar-like,  dark  brown  lumps.   There  are  cases  in  which  such 
lumps  of  feces  form  finn  cylinders  as  thick  as  an  arm,  which 
fill  the  whole  of  the  large  intestine   (Kitt);  exceptionally  the 
whole  intestinal  tract  may  be  filled  with  similar  masses  of  feces 
(Frohner).   If  the  affection  lasts  longer,  necrosis,  hemorrhagic 
or  diphtheritic  inflammation  and  even  perforation  of  the  intes- 
tinal wall  may  develop. 

Symptoms.    In  spite  of  repeated  efforts  the  animals  can- 
not defecate  or  they  void  small  dry  lumps  of  feces,  the  surface 
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of  wliieli  is  (H*ccisiniially  covcMvd  abiiiKlantly  with  miiens  or 
bloofl;  this  occurs  whon  tlie  mucosa  has  hccome  inHamed  or  has 
beeu  iujiired.  Sonietinies,  in  spite  of  existing  ohstipation,  the 
aniuials  void  a  thiu-Huid,  very  fetid  stool;  this  oeeurs  wlieu  the 
olistipatiou  uia.ss  has  hertaue  softened  at  the  periphery  or  iu  tlie 
center,  so  tliat  the  fluifl  eoTiteuts  from  portions  of  the  intestines 
nearer  to  the  stomach  can  pass  by. 

The  ab(h>men  is  sometimes  drawn  in,  sometimes  bhiated, 
and  the  alnhMuiual  Avail  is  then  tense.  On  iialpation  of  the  abdo- 
men one  feeLs  in  front  of  the  pehac  irdet,  below  the  verteltral 
eohmin,  and  parallel  to  it  a  cyliiulrieal,  tirm,  sometimes  hard 
mass,  varial)!e  in  leni^th  (soealk^d  fecal  tumor,  fecal  eord).  The 
mass  may  be  felt  bfliind  tht*  liver  and  sometimes  even  further 
up  on  the  ri,*i:-ht  side  of  the  abdominal  cavity  and  it  is  freely 
tnovable;  this  mass  is  formed  by  tbe  dry  fecal  masses  in  the 
reetum  and  large  intestines.  In  some  eases,  liowever,  only  one 
or  several,  oeeasionatly  very  large  Imnps  of  feces  are  found. 

Sometimes  swelling  and  rcHldening  of  the  neighborhood  of 
the  anus  ean  be  observed.  The  finger  introduced  into  the  rec- 
tum feels  hard  fecal  masses;  sometimes  also  fra.gments  of  bone; 
if  a  rectal  speculum  is  used  one  sees  the  lumps  of  feces,  also 
a  dark  red  diseoloratimi  of  the  mucosa,  which  may  be  covered 
by  gray  memhranons  deposits. 

The  licliavior  of  the  animals  varies  from  case  to  case*  The 
repeated  fruitless  efforts  cause  some  anxiety  and  the  irritation 
of  the  intestinal  wall  occasionally  produces  pain  expressed  by 
whining  and  curling  up.  In  other  eases  the  animals,  in  spite  of 
obstipation  which  may  have  existed  for  days,  are  comparatively 
quiet  and  perhaps  only  show  some  listlessness  and  sluggish- 
ness. Their  gait  is  stiff,  they  hold  the  tail  straight  or  strongly 
curved  at  its  root. 

The  appetite  may  be  preserved  during  the  first  day  and 
this  aggravates  the  condition.  The  appetite  diminishes,  how- 
ever, in  the  further  course,  and  finally  disai>pears  while  the 
thirst  l)ecomes  increased.  Vomiting  occurs  exceptionally  and 
I)articles  of  fecal  matter  may  be  expelled. 

The  temperature  remains  nonnal  for  days,  but  if  enteritis 
has  followed  upon  obstipation  the  temperature  becomes  elevated 
and  septicemic  fever  nuiy  finally  S(d  in. 

Course*  obstipation  of  a  not  too  severe  type  may  be  over- 
come by  tlie  animals'  own  repeated  efforts  and,  jirovided  that 
they  have  not  been  too  long  neglected,  even  grave  cases,  \vi\\  end 
in  recovery  if  the  pro]-)er  treattnent  is  instituted.  If  tbe  disease 
is  left  to  itself  after  it  has  arrived  at  a  later  stage,  there  will  he 
progressive  deterioration  imtil  enteritis,  septicemia,  peritonitis 
or  occasionally  uremia  (in  consequence  of  compression  of  the 
first  portion  of  tiie  urethra),  close  the  clinical  picture.  If  the 
morbid  affection  has  lasted  a  hmger  time,  i.  e.,  two  to  three 
weeks  or  longer,  even  the  proper  treatment  cannot  save  the 
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animal  any  more,  on  account  of  the  gangrene  of  the  intestinal 
mucosa  which  has  occurred. 

Diagnosis.     Constipation  in  spite  of  fruitless  efforts,  corn- 
lined  with  the  detection  of  desiccated  fecal  masses  in  the  rec- 
tum or  colon,  point  to  the  correct  diagnosis.  If  the  animal  has 
previously  been  well  and  if  the  accumulation  of  feces  can  be 
explained  from  the  character  of  removed  fecal  masses,  one  may 
-assume  primary  obstipation.   Otherwise  a  careful  examination 
^m)f  the  organs  is  necessary  in  order  to  determine  whether  we 
«ire  not  dealing  with  a  case  of  secondary  obstipation.   Chronic 
diseases  of  the  spinal  cord  (including  its  membranes)  have  to 
^e  considered  particularly,  because  these  often  first  attract  our 
.attention  through  an  obstinate  obstipation.  Diseases  of  the  re- 
.^plon  of  the  anus  and  of  the  pelvic  organs  can  be  recognized 
easily  on  the  basis  of  the  history  and  as  the  result  of  palpation 
^sometimes  to  be  carried  out  during  narcosis).  After  long  con- 
tinued starvation  or  preceding  diarrhea,  defecation  may  be  in- 
:Jfrequent,  but  in  such  cases  there  is  no  accumulation  of  feces. 

Treatment.  If  obstipation  has  not  lasted  long  and  if  the 
IKnmps  of  feces  which  can  be  felt  from  the  rectum  are  not  very 
Ifcard,  the  local  treatment  may  be  confined  to  the  introduction  of 
IH.arge  masses  of  water  into  the  rectum ;  this  softens  the  lumps 
^3f  feces,  makes  them  slippery  and  stimulates  the  rectum  to 
^3ontract.  One  may  use  pure  lukewarm  water,  better  soap  suds 
^r  water  with  oil,  or  pure  oil.  Thin  fluids  are  allowed  to  run 
:^jito  the  rectum  from  an  irrigator  or  a  funnel  provided  with  a 
:»Tibber  tube ;  low  pressure  must  be  used.  The  softening  of  the 
:^eces  may  be  hastened  by  cautious  pressing  and  kneading.  This 
simple  procedure,  which  must  eventually  be  repeated,  usually 
a^uffices  to  remove  the  morbid  condition.  In  mild  cases  glycerin 
^nemata  are  sometimes  sufficient. 

When  the  obstipation  has  lasted  for  a  considerable  time, 

^nd  when  mortar-like  masses  or  fragments  of  bone  are  present 

in  the  rectum,  they  should  be  removed  with  the  finger  or  with  a 

X>air  of  forceps ;  then  the  more  anteriorly  situated,  usually  less 

liiard  masses,  can  be  softened  and  removed  with  lukewarm  water 

ixrigations;  in  such  advanced  cases  massage  is  not  indicated. 

TThe  artificial  removal  of  fecal  masses  and  rectal  irrigations 

isometimes  have  to  be  repeated  for  several  days,  until  it  has 

finally  been  possible  to  remove  piece-meal  a  fecal  cylinder  which 

Tnaj  have  been  20-30  cm.  long. 

Laxatives  should  be  used  only  in  recent  cases  or  after  the 
mechanical  removal  of  the  fecal  masses  near  the  anus,  because 
if  used  in  old  cases  by  themselves  alone,  they  may  make  the 
condition  worse.  The  prescriptions  to  be  employed  are :  Castor 
oil  (1-3  tablespoonsful  in  an  emulsion  with  1-3  to  1-4  part  gummi 
arabicum  and  5  parts  of  water,  or  in  gelatine  capsules  3-5  gm. 
each),  calomel  (dogs  0.20-0.30  gm.,  cats  0.1-0.15  gm.),  aqua  laxa- 
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tiva  vieoiiensis  (50.0-100.0  gm.)*  oecasioimlly  with  the  atlditioo 
of  sodium  and  potassium  tartrate  (5-10  gin*),  extrat4um  eas- 
cara*  sagrada*  (2-10  gm,),  plieiiolplitlialein  (10  gm.  for  large,  5 
gm.  for  small  dogs).  The  ueatral  salts  (see  page  332)  may  like- 
wise be  used,  and  in  very  obstinate  eases  drastics  may  be  em- 
ployed (1-5  drops  of  crotoii  oil  in  10-30  gm.  of  castor  oil) ;  also 
tubera  jalapie  (0.2-0.4  gm.).  Drastics  must  be  reserved  for  those 
cases  where  no  inflammation  of  tlie  intestijal  wall  is  present 
and  where  fragments  of  bone  or  other  hard  bodies  have  not 
penetrated  into  the  wall  of  the  gut. 

Where  aeeumulation  of  feces  is  due  to  a  tumor,  an  abscess,  ^ 
an  enlarged  prostate,  a  cieatric,  surgical  interference  is  neees-  — 
sary. 

The  diet  must  be  regulated  so  that  the  patients  do  not  re^ 

ceive   any   food  containing   Hour    (bread,   dog  biscuits,    pota— j 
toes,  vegeta tiles)   or  hones,  but  excbisively  fluid  food^  such  a 
broth,  soup,  milk.     Animals  which  are  predisposed  to  obstipt^. 
tion  sliould  receive  as  little  of  carbohydrates  as  possible,  an 
they  should  be  exercise<l  frequently. 


In  order  to  prevent  olistipation  due  to  swallowed  hair  in  cats,  Gn 
bon  reeonuweutls  (Rev.  vet.  1906.  21)  to  hnisli  the  animals  daily  and  t 
administer  castor  oil  twiee  a  nioatlL 


(c)     Impaction  in  the  Intestines  of  Ruminants. 

Occurrence.  Douhio  inastieation,  preliurinary  preparatio 
and  ndxiujo^  with  abundant  Huid  in  the  fore-i^tonuiebs  of  mini 
nants  nuikt*  primary  fecal  inii)action  of  rare  occurrence  in  tbes 
animals.    The  disease  has  been  seen  in  cattle  and  in  goats. 

Etiology.  The  occurrence  of  primary  impaction  in  mini 
nants  generally  depends  u]*on  continuous  feedin*:ir  with  nndi- 
gestihle,  dry  feed  (leaves  or  nuitted  luiy).  MiVist  nmuhly  straw, 
witliered  dry  and  rotten  cali)»a|i:e  may  also  be  the  cause  of  the 
disease.  Mathis  saw  ^viiYi-  cases  of  fecal  imiiaetion  in  cattle 
after  long  raih^oatl  transportation. 

Symptoms.  The  disease  is  manifested  liy  obstinate  eonsti- 
pation,  by  moderate  bloating  after  each  meal,  however  without 
the  aceumnhition  of  feed  masses  in  tlu*  rumen,  gradual  decrease 
of  appetite  and  retanlation  of  rumination.  Signs  of  resth^ssness 
are  eitlicr  lat-king  or  are  very  insignificant.  The  feces  are  dry 
Jike  ppat,  sometimes  covered  with  a  good  deal  of  mucns  and  are 
vonled  m  small  amounts  in  spite  of  efTorts.  Tlie  intestinal 
smmds  are  absent  or  weak.  Kectal  exploration  reveals,  in  the 
region  of  the  right  Hank,  sausagedike  loofis  of  intestines  filled 
\vim  irm  teces;  in  snml!  ruminants  the  desiccated  feces  may  be 
lelt  through  the  abdominal  wall  
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The  affection  ends  fatally  only  in  the  very  gravest  cases, 
otherwise  it  usually  leads  to  recovery  within  one  week. 

Diagnosis.  Displacements  of  the  intestines  can  be  distin- 
guished from  impaction  by  the  severe  symptoms  of  colic  and 
by  a  rapid  deterioration.  Stenosis  of  the  intestines  can  often  be 
differentiated  only  by  rectal  exploration. 

Treatment.  Injections  of  large  quantities  of  water  and  the 
administration  of  neutral  salts  (500-1000  gm.  for  cattle,  50-100 
gm.  for  goats)  are  indicated;  also  aloes  (40-60  gm.  for  cattle, 
10-20.0  gm.  for  goats);  tartar  emetic  (10-20.0  gm.  for  cattle, 
0.2-2.0  for  goats)  alone  or  in  combination  with  salts  (tartar  stib. 
15.0  gm.  sod.  sulph.  and  magn.  sulph.  aa.  500  gm.,  given  in 
three  doses  during  one  day  for  cattle).  Eserine,  eseridine,  pilo- 
carpine or  arecoline  may  likewise  be  indicated  (see  page  254). 

The  diet  should  be  made  up  of  potatoes,  beets,  bran  or  flour 
soups,  green  feed,  leaves  of  beets. 

Literature.     Dieckerhoflf,  Spez.  Pathol.,  1892,  IT,  450.— Elwr,  S.  B.,  1896,  30.— 
Mathis,  J.  vet.,  1897,  4.j9.— Robert,  S.  B.,  1893,  120.— Ryehner,  Bujatrik,  1841,  113. 


(d)    Impaction  in  the  Intestines  of  the  Hog. 

Etiology.  Hogs  develop  impaction  of  the  bowel  in  conse- 
quence of  exclusive  dry  feeding  with  grains  or  after  ingesting 
short  cut  chaff,  or  after  the  ingestion  of  much  sand  if  the  latter 
has  not  caused  enteritis.  Sometimes  continued  stabling  causes 
the  affection. 

Secondary  impaction  is  frequently  seen  after  chronic  hog 
cholera  or  chronic  tuberculosis,  or  after  stenosis,  due  to  a  slowly 
progressing  enteritis. 

Symptoms.  One  observes  diminished  appetite,  increased 
thirst,  frequent  grunting  and  efforts  at  defecation.  In  the  be- 
ginning the  animals  are  still  able  to  press  out  some  lumps  of 
fecal  matter,  later  on  the  constipation  becomes  complete.  On 
palpation  of  the  abdomen  of  not  too  fat  hogs,  one  can  feel  large 
intestines  filled  with  desiccated  feces;  occasionally  one  can  de- 
tect adhesions  of  loops  of  intestines.  Oppenheim  saw  in  a  hog 
with  a  high  degree  of  impaction,  retention  of  the  urine,  due 
to  compression  of  the  neck  of  the  bladder. 

Grave  cases  end  fatally  in  consequence  of  enteritis. 

Treatment.  Abundant  injections  of  water  (2-4  qts.),  man- 
ual or  instrumental  removal  of  the  fecal  masses  accumulated  in 
the  rectum,  followed  by  the  use  of  laxatives,  usually  relieve  the 
obstipation.  Neutral  salts  (20-50.0  gm.)  are  best  added  to  the 
drinking  water  or  pow^dered  upon  the  tongue  of  the  animal. 
Since  constant  squealing  of  the  hogs  during  the  administration 
of  the  laxatives  may  give  rise  to  aspiration  into  the  lungs,  other 
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cathartics  should  be  introduced  into  the  stomach  by  the  aid  of 
the  stomach  tube  (tartar  emetic  0.5-1.0  gm.,  castor  oil  50-100 
gm.,  dissolved  in  water  or  mixed  with  it),  or  eserine  (0.005-0.02 
gm.)  given  subcutaneously.  Tartar  emetic,  castor  oil  or  calomel 
may  be  given  in  the  shape  of  an  electuary.  Dietetic  treatment 
consists  in  feeding  bulbs,  fallen  fruits,  green  feed,  cut  pumpkin, 
sour  milk  or  whey. 

Literature.    Oppenheim.  T.  Z.,  1909,  227. 


(e)    Impaction  in  the  Intestines  of  Babbits. 

Etiology.  Rabbits  develop  impaction  of  the  large  intestine 
after  too  abundant  or  exclusive  dry  feeding,  particularly  after 
dry  bran  or  undigestible  food  stuffs  have  been  given  continu- 
ously. 

Secondary  impaction  occurs  after  chronic  intestinal  catarrh 
in  the  presence  of  enteroliths  and  sometimes  in  consequence  of 
painful  affections  of  the  rectum  or  of  the  parts  in  the  region  of 
the  anus. 

Symptoms.  There  is  at  first  retarded  defecation,  then  com- 
plete constipation,  diminution  of  appetite  and  listlessness.  Pal- 
pation of  the  abdomen,  which  is  very  easy,  reveals  the  presence 
of  desiccated  masses  of  feces  in  the  large  intestines. 

If  proper  treatment  is  instituted  early  the  disease  ends 
in  recovery. 

Treatment.  Repeated  rectal  injections  of  water,  and  soap 
suppositories  are  to  be  employed  (from  tea  to  table  spoonful 
doses).  Syrup  with  milk  in  equal  parts,  pills  of  the  leaves  of 
senna  (1-2.0  gm.)  or  of  rheum  (0.2-0.4  gm.).  Tincture  of  rheum 
(5-10  drops  in  water),  also  root  of  jalap  (0.2-0.3  gm.),  or  calo- 
mel (0.05-0.2  gm.)  may  likewise  be  used. 

The  diet  should  consist  in  green  feed,  juicy  roots,  lettuce, 
etc.  . 

Literature.     Braun,  Kaninchenkrankheiten,   1907,  109. 


(f )    Impaction  in  the  Intestines  of  Fowls. 

Etiology.  The  disease  is  rare  in  domestic  fowls  which  are 
kept  in  the  open  air;  if  it  occurs  at  all  it  is  generally  due  to 
foreign  bodies  (pebbles,  feathers,  animal  parasites,  pieces  of 
rags).  More  frequently,  although  still  rarely,  the  disease  is  seen 
in  over-fed,  highly  bred  fowls  kept  in  confinement  in  cages,  or 
in  house  birds.  These  animals  suffer  from  a  combination  of 
heavy  undigestible  feed  and  sluggish  peristalsis.  Impaction  in 
the  cecum,  due  to  improper  feeding,  appears  in  enzootic  form, 
particularly  among  young  turkeys.    The  matting  together  of 
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the  feathers  around  the  cloacal  opening  may  likewise  prevent 
defecation. 

Symptoms.  The  birds  drop  dry  feces  in  small  amounts  at 
long  intervals  and  with  effort;  this  attracts  attention  since 
under  normal  conditions  their  feces  are  dropped  with  great 
ease  and  are  soft  and  mushy  in  consequence  of  the  admixture 
with  urine.  If  obstipation  has  lasted  for  some  time  there  is  list- 
lessness,  depression,  lack  of  appetite,  and  attention  is  attracted 
to  the  birds  even  if  the  irregularity  in  defecation  has  escaped 
notice. 

If  the  disease  is  neglected  it  may  lead  to  death  in  conse- 
quence of  necrosis  of  the  intestinal  wall,  and  exhaustion. 

Treatment.  If  there  is  a  mechanical  impediment  it  must 
at  once  be  removed;  matted  feathers  may  be  untangled  after 
wetting  them  with  water ;  desiccated  masses  accumulated  in  the 
cloaca  can  be  removed  with  a  spoon.  To  remove  the  feces  con- 
tained in  the  rectum,  the  careful  injection  of  olive  oil  or  soap 
water  is  to  be  recommended ;  in  small  birds  a  dull  sound  dipped 
in  glycerin  or  castor  oil  may  be  introduced  into  the  rectum. 

If  the  impaction  is  in  some  part  of  the  intestines  nearer  to 
the  stomach,  castor  oil  (table  or  tea  spoonful  doses),  rheum 
(0.4-0.6  gm.  with  butter  or  honey  in  pill  form),  or  eventually 
calomel  (0.05-0.2  gm.)  may  be  used  with  advantage.  Neutral 
salts  may  be  given  in  weak  solutions  (1:200)  with  the  drinking 
water. 

The  dietetic  treatment  requires  green  feed,  soaked  grains, 
boiled  bran,  lettuce,  carrots,  fruit. 

21.    Internal  Closure  of  the  Intestine.  Obturatio  intestini. 

By  obturation  of  the  intestines  is  meant  a  sudden  narrow- 
ing or  a  complete  closure  of  the  lumen  of  the  intestine  l)y  some 
body  situated  in  the  bowel.  The  affection  occurs  almost  exclu- 
sively among  horses  and  carnivora. 

Occurrence.  Obturation  of  the  intestines  is  a  rare  affection 
of  horses.  Among  the  horses  of  the  Prussian  Army  this  form 
of  obstruction  of  the  intestines  was  seen  in  seventeen  years  only 
in  0.3%  of  the  cases  of  colic;  in  the  Budapest  Clinic  it  formed 
0.2  to  0.7%  of  the  cases  of  colic.  (Holterbach  claims  that  for- 
eign bodies  in  the  duodenum  are  not  rare  in  cattle.) 

Etiology.  Obturation  of  the  intestines  in  horses  is  usually 
brought  about  by  enteroliths  or  lumps  of  fecal  matter,  more 
rarely  by  parasites,  exceptionally  only  by  foreign  bodies. 

Intestinal  calculi  (enteroliths)  are  mainly  composed  of 
phosphate  of  ammonia  and  magnesia  (90%) ;  they  also  contain 
some  (M2-1M>%)  carbonate  and  phosphate  of  lime,  common  salt. 
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and  chloride  of  caleiuni  (Fiirstt-uhcri*:).  The  most  freriuetit 
cause  of  ealenli  fonuatioii  in  tlu-  intestines  is  tiie  euntiuiiKl 
abundant  feetiiii^^  of  \\ij<*at  ami  rye  bran  (the  disease  is  fre- 
quently found  among  the  liorses  of  millers  and  bakers),  which 
contain  an  abiiudaiiee  of  i^hosphate  of  nmgnesia.  The  hitter  dis- 
solves ill  tlie  acid  eontents  of  the  stomat'li  and  of  the  small  in- 
testinos,  and  is  {jrccipitated  in  the  alkaline  contents  of  the  large 
bowel;  it  combines  with  the  anunonia  formed  during  putrofac- 
tive  processes,  and  gives  rise  to  j)hosi>hate  of  ammonia  and 
nuignesia,  crystallizing  artnuid  btnlies  whicli  may  have  acci- 
dentally  gotten  into  the  large  intestine  (grains  of  oat,  p(*bl>les, 
splinters  of  iron,  swallowecl  tooth  [Fobelot]).  Zschokkc,  liow- 
ever,  claims  that  intestinal  disturbances  play  a  considerable 
role  in  tlie  productioti  of  iidestinal  eah*uli.  Tlic  latter  are 
formed  in  the  large  intestine,  as  a  rule  preferably  in  the  stom- 
ach-like ililatatiou  of  the  colon.  We  here  usnally  find  one  cal- 
culus, variable  in  size,  generally  more  or  less  spherical,  some- 
times weighing  over  twenty  pounds;  there  may  exceptionally 
be  several  eah'uli,  even  nmny  of  them;  in  the  latter  case  they 
are  irregularly  formed,  Colin  examined  horses  for  calculi;  he 
found  them  28  times  (2.5%)  in  900  eases  examined,  always  in 
the  stomach-like  dilatation  of  the  colon,  only  once  in  the  cecum. 
Calculi  have  exceptionally  l)een  found  in  the  snmll  intestine: 
their  mode  of  origin  ctuild  tlieu  not  be  exi)lained;  in  some  or 
these  cases  the  calculi  were  probably  gallstones,  as  pointed  out 
by  Lewin. 

Aeeonlm^  to  Fiir^tnubortj  a  new  lay^r  is  fornie<1  aroiiii*!  intestinal  ralciili  aft»^r 
each  moal  of  l>raii.  A  raleuliis  of  14  poimi]s  with  a  rliaDietOT  of  six  iiiclie«  on  section 
showe*!  12i}  (^ojiceiitrio  layers;  it  would,  tlier<?foro,  biive  recfuirod  'MO  <lay8  for  ita 
formation.  In  a  t'ase  of  Pastore  a  t'aleuliis  of  the  size  of  a  fif^t  hati  been  formed 
in  less  than  a  year. 

Aside  from  the  true  calculi  we  find  in  the  lari^e  howel 
psendo-calculi  ( phytocoucrenients )  and  otlier  conereinents 
which  lack  a  delinite  structnre  and  which  owe  their  formation 
to  pasturiii,yf  on  sandy,  marsliy  meadows,  or  to  marshy  feed; 
also  to  the  habit  of  some  horses  to  swallow  and  to  nibble  on 
wooden  jiartilions,  or  to  drinkinii:  water  from  shallow  lirooks  or 
pools,  or  from  wells  containin.icniucb  sand.  The  latter  may  form, 
in  the  large  intestines,  mortar-like  tHUiglomerated  masses  with 
the  feces.  In  the  formation  of  the  latter  (particularly  if  niucli 
bran  is  given),  phosphates  and  carbonates  of  lime,  swallowed 
liairs,  dry  vegetable  parts  or  swallowed  foreign  l>odies,  take  a 
considerable  part.  (I)eysine  has  reported  a  case  iti  which  he 
found  a  swallowed  sponge  inerusted  with  lime  salts.)  The  sur- 
face of  pseudo-calculi  and  conerements  is  usually  uneven ;  they 
often  liavc  sliarp  corners  or  may  be  covered  l»y  a  crust  of  phos- 
phate of  ammonia  and  magnesia.  Tliev  an/  inuch  lighter  tlmn 
gennine  enteroliths. 

X.I     /"i^rr^  ^^  nrininip  feveral  hair  balls  were  fouii.l  in  thi^  lar^o  lolon  of  a  Lorse 
^tiirij  ha.<l  bpci,  UhI  for  nine  weeks  with  oat  tneal;  they  were  up  to  the  nU&  of  a  fist 
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an<]  ha<l  been  formed  from  -the  hairs  of  grains  of  oats.  Wiesner  found  in  a  three 
months'  old  foal  a  eonerenient,  obstructing  the  terminal  portion  of  the  ileum,  com- 
posed of  food  particles,  hairs  and  infiltrating  lime  salts. 

Fecal,  balls  composed  exclusively  of  feces  are  more  rare 
than  concrements.  The  intestinal  Imnen  of  newborn  foals  may 
be  obstructed  by  meconium  (Topper). 

The  lumen  of  the  small  intestines  may  be  obturated  by  ani- 
mal parasites  such  as  ascaris,  gastrus,  larvae  (Kater,  Eexilius). 

The  anterior  portion  of  the  small  intestine  is  only  rarely 
obturated  by  swallowed  foreign  bodies  (Bech,  Jacobin  and 
Clare,  Angebauer,  authors'  observation).  Closure  by  a  hem- 
atoma formed  in  the  intestinal  wall  is  also  quite  rare  (Uhlig, 
Kitt,  Schleg  &  Johne). 

Obturation  of  the  intestines  of  dogs  is  often  produced  by 
foreign  bodies  swallowed  in  play  or  in  retrieving  (see  page  312) ; 
also  by  pieces  of  bone  and  cartilage,  occasionally  also  by  hair 
balls,  lumps  of  feces,  parasites  (taenia) ;  such  foreign  bodies 
are  much  less  frequently  the  cause  of  obturation  in  cats. 

In  ruminants  and  hogs  obturation  of  the  intestinal  lumen 
by  hair  or  fecal  balls,  or  by  swallowed  foreign  bodies,  or  by  a 
hematoma  (Eber)  is  rare.  (Fetting  found  in  a  young  heifer, 
which  had  died  of  digestive  disturbances,  a  young  cat  wedged 
in  the  small  intestine ;  Wyssmann  saw  a  case  with  obturation  of 
the  large  intestine  by  masses  of  fibrin ;  Sporer  saw  a  case  where 
a  potato  had  become  wedged  in  the  small  intestine  and  one  case 
where  a  vegetable  stem  formed  the  impediment.) 

Pathogenesis.  Foreign  bodies  formed  in  the  intestines 
(calculi),  or  arrived  there  from  without,  may  sometimes  remain 
in  a  wider  portion  of  the  intestinal  tract  without  doing  any 
harm  at  all.  Zschokke  found,  in  a  miller's  horse  w^hich  had  al- 
ways been  well,  forty-two  pounds  of  intestinal  calculi,  one  alone 
weighing  twenty  pounds.  At  other  times  calculi  are  the  cause 
of  chronic  intestinal  catarrh  (see  page  340),  or  of  intestinal 
stenosis  (see  page  387).  Closure  of  a  narrow  portion  of  the  in- 
testines is  not  at  all  rare  if  the  bodies  have  been  moved  to  such 
places  by  peristalsis  and  have  there  become  wedged  in;  the 
closure  may  then  be  due  to  the  foreign  body  alone  or  to  it  and 
the  masses  of  feces  which  accumulate  at  this  site. 

The  site  of  the  obturation  varies  according  to  the  deriva- 
tion of  the  obturating  body.  In  horses  genuine  calculi  and  con- 
crements, also  lumps  of  feces  generally  become  wedged  into  the 
first  portion  of  the  small  colon,  more  rarely  somewhat  more  to- 
wards the  anus,  occasionally  also  into  the  pelvic  flexure  of  the 
large  colon;  desiccated  feces  (chaff)  are  also  sometimes  found 
in  the  last  portion  of  the  ileinn  or  of  the  duodenum  which  they 
obturate  rather  suddenly  (see  page  366).  The  large  intestine  is 
usually  obturated  by  fecal  agglomerations  in  dogs.  In  all  other 
cases  (foreign  bodies,  intestinal  parasites)  obturation  usually 
occurs  in  the  horse  and  in  all  other  animals,  in  the  small  intes- 
tines. 
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If  tlic  ohtnratiii^  body  does  not  stretcMi  the  part  (^loi^^ed  up, 
hecaiiso  tlie  c*oinparatively  large  mass  is  simply  liidd  baek  iiy 
the  narrowing  ]>ortion  of  the  bowel  withont  interfering  with  it, 
as  is,  for  instance,  the  case  with  large  ealeuH  situated  in  the 
stoniaehdike  dilatation  of  the  colon,  then  the  obturation  of  the 
intestinal  bnnen  leads  to  the  same  consequences  as  they  are 
found  in  fecal  impaction  (see  page  1166).  If,  howevei%  the  for- 
eign liody  lias  been  pushed  into  a  narrower  portion  of  tbe  in- 
testine, it  will  stretch  and  irritate  the  intestinal  wall  and  cause 
attacks  of  powerful  convulsive  contractions,  that  is,  colicky 
pains.  In  such  aiid  also  in  the  previously  mentioned  cases,  as 
already  explained  when  discussiTig  tbe  pathogenesis  of  fecal  im- 
paction, convulsive  painful  contractions  of  intestinal  portions 
situatecl  nearer  to  the  stomacli  will  occur  likewise.  If  the  body 
wedged  in  the  intestinal  lumen  is  ])oiuted  or  sharp-edged,  it  may 
produce  coidiinioiis  i)aiu. 

As  in  all  forms  of  obturation  of  tbe  iutestiiial  lumen,  the 
peristalsis  becomes  abolished  behind  tbe  obturated  point,  and 
often  increased  for  sonu:'  time  in  front  of  the  obstruction;  later, 
however,  the  i)eristalsis  also  ceases  in  the  portion  between  the 
obstruction  and  the  stomach  as  stretching  of  the  bowel  occurs 
from  the  accumulating  contents.  Bloating  occurs  only  after 
some  time  in  these  portions,  if  their  contents  are  more  or  less 
fluid;  the  meteorism  does  not,  however,  reach  a  very  high  de- 
gree, b€*cause  normal  intestinal  contents  do  not  form  much  gas 
and  the  latter  is  easily  absorbed.  In  closure  of  the  posterior 
portions  of  the  large  bowel  feces  collect  in  front  of  the  obturated 
point  if  the  appetite  has  in  the  mean  time  remained  fairly  good; 
the  feces  desiccate  and  extend  the  lumen  of  the  bow^els*  Sec- 
ondary gastric  dilatation  does  not  infrequently  occur  under  such 
circumstances  in  horses. 

Pressure  or  direct  injury  exerted  l>y  the  olitTiratiog  body 
not  infrequently  brings  on  necrosis  or  inflammation,  and  these 
may  extend  to  the  internal  layers  of  tbe  wall,  even  to  the  peri* 
toneal  covering.  Necrosis  or  convulsive  contractions  of  tbe  in- 
testinal wall  may  not  rarely  cause  intestinal  rupture.  As  long 
as  complications  (inflammation,  rupture,  possibly  high  degrees 
of  bloating,  dilatation  of  t!ie  stomacli)  are  absent,  there  are  no 
general  symptoms,  such  as  are  generally  seen  after  absorption 
of  bacteria  and  their  toxins,  after  peritonitis  and  in  consequence 
of  severe  bloating. 

Symptoms,  In  horses  the  visilile  signs  and  symptoms  of 
internal  obturation  are  identical  with  those  of  impaction  in  a 
part  of  tbe  eases,  particularly  if  the  first  portion  of  the  small 
colon  has  been  closed  up  (see  page  367),  except  as  to  defecation 
and  as  to  the  onset  of  the  affection.  In  obturation  the  clinical 
picture  develops  suddenly  in  distinction  from  impaction  of  feces, 
and  after  one  or  two  defecations,  complete  constipation  comes 
on.  In  other  cases  there  are  severe  attacks  of  colic  without  anv 


Symptoms.  383 

premonitory  symptoms  which  recur  from  time  to  time,  usually 
at  shorter  intervals.  The  animals  throw  themselves  down  reck- 
lessly and  roll  energetically;  exceptionally,  when  the  obstruct- 
ing concrements  have  sharp  borders,  the  animals  do  not  thrown 
themselves  or  roll,  because  tliis  only  increases  the  pain  due  to 
injury  by  the  calculi.  The  animals  betray  pain  by  restless  trip- 
ping, by  looking  around  towards  the  abdomen,  shaking  the  head, 
and  occasionally  by  painful  neighing  (authors'  observation).  Ab- 
normal positions,  such  as  dog  fashion,  kneeling  postures,  pecu- 
liar stretching,  may  also  be  frequently  observ^ed.  They  are  not 
of  any  particular  significance,  because  they  are  caused  by  the 
abdominal  tension  or  by  the  pressure  upon  the  diaphragm  and 
are  frequently  seen  in  the  course  of  other  affections. 

Examination  of  the  abdomen  in  obturation  of  the  small  in- 
testines show^s  a  decrease  or  an  entire  absence  of  intestinal 
sounds  from  the  start,  and  in  other  cases  after  a  number  of 
hours,  eventually  only  on  the  third  day  of  the  disease. 

Directly  after  the  onset  of  the  first  symptoms,  defecation 
occurs  only  a  few  more  times,  often  only  once  or  twice,  then 
no  more  feces  or  intestinal  gases  are  voided,  in  spite  of  the  fact 
that  the  animals  make  efforts  at  defecation.  If  the  obturation 
takes  place  gradually,  diminished  defecation  occurs  for  some 
time,  and  if  the  concrements  which  form  the  impediment  are 
quite  irregular  the  discharge  of  thin-fluid  feces  may  be  kept  up, 
because  these  can  pass  between  the  irregular  surface  of  the  cal- 
culus and  the  intestinal  wall,  through  the  clefts  which  have 
remained  open  (authors'  observation). 

Rectal  examination  show^s  that  the  posterior  portion  of  the 
rectum  is  entirely  open.  If  the  arm  is  introduced  up  to  the 
shoulder,  the  examiner  may  feel  the  obstructing  calculus  or  the 
concrement,  in  horses  which  are  not  too  large,  in  the  first  portion 
of  the  small  colon,  immediately  in  front  of  the  anterior  pole  of 
the  left  kidney ;  possibly  also  in  the  median  line.  Obturation  in 
the  pelvic  flexure  or  in  the  small  colon  (socalled  abdominal  por- 
tion of  the  rectum)  can  be  felt  with  ease  in  all  horses.  An  obtu- 
ration of  the  ileum  or  of  the  dilatation  of  the  large  colon  can 
likewise  be  felt,  unless  the  patients  (horses)  are  very  large 
(see  page  367).  One  can  rarely  expect  to  find  masses  of  as- 
carides  in  the  small  intestines. 

Calculi  and  concrements  may  usually  be  felt  on  palpation 
as  hard,  unyielding,  frequently  uneven,  nodular  bodies,  but  their 
true  shape  may  be  covered  up  by  fecal  masses  which  have  be- 
come deposited  on  them.  The  intestinal  wall  at  the  site  of  the 
obstruction  is  usually  moderately  tender,  but  it  may  be  extreme- 
ly tender,  as  the  authors  have  seen  in  one  case,  so  that  the 
patient  rears  and  throws  himself  down  whenever  the  hand  ap- 
proaches this  place.  The  obturating  body  may  exceptionally  be 
in  the  rectum,  so  that  it  can  be  felt  directly  l)y  the  introduced 
hand. 

The  temperature  is  at  first  normal,  and  respiration  and 
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pulse  deviate  only  very  iiicoiisi^lerably  t'roin  the  normal  figures 
in  C(jiise(|uenee  ul'  restlessiH^s.s;  the  pulse  reiuaius  usually  below 
50  in  the  he<<inning.  Obturation  of  the  anterior  portions  of  the 
small  intestine  forms  an  exception  frnni  the  general  rule  he- 
cause  the  early  oeeurreuee  of  dilatation  of  the  stomach  or  of 
enteritis  frequently  raises  the  pulse  rate  shortly  after  the  onset 
of  colicky  symptoms.  Dilatation  of  the  stomach  may  cause 
belching,  retching  or  vomiting. 

Obturation  due  to  retention  of  the  meroniutii  on  the  seeond  day 
after  birth,  (MUses  marked  restlc»ssoess,  jjawing  with  the  front  legs, 
wagging  of  the  laib  stretching;  pn^ssing,  lyhig  on  the  baek,  dog- fashion 
sqnattingj  sometimes  even  convulsions  (Topper). 

If  there  is  no  improvement  one  usually  sees  in  the  further 
course,  rarely  on  tlie  tirst,  more  generally  on  subsequent  days, 
an  elevation  of  temperature;  also  acceleration  and  weakness  of 
the  pulse.  These  symptoms  increase  very  slowly;  they  are 
caused  by  tire  onset  of  complications  (enteritis,  peritonitis, 
meteorisnu  rupture).  Rupture  uf  the  intestines  is  not  followed 
by  colhipse,  provided  it  has  been  sniall  and,  provided  only  solid 
feces  have  gotten  into  the  abdominal  cavity,  because  then  bac- 
teria and  their  toxins  are  not  at  once  absorbed  in  larger 
amonnts;  but  there  develops  the  clinical  picture  of  general  acute 
peritonitis,  characterized  liy  unevenness  and  tenderness  of  the 
l>eritoneum,  whicli  can  be  ascertained  on  rectal  examination; 
one  may  also  frequently  be  aide  to  feel  free  particles  of  feces  in 
the  abdominal  cavity.  If  an  exploratory  puncture  is  made,  one 
obtains  a  fluid  exudate  cordaining  particles  of  feces  and  numer- 
ous bacteria. 

Tlie  clinical  picture  in  cattle  is  identical  with  tliat  of  intes- 
tinal stricture  (see  page  389)  (Holterbach),  or  one  observes 
inore  (ir  less  nuirked  symptoms  of  colic,  obstinate  constipation 
in  spite  of  rei>eated  elTorts.  The  appetite  is  poor,  rumination 
has  ceased  and  moderate  bloating  usually  occurs.  Intestinal 
souuils  are  absent.  Hectal  exploration  sometmies  reveals  tlie 
presence  of  an  otitnrating  foreign  body  in  the  intestines,  which 
may  be  felt  in  the  right  half  of  the  alidominal  cavitv  (Sporer, 
Feser). 

In  dogs  we  observe  ol)stinate  vomiting,  possil>ly  colic,  ab- 
sence of  appetite,  Ijut  increased  thirst  and  complete  constipation. 
The  animals  are  less  lively,  hide  themselves,  whine  and  <*ry  on 
getting  up,  on  moving,  and  also  whih*  at  rest;  they  often  change 
their  place  of  rest,  are  cross  and  excitable.  In  the  further  course 
of  the  disease  they  become  increasingly  apathic;  there  may  l)e 
convulsions,  elevation  uf  temperature,  acceleration  of  pulse, 
ra]>id  emaciation.  Palpation  of  the  abdomen  reveals  marked 
teridcrness  in  places,  and  possibly  the  presence  of  the  ol>turating 
hcxly  (tlie  latter  may  often  be  easily  detected  during  narcosis). 
A  pointed  foreign  body  (tooth  pick)  gave  rise,  after  perforation 
of  the  intestines,  to  the  fonuation  of  an  al>sces8. 
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Course.  The  disease  is  usually  of  short  duration  in  larger 
uiiimals  and  in  complete  obturation ;  it  then  ordinarily  extends 
over  two  to  three  days,  rarely  over  a  longer  period ;  it  may,  how- 
ever, occasionally  last  longer,  one  to  two  weeks  (authors'  obser- 
vation) or  even  more.  (In  a  case  reported  by  Felder,  the  horse 
died  after  a  sickness  of  30  days).  In  dogs,  on  the  contrary, 
intestinal  obturation  often  lasts  from  one  to  three  weeks.  Com- 
plete obturation  is  often  preceded  by  the  symptoms  of  intestinal 
stenosis  with  occasional,  more  or  less  severe,  disturbances  of 
defecation  or  colic. 

Recovery  occurs  rarely  spontaneously  or  only  upon  internal 
treatment.  It  may,  however,  occur  if  the  obturating  body  is 
not  too  large  and  can  therefore  be  pressed  towards  the  anus 
and  finally  expelled  by  convulsive  contractions  of  the  intestinal 
wall.  Very  exceptionally  a  calculus  may  return  from  the  be- 
ginning of  the  small  colon  into  the  stomach-like  dilatation. 

In  the  majority  of  cases  complications  lead  to  a  fatal  issue, 
the  end  being  ushered  in  by  febrile  temperature,  frequent  and 
small  pulse,  collapse;  the  intense  abdominal  pains  frequently 
cease  suddenly  (rupture)  or  gradually  before  death  occurs. 

Diagnosis.  Obturation  of  the  intestines  can  be  diagnosti- 
cated positively  only  after  the  obstructing  body  has  been  felt, 
either  by  rectal  exploration  or,  in  smaller  animals,  through  the 
abdominal  wall.  By  means  of  X-rays  one  may  often  detect  the 
foreign  body  in  dogs.  The  history  may  furnish  valuable  data  in 
dogs,  and  in  horses  a  history  of  continued  feeding  with  bran 
and  crushed  grain  or  of  a  long  stay  on  sandy,  marshy  pastures, 
creates  the  suspicion  of  obturation  by  calculi  or  concrements 

The  disease  is  distinguished  from  primary  fecal  impaction 
by  the  fact  that  a  part  of  the  cases  (of  obturation)  is  compli- 
cated by  severe  abdominal  pains ;  that  a  distension  of  the  rectum 
by  fecal  masses  is  absent  in  the  beginning  and  eventually  even 
later,  and  that  there  is  obstinate  constipation  from  the  start. 
Fecal  accumulation  in  the  rectum  is  not  seen  in  intestinal  dis- 
placements or  in  thrombosis  of  mesenteric  vessels,  but  severe 
bloating  of  some  portions  of  the  intestines  and  a  weak  acceler- 
ated pulse  are  observed  early. 

Treatment.  In  the  horse  the  expulsion  of  small  calculi  may 
be  brought  about  by  laxatives,  such  as  castor  oil  (500-600  gm. 
with  olive  oil,  with  ether  50-70  gm.,  or  with  mucilaginous  sub- 
stances, some  radix  liquiritiae  as  an  electuary),  also  pilocarpine 
(0.20-0.30  gm.).  Eserine  or  chloride  of  barium  should  not  be 
used,  because  they  may  bring  about  intestinal  rupture.  If  the 
<;alculus  is  in  the  neighborhood  of  the  anus,  it  can  be  grasped 
"with  the  fingers  of  the  introduced  hand  and  it  may  be  removed 
T)y  a  twisting  motion.  Some  intestinal  concrements  can  easily 
"be  crushed  with  the  hand  and  can  then  be  removed  piece-meal. 
One  may  also  cautiously  attempt  the  breaking  up  of  a  concre- 
ment  lodged  in  the  first  portion  of  the  small  colon.  If  the  cal- 
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cuius  is  situated  more  anteriorly  oue  might  try  to  push  it  into 
the  stomach-like  dilatation  (Colin) ;  this  attempt  is,  however, 
rarely  successful  on  account  of  the  accumulation  of  feces  in 
front  of  the  place  of  obturation,  as  the  authors'  observations 
in  this  respect  have  shown.  One  may  also  try  the  injection  of 
large  amounts  of  water  (30-40  liters  at  one  time). 

Topper  recommends  Masch's  meconotorium  for  the  removal  of 
meconium  which  is  impacted  in  the  rectum;  this  instrument  has  the 
shape  of  a  spoon  and  it  must  be  introduced  repeatedly  with  care.  After 
cleaning  out  the  rectum  an  injection  is  given  (1  quart  of  1%  Lysol 
solution)  and  internally  1.0  calomel  with  50  gm.  castor  oil. 

If  these  attempts  fail  or  if  the  size  and  shape  of  the  obturat- 
ing body  exclude  the  possibility  of  success  from  the  start,  laxa- 
tives should  not  be  given,  but  a  laparo-enterotomy  might  be 
tried.  However,  the  latter  will  be  successful  only  in  very  ex- 
ceptional cases,  since  the  union  of  the  stomachlike  dilatation  of 
the  large  colon  into  the  small  colon  is  usually  displaced  into  the 
latter,  and  it  therefore  becomes  impossible  to  draw  tliis  portion 
of  the  intestine  into  the  wound  of  the  abdominal  wall,  because 
the  former  is  too  firmly  connected  with  the  upper  abdominal 
wall.  The  operative  procedure  appears  indicated  only  in  obtu- 
ration of  the  small  colon  with  its  long  mesentery  or  in  obturation 
of  the  pelvic  flexure.  The  left  side  should  be  selected  for  the 
abdominal  incision.  The  right  would  be  preferable  in  obtura- 
tion of  the  head  of  the  cecum,  but  this  condition  cannot  be  diag- 
nosticated intra  vitani.  Hoffmann  recommends  the  removal  of 
the  calculi  wedged  in  the  posterior  portion  of  the  rectum,  by 
introducing  the  hand  through  the  laparotomy  wound  and  push- 
ing carefully  the  stone  towards  the  rectum  where  it  will  be 
grasped  and  extracted  by  the  hand  of  an  assistant  (water  should 
be  introduced  beforehand  if  the  stone  is  of  any  considerable 
size).  Large  calculi  can,  of  course,  not  be  removed  by  this 
route. 

If  a  large  calculus  is  situated  in  the  stomach-like  dilatation  so  that  it  occludes 
the  opening  of  the  small  colon,  it  is  impossible  to  pull  this  part  into  the  laparotomy 
wound  as  it  is  provided  with  a  short  mesentery  only.  Provided  there  is  not  yet  any 
considerable  fecal  impaction  one  may,  however,  try  to  draw  the  right  upper  portion 
of  the  colon  into  the  wound  made  immediately  below  the  right  costal  arch,  to  incise 
this  portion  of  the  bowel,  introduce  the  han<l  into  it  and  push  it  forward  until  the 
stone  can  be  grasped  and  extracted.  An  attempt  of  this  kind  was,  however,  futile 
in  a  case  of  Plosz  &  Marek  because  the  upper  right  portion  of  the  colon  was  so  much 
filled  with  firm  fecal  masses  that  it  could  not  be  drawn  into  the  laparotomy  wound. 

One  can,  anyhow,  expect  success  from  laparo-enterotomy  only  if  dry  feces  have 
accumulated  in  larger  amount  in  front  of  the  obturating  body  and  in  the  absence  of 
jrrave  complications,  such  as  enteritis,  peritonitis,  intestinal  rupture.  A  case  of 
Felizet  in  which  a  calculus,  the  size  of  a  child's  head,  was  successfully  removed  by 
an  operation  made  at  the  proper  time  proves  that  it  may  be  carried  out  to  bring  re- 
lief an<l  recovery.  In  the  cases  reported  by  Richard,  Dollar  &  Rogers,  by  Hall,  Roeder 
and  Lowe,  and  in  three  cases  of  Marek  &  P16sz  the  patients  operated  upon  all  died. 

Obturating  foreign  bodies  in  cattle  may  also  be  removed  by 
operative  procedure,  as  is  shown  by  the  observations  of  Sporer 
and  Feser. 
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In  a  cafe  reported  by  Sporer  an  obturating  potato  was  crushed  after  lapar- 
otomj  had  been  made,  and  in  another  ca^e  a  rough  stalk  was  broken  in  the  middle; 
both  cases  then  recovered.     Feser  succcFsfuUy  removed  a  piece  of  tin  by  laparotomy. 

The  expulsion  of  foreign  bodies  wedged  in  the  intestinal 
tract  is  favored  in  dogs  by  the  administration  of  laxatives.  For- 
eign bodies  in  the  rectum  can  be  removed  by  hand  or  with  proper 
extracting  forceps.  If  these  methods  are  not  successful,  or  if 
they  are  not  applicable  from  the  start  on  account  of  the  nature 
of  the  obstructing  body,  laparo-enterotomy  may  be  successfully 
performed,  as  is  shown  by  the  reports  of  Felizet,  Siedam- 
grotzky,  Frohner,  Degive,  Plosz,  Marey  and  others.  It  is,  of 
course,  not  advisable  to  wait  long  with  an  operation  if  it  is  at 
all  indicated. 

Literature.  Achilles,  Darmgeschwulste  beim  Pferd,  etc.,  Inaug.  Diss.,  1907, 
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22.    Narrowing  of  the  Intestine.    Stenosis  intestini. 

Stenosis  of  the  intestines  is  a  more  or  less  chronic  disease 
with  a  generally  progressive  diminution  of  the  lumen  of  the  in- 
testine at  a  circumscribed  place. 

Occurrence.  Stenosis  of  the  intestine  is  a  rare  affection. 
It  occurs  in  horses  with  about  the  same  frequency  as  obturation 
of  the  intestines  (see  page  379). 

Etiology.  The  following  are  the  pathologic  conditions 
which  may  be  the  causes  of  intestinal  stenosis :  Scar  formation 
in  the  intestinal  wall  caused  by  injury  through  foreign  bodies, 
by  ulceration,  possibly  after  gangrene  of  an  intussuscepted 
portion  of  the  bowel,  produces  narrowing  of  the  intestinal  wall 
(strictura  intestini)  in  consequence  of  cicatricial  contraction 
of  the  newly  formed  connective  tissue.  Upon  this  basis  intes- 
tinal stricture  is  usually  found  in  the  small  intestine,  the  small 
colon,  or  the  rectum,  in  domestic  animals  with  the  exception  of 
the  hog.  According  to  Bruckmiiller,  Sikorski,  Bolton,  in  horses 
occasionally,  but  according  to  the  reports  of  the  Berlin  patho- 
logical institute  frequently,  a  cicatricial  stenosis  of  the  ileo- 
cecal opening  is  noted,  due  to  chronic  inflammation  of  the  mu- 
cosa and  caused  by  the  continuous  irritation  of  coarse  feed 
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(short-cut  chaff,  buckwheat  straw).    Ligation  of  the  prolapsed 
rectum  often  causes  stenosis  in  hogs  (Johne). 

Chronic  peritonitis  which  produces  newly  formed  and  sub- 
sequently shrinking  cicatricial  connective  tissue  on  the  serosa 
of  portions  of  the  intestines,  may  cause  stenosis  of  the  intes- 
tines of  variable  extent.  (Ross,  Ziirn,  Dignac,  v.  Ow.,  authors' 
observation.)  Intestinal  stenosis  is  frequently  produced  in 
chronic  adhesive  peritonitis,  in  consequence  of  kinking  in  loops 
of  intestines  which  have  become  adherent  to  the  abdominal  wall 
or  to  neighboring  organs,  because  the  two  branches  of  the  ad- 
herent loop  pull  upon  the  place  of  attachment  by  their  own 
weight.  (Averous,  authors'  observation.)  Sometimes  localized 
subacute  peritonitis  may  produce  intestinal  stenosis  in  this 
manner,  as  has  been  seen  in  the  horse  (authors'  observation). 

Neoplasms  in  the  intestinal  wall  are  not  infrequently  the 
cause  of  intestinal  stenosis  (Achilles  found  intestinal  tumors, 
mostly  sarcomata  in  0.2%  of  the  horses  slaughtered  in  the  stock 
yards  at  Leipzig) .  Most  frequent  are  pol}T)s  of  the  mucosa ;  they 
may  be  multiple  in  this  place.  Sarcomata  are  usually  found  in 
the  small  intestine;  they  are  either  firm  or  soft,  and  they  also 
assume  an  infiltrating  form  (Babe,  Kitt)  with  the  histologic 
structure  of  a  Ijanphosarcoma.  Melanomata  occur  in  the  cecum 
and  rectum  of  the  horse  (Harrison,  Csokor).  Carcinomata  are 
frequently  seen  in  the  region  of  the  anus  of  the  dog  (Frohner) ; 
they  are,  however,  rare  in  other  parts  of  the  intestinal  tract  and 
in  other  animals.  (According  to  the  compilation  of  Achilles  only 
six  eases  have  so  far  been  reported  in  the  horse) ;  these  car- 
cinomata in  horses  have  no  tendency  to  undergo  ulcerative 
changes.  As  rare  neoplasms  must  be  mentioned:  fibromata, 
myxomata,  lipomata,  leiomyomata,  adenomata,  adeno-carcin- 
omata,  actinomycomata  (the  latter  are  of  course,  not  true  tu- 
mors). 

Oiienon  removed  from  the  ree-tnm  of  a  horse  a  pedi ciliated,  very  hard  tnnior 
the  size  of  a  walnut;  it  was,  according  to  Petit,  formed  in  such  a  manner  that  a 
calculus  had  formed  in  a  gland  of  Lieberkiihn.  This  calculus  had  gradually  dis- 
tended the  mucosa  and  had  drawn  it  out  with  the  formation  of  a  pedicle.  In  a  case 
of  Cad^ac  congenital  valve  formation  in  the  rectum  had  been  the  cause  of  stenosis. 

Calculi,  balls  of  feces,  foreign  bodies,  not  infrequently  cause 
stenosis  before  entirely  obstructing  the  lumen  of  the  intestines. 
Circumsoribod  dilatations  of  the  intestinal  wall  (diverticulum  in- 
tostini),  wliidi  may  eitlier  l)o  congenital  (diverticulum  of  Meckel 
in  tlio  ileum)  or  acciuinMl  through  the  action  of  heavy  bodies 
(sand,  calculi,  fecal  balls),  and  may  constrict  the  lumen  of  the 
part  where  they  are  located  by  compressing  it  when  filled  or  by 
twisting  it  through  traction.  These  forms  of  diverticula  are 
most  commonly  found  in  the  horse  in  the  last  portion  of  the 
ileum,  in  the  large  intestine,  or  in  the  small  colon. 

Compression  of  the  intestine  by  an  abscess  or  a  neoplasm 
formed  in  the  mesentery  or  by  enlarged  abdominal  organs. 
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(gravid  uterus,  filled  rumen,  enlarged  ovary,  enlarged  pros- 
tata) ;  a  spleen  enlarged  in  consequence  of  hemorrhage  may  not 
infrequently  cause  stenosis  of  the  bowels.  Hendrickx  saw  in  a 
hoYse  a  compression  of  the  intestines  due  to  a  detached,  partly 
ossified  cryptorchitic  testicle,  which  subsequently  broke  through 
the  atrophic  intestinal  Avail  into  its  lumen. 

Intestinal  stenosis  may  also  be  caused  by  internal  hemiae 
before  they  become  strangulated ;  the  clinical  picture  then  usual- 
ly terminates  by  the  symptoms  of  complete  incarceration.  Para- 
sites (ascaris,  gastrophilus  larvae  [Kater,  Kexilius],  intertwined 
taenia?)  will  only  exceptionally  produce  a  picture  similar  to  in- 
testinal stenosis. 

Pathogenesis.     According  to  the  character  of  the  enumer- 
ated causative  factors,  the  intestinal  lumen  usually  becomes 
narrowed  very  gradually;  in  exceptional  cases  the  stenosis  re- 
mains stationary  or  it  only  occurs  temporarily  (diverticulum, 
internal  hernia,  compression  caused  by  an  overfilled  rumen). 
The  narrower  the  affected  portion  of  the  intestine,  even  under 
normal  conditions,  the  firmer  the  feces,  the  more  abundant  and 
the  drier  the  ingested  feed  has  been,  the  earlier,  the  oftener, 
and  the   longer  will  the  passage   of  feces  through  the  con- 
stricted portion  be  interfered  with.   The  fecal  masses  accumu- 
lating in  front  of  the  narrowed  point  stimulate  the  intestines  to 
forcible  contractions  at  the  place  where  the  accumulation  has 
^aken  place;  some  of  these  are  convulsive  and  cause  colicky 
2)ains.   These  forcible  contractions  will  finally  succeed  in  press- 
ing the  accumulated  feces  through  the  stenosed  portion  and  the 
^ime  which  elapses  before  this  occurs  depends  upon  the  degree 
of  stenosis  and  upon  the  consistency  of  the  feces.    After  the 
:feces  have  passed  the  narrowed  point,  the  convulsive  contrac- 
tions and  the  pains  cease.  Hypertrophy  of  the  forcibly  contract- 
ing muscularis  and  dilatation  of  the  intestine  will  develop  in  the 
<*ourse  of  time.   The  nearer  to  the  stomach  the  constriction  is 
situated,  the  sooner  after  the  ingestion  of  food  will  abdominal 
;^ains  come  on,  and  a  chronic  dilatation  of  the  stomach  will 
Visually  develop;  such  a  condition  may,  however,  also  develop 
in  stenosis  of  the  large  intestine.  In  the  latter  condition  attacks 
of  pain  occur  independently  of  the  ingestion  of  food ;  in  stenosis 
of  the  rectimi  they  commonly  come  on  before  defecation.  Those 
jDortions  of  the  intestines  which  are  situated  between  the  stric- 
ture and  the  anus  do  not  contain  a  great  deal  of  feces,  hence 
they  act  sluggishly.    The  feces  accumulate  and  decompose  in 
front  of  the  stricture  and  frequently  become  instrumental  in 
producing  chronic  intestinal  catarrh,  which  influences  the  nutri- 
tion of  the  animals  unfavorably.   The  stenosis  may  finally  lead 
to  complete  occlusion  of  the  bowels. 

Symptoms.  In  the  horse  and  in  cattle  a  clinical  picture  is 
observed  at  variable  intervals,  which  is  identical  with  that  met 
\sith  in  impaction  (see  pages  367  and  376) ;  the  attacks  may  last 
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for  a  few  hours  only,  or  for  several  days  (socalled  habitual,  re- 
curring or  periodic  colic ) .  With  remitting  mild  or  on  the  contrary, 
very  severe  attacks  of  colic,  there  develops  afterwards  an  in- 
complete constipation.  In  stricture  of  the  small  intestine  the 
attacks  usually  occur  shortly  after  the  ingestion  of  food,  and 
they  are  often  followed  by  dilatation  of  the  stomach  (see  page 
299).  In  stenosis  of  the  rectum  restlessness  is  noticed  before 
defecation.  In  cattle  there  occur,  aside  from  the  syniptoms  of 
intestinal  obstipation,  those  of  a  periodically  recurring  atony 
of  the  stomach  or  overfilling  of  the  rumen  (Storch). 

During  the  attacks  of  colic,  pulse,  respiration  and  temper- 
ature remain,  as  a  rule,  normal  or  are  only  changed  insignifi- 
cantly; an  exception  to  this  rule  is  noted,  however,  when  a  dila- 
tation of  the  stomach  or  enteritis  has  set  in,  or  where  the  under- 
lying cause  of  the  stenosis  of  itself  leads  to  fever  (abscess,  peri- 
tonitis). 

During  the  intervals  between  the  attacks  the  animals  either 
appear  perfectly  healthy,  as  for  instance  in  moderate  stenosis 
of  the  small  intestine,  or  defecation  is  scanty,  occurring  only 
after  longer  intervals,  or  instead  of  being  dry  and  small,  the 
feces  may  be  softer  than  normal,  a  condition  which  is  due  to 
secondary  intestinal  catarrh. 

Rectal  examination  often  does  not  merely  reveal  the  seat 
of  the  stenosis  but  also  its  cause.  In  stenosis  of  the  rectum  the 
hand  meets  an  impediment,  either  near  the  anus  or  somewhat 
more  distant  from  it,  which  cannot  be  removed  either  by 
spreading  the  finger  or  by  the  injection  of  lukewarm  water 
(this  distinguishes  true  stenosis  from  temporary  constriction, 
which  can  be  overcome  by  the  means  indicated) ;  one  often  also 
can  feel  feces  with  the  finger  pushed  through  the  constriction, 
sometimes  a  dilatation  and  occasionally  a  kink.  If  the  arm  is 
introduced  up  to  the  shoulder,  narrowing  of  the  small  colon  may 
be  detected,  because  all  loops  of  this  part  of  the  bowel  are  in  a 
portion  of  the  abdomen  which  can  be  reached  from  the  rectum. 
A  stricture  in  the  posterior  third  or  possibly  the  posterior  half 
of  the  left  loop  of  the  large  colon,  or  in  the  upper  half  of  the 
cecum,  the  terminal  portion  of  the  ileum,  or  in  the  loops  of 
small  intestines  situated  below  the  renal  region,  may  be  detected 
m  the  same  manner,  and  in  horses  which  are  not  too  large  thev 
may  even  be  found  in  the  stomach-like  dilatation  of  the  colon. 
One  finds  the  intestinal  wall  thinner  at  the  constricted  portion, 
possibly  adherent  to  a  neighboring  organ,  or  one  may  detect  a 
large  abnormal  formation  in  its  lumen  or  in  the  neighborhood. 
In  tront  of  the  stenosis  there  is  usuallv  an  accumulation  of 
teees.  Palpation  of  the  right  half  of  the  abdomen  in  cattle  may 
show  stenosis  of  the  rectum,  stenosis  or  adhesions  of  the  cecum, 
stenosis  of  other  portions  of  the  large  intestines  or  of  some 
loops  of  small  intestine. 

The  presence  of  a  non-incarcerated  hernia  of  the  diaphragm 
may  he  assumed  with  some  degree  of  certainty  from  the  pres- 
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ence  of  marked  loud  intestinal  sounds  in  the  thorax,  of  tym- 
panitic sounds,  varying  at  short  intervals  in  intensity  and  pitch, 
and  heard  at  the  posterior  portions  of  the  thorax ;  also  from  the 
occurrence  of  intense  dyspnea  in  walking  down  steep  roads  or 
from    lying   on    the    side.     Diaphragmatic    hernia    may    also 
lead  to  asthmatic  symptoms  (Earner).   Loud  intestinal  sounds 
are  also  heard  over  the  thorax  whenever  peristalsis  is  much  in- 
tensified and  a  tympanitic  sound  over  the  posterior  lower  parts 
of  the  chest  can  be  heard  not  infrequently  if  gas  containing  por- 
tions of  the  large  colon  have  for  some  reason  or  other  been 
pushed  towards  the  thorax  and  have  pressed  the  diaphragm 
into  it. 

Intestinal  stenosis  in  hogs  and  camivora  is  accompanied 
by  gradually  increasing  obstipation.  Rectal  exploration  reveals 
a  constriction  of  the  rectum  somewhere  in  the  pelvis  (tumors, 
enlarged  prostate,  enlarged  uterus,  cicatrix).  Palpation  of  the 
abdomen  shows  a  fimi,  hard  body  in  the  intestines,  or  in  the 
mesentery,  diffuse  adhesions  with  the  formation  of  lumps  or 
the  enlargement  of  certain  abdominal  organs. 

Course.  Stricture  of  the  intestines  does  not  lead  to  any 
^disturbances  for  some  time;  after  a  variable  interval  of  time, 
however,  there  occur,  in  larger  animals,  particularly  in  horses, 
a.ttacks  of  abdominal  pains  of  variable  duration.  They  recur  at 
first  after  long  intervals,  sometimes  only  after  one  to  two  years, 
"but  they  become  more  frequent  as  the  disease  progresses.  The 
intervals  depend  to  a  certain  extent  upon  the  nature  of  the  feed 
And  upon  the  amount  of  work  required  of  the  animals  (Earner). 
As  the  attacks  become  more  and  more  frequent  and  as  obsti- 
pation increases  continually,  complete  and  permanent  intestinal 
obturation  may  occur.  In  the  mean  time  the  animal  has  become 
emaciated  and  death  occurs  from  enteritis,  peritonitis,  rup- 
ture or  displacement  of  the  intestines,  exhaustion.  In  some 
cases  an  animal  in  a  fair  state  of  nutrition  may  succumb,  during 
one  of  the  first  attacks,  to  rupture  of  the  stomach  or  intestines, 
or  to  enteritis. 

Diagnosis.  Stenosis  of  the  intestines  and  its  origin  can 
only  be  positively  diagnosticated  by  rectal  exploration  or  by 
palpation  of  the  abdomen.  In  the  absence  of  positive  findings 
the  presence  of  stricture  of  the  intestine  may  be  assumed  with 
a  certain  degree  of  probability  from  the  history  of  certain  pre- 
liminary diseases,  leading  to  narrowing  of  the  lumen  of  the 
bowel,  and  leading  in  shorter  and  shorter  intervals  to  attacks 
of  colic  with  constipation,  especially  after  the  ingestion  of  dry 
or  firm  feed;  at  the  same  time  general  symptoms  are  absent, 
and  a  gradually  increasing  obstinate  obstipation  develops  in 
smaller  animals.  However,  the  symptoms  here  enumerated  do 
not  permit  the  exclusion  of  fecal  impaction  or  thrombosis  of  in- 
testinal vessels  from  other  causes. 
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Treatment.  In  the  majority  of  eases  the  treatment  recom- 
mended  against  fecal  impaction  is  indicated  (see  there).  In 
the  eases  of  narrowing  of  the  intestine,  which  are  dne  to  a  non- 
incarcerated  hernia  or  to  an  excessively  large  foreign  body,  it  is 
not  advisable  to  use  laxatives  with  intense  action,  because  in- 
carceration of  the  hernia  or  complete  occlusion  by  the  foreigrn 
body  may  occur.  In  snch  cases  one  should  confme  oneself  to 
the  use  of  the  neutral  salts.  In  rectal  stenosis,  local  treatment 
may  be  assisted  by  mild  laxatives.  If  dilatation  of  the  stomach 
has  occurred  the  use  of  the  stomach  tube  and  lavage  of  the 
stomach  are  indicated. 

If  these  nu»thods  are  not  successfulj  or  if  an  improvement 
cannot  be  expected  from  them  in  consequence  of  the  nature  of 
the  stenosis,  relief  may  be  attempted  by  operative  procedures. 

Pedicnlated  tumors  of  the  rectal  wall  should  be  removed 
by  crushing  or  ligation  of  the  pedicle;  tumors  with  a  broad  basis 
or  those  of  the  paraproctal  connective  tissue  must  be  removed 
by  excision.  Periproetal  abscesses  must  be  properly  treated 
after  an  incision.  Donville  removed  a  cyst  from  the  rectum  of 
a  borse  by  puncture,  followed  by  injection  of  LugoTs  iodine- 
iodide  of  potash  solution.  Certain  forms  of  stenosis  situated 
in  front  of  the  jielvis  may  be  attacked  through  the  rectum  (tear- 
ing of  adhesive  bands,  displacement  of  enlarged  organs),  ((luit- 
tard  temporarily  relieved  in  this  manner,  a  stenosis  caused  by 
an  enlarged  rumen.) 

The  great  nuijority  of  cases  of  stenosis  formed  in  parts 
that  are  distant  from  the  pelvis  can  be  treated  only  by  a  lapa- 
rotomy or  eventually  an  enterotomy.  It  is  absolutely  necessary 
first,  to  ascertain  the  exact  nature  and  seat  of  the  stricture  by 
rectal  exi)loration,  because  laparotomy  is  a  dangerous  oper- 
ation,  particularly  in  the  horse,  and  its  successful  performance 
requires  the  selection  of  the  proper  place  for  the  incision;  the 
latter  shoidd,  if  possible,  be  made  at  a  place  nearest  to  the  site 
of  the  intestinal  stricture.  In  smaller  animals,  however,  the 
best  place  for  the  laparotomy  incision  is,  as  a  rule,  the  median 
line  (linea  alba).  Stenosis  caused  by  adhesive  bands  can  be 
removed  most  easily,  because  all  tliat  is  generally  necessary 
after  laparotomy  is  the  severing  of  tin*  constricting  Ijands. 
Plosz  &  Marek  have  snccessfnlly  performe<l  laparotomy  in  such 
cases.  Deghilage  Itroke  up  adhesions  of  the  snmll  colon  with  tlie 
hand  introduced  through  an  incision  in  the  vagina.  De  Meis  & 
Parascandolo  have  removed  a  carcinoma  of  the  cecum  in  a  dog 
by  laparo-enterotomy. 

Proper  regulation  of  diet  (green  feed,  bran  slop,  thin  flour 
pastes,  milk,  occasionally  molasses)  usually  postpones  the  de- 
velopment of  complications  and  of  an  unfavorable  terniination, 
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23/   Obstruction  of  the  Mesenteric  Arteries.       Thrombosis  et 
embolia  arteriarum  mesenterialium. 

{Verstopfung    der    Gekrosarterien;     Thromhotiscli-emholische 
Kolik  [German];  Congestion  intestinale  [French].) 

Thrombosis  of  the  mesenteric  vessels  is  due,  as  a  rule, 
to  inflammation  and  obstruction,  caused  by  sclerostoma  larvae; 
it  occurs  in  this  connection  only  in  horses,  and  leads  often  to 
frequent  temporary  attacks  of  colic. 

Many  French  authors  classify  intestinal  disturbances  due  to  throm- 
bosis and  embolism  with  "Congestion  intestinale,^'  to  which  also  belong 
catarrhal  and  inflammatory  conditions  (see  page  337).  This  cannot  be 
approved,  since  it  throws  very  heterologous  affections  together  under 
one  head. 

HistoricaL  Larvae  of  sclerostomum  were  first  seen  in  the  mesenteric 
arteries  by  Ruysch  in  1665  and  similar  observations  were  then  made  by 
several  other  authors.  The  causal  connection  between  these  parasites 
and  attacks  of  colic  has  since  the  beginning  of  the  last  century  been 
pointed  out  by  several  authors,  especially  by  Rigot,  Schutt,  Hering,  Rey- 
nal,  Bruckmiiller,  Prehr  and  others.  Bollinger  (1870)  made  systematic 
examinations  of  this  pathologic  condition.  Modern  investigations  of 
verminous  aneurysm  of  the  horse  have  more  recently  been  made  by 
Sticker  (1901),  Glage  (1905),  Adelmann  (1908).  Disturbances  of  the 
circulation  of  the  blood  and  of  the  functions  of  the  intestines  following 
thrombosis  of  the  mesenteric  arteries  have  been  studied  by  Marek 
(1907). 

Occurrence.  Bollinger's  investigations,  which  have  been 
confirmed  by  other  authors,  have  shown  that  90  to  94%  of  all 
horses  with  the  exception  of  foals  have  a  verminous  aneurysm. 
How^ever,  the  statement  of  this  author  must  be  considered  as 
entirely  unjustified,  that  one-half  of  all  fatal  cases  of  colic  are 
caused  by  thrombosis  or  aneurysm  and  that  all  cases  in  which 
colic  appears  suddenly  and  without  any  apparent  cause  are  due 
to  this  condition.  More  recent  observations  (Matthiesen, 
Pranke,  Schultze,  Poppel,  Glage)  prove  that  the  disease  also 
occurs  in  foals  from  the  third  month  on.  Poppel,  indeed,  has 
seen,  in  a  foal  ten  days  old,  a  dilatation  of  the  anterior  mesen- 
teric artery  as  large  as  a  pigeon's  egg,  and  in  it  a  thrombus 
containing  larvae  of  sclerostomum. 

Verminous   aneurysm   appears   to   be  more   common  in   foals   than    is   usually 
tnumed.    Among   thirty-five   slaughtered   foals,  from  five   to   several  months   old, 
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Glajje   found   aneurysrii   of  the   anterior   mcHeiitery   iu   iiftceii,   varying   lo   size  from 
a  walnut  to  a  fist. 

The  following  figures  about  the  frequency  of  Oiroinbotic  infarction  of  the  intes- 
tinal wall  are  given  from  various  sources:  Dresden  Cliijie>  189tM90S,  in  horses  dead 
after  attacks  of  colic,  9Jj%;  Berlin CliEie,  1891-1!)07,  in  3%j  Prussian  army,  1892- 
1908,  (i,6%[  BuilajK^Ht  Clinic^  1900-1909,  14.4^/^.  Wall  ^-laiiuB  timt  throinbotic-em- 
bolic  disturbaiKJCB  of  the  intestines  are  «|uite  rare.  Indeed  there  seem  to  be  great 
difft?renci*«  in  the  frequency  of  the  aOection,  acc-ording  to  periods  of  time  and  to 
various  t^oun tries. 


Etiology.  AecordinpT  to  tlie  investigations  of  Sticker, 
thrombosis  of  the  ines(Miteric  arteries  of  the  liorse  is  caused  hy 
the  larvae  of  sclerostomum  vulgaxe  Looss  {Scl.  hidentatuni 
Sticker). 

The  mode  of  the  migration  of  the  sclerotomae  larvae  into  the  in- 
testines and  from  tliere  into  the  ineseiiterie  artenos  of  tlie  iiorse  is  at 
preseat  not  yet  known  with  certainty.  According  to  Leuckart  and  Wil- 
lach,  the  ova  of  the  matnre  worm,  inhahitinof  the  hirge  intestines  of  the 
horse,  are  voidtMl  with  the  feces,  and  froni  tliese  free  ova  the  larva^  are 
liherated  in  water,  on  moist  walls  of  barns,  in  manure.  From  here  they  get 
again  into  tlie  horse  with  drinking  water,  or  with  food  contaminated  by 
manure,  etc.,  and  on  moist  marshy  pastures.  The  eorreetness  of  this  view 
js  confirmed  by  the  ol>scrvation  of  ^lieckley,  who  prevented  the  appear- 
aiiee  of  verminous  aiieurysnis  in  the  fonls  of  the  Beberbeek  stud  by 
having  them  drink  only  filtered  water;  Ostertjig  found  iu  the  un filtered 
water  of  this  stud  strongyhis  larvic.  Otlicr  authors  claim  that  the  em- 
bryos are  already  set  free  iu  the  animal  host. 

It  is  claimed  that  when  later  on  the  larvie  bore  into  the  intestinal 
w^all,  some  of  them  may  quite  accidentally  get  into  the  veins  and  with 
the  blood  current  into  the  liver,  from  where  tbey  reach  the  lungs,  the 
larger  circulation,  or  the  mesenteric  arteries.  (Colin,  AVillach,  Olt.) 
Aeeording  to  other  authors,  however,  the  larvte  get  into  the  arteries  in 
their  regular  cyele  of  deveh:»pment  (Leuckhart,  Kailliet,  Sticker,  Glage). 
Piippcl  helieves  that  intniuterine  infection  of  the  embryo  is  possible, 
because  be  once  fouiul  a  verininotts  aneurysm  of  the  size  of  a  pigeon's 
egg  iu  a  teU'days-old  sucking  foal.  He  thinks  that  this  mode  of  infec- 
tion may  easily  occur,  since  the  embryos  of  sclerostonia  are  microscopic 
in  size  {see  also  chapter  on  palisade  worms). 

V 

In  horses  as  well  as  in  other  animals  there  occurs  excep- 
tionally a  transportation  of  emboli  into  Ibe  mesenteric  arteries 
in  consequence  of  cardiac  disease,  endocarditis  and  aneurysm 
of  the  thoracic  aorta.  The  emboli  in  the  mesenteric  arteries  are 
usually  not  followed  by  serious  consequences  on  account  of 
their  small  size.  The  authors  have  seen  the  ease  of  a  dog 
where  an  ulcerative  endocarditis  ^vas  followed  by  an  embolic 
closure  of  arteries  of  the  small  intestines,  and  this  led  to 
hemorrhagic  infarct  of  the  intestinal  wall.  A.  Koch  and  Lei- 
benger  have  each  seen  a  case  of  aneurysm  of  the  anterior  and 
posterior  mesenteric  artery  in  the  ho^ 

Pathogenesis.  The  larva^  of  selerostoma,  aceordinpr  to  gen- 
eral belief  J  adhere  to  the  intima  and  even  bore  into  it,  after  they 
have  gotten  into  the  mesenteric  arteiy ;  this  causes  inflanmiation 
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and  the  formation  of  blood  coagula,  also  after  some  time,  a 
thickening  and  a  dilatation  of  the  vessel  wall.  Sticker  holds  a 
different  view,  namely,  that  the  larvae  become  lodged  in  the  vasa 
vasorum,  cause  infarction  in  the  media  of  the  vessel,  and  then 
mesoarteritis,  or  peri-  and  endarteritis.  These  changes  are  seen 
most  frequently  in  the  anterior  mesenteric  artery,  or  in  the  art. 
ileo-coecocolica,  rarely  simultaneously  or  exclusively  in  a  branch 
of  this  artery;  also  in  the  posterior  mesenteric  artery  or  in  the 
art.  cceliaca. 

In  108  cases  of  aneurjsmB  in  horses  Hering  found  the  art.  mesent.  involved  100 
times  (92.6%),  the  arteria  coeliaca  five  times  (4.6%),  the  art.  mesent.  post,  twice 
(1.8%)  and  the  art.  renalis  once  (0.9%).  Bollinger's  sixty  cases  were  distributed 
as  follows:  Fifty-three  times  (83.3%),  the  art.  mesent.  thirty -two  times  in  the 
main  trunk;  ten  times  each  in  the  upper  and  in  the  lower  branch;  once  in  a  branch 
of  the  small  intestine ;  twice  (3.3%)  in  the  abdominal  aorta;  twice  (3.3%)  in  the 
art.  coeliaca;  once  (1.6%)  in  the  art.  mesent.  post.;  and  twice  (3.3%)  in  the  art. 
renalis.  In  twenty-nine  cases  of  aneurysma  in  the  art.  mesent.  ant.,  Wall  saw  the 
aneurysm  in  the  main  trunk  of  this  artery  only  once  (3.4%);  in  the  other  twenty- 
eight  cases  (96.6%)  it  was  found  in  the  art.  ileo-CGecocolica.  Adelmann  found  in 
all  of  his  ninety -five  cases  the  aneurysm  in  the  art.  mesent.  ant.;  in  seventy-three 
horses  this  artery  and  its  branches  alone  were  involved ;  in  one  horse  the  art.  mesent. 
post,  was  aflfected  simultaneously;  in  four  horses  the  posterior  aorta;  in  two  horses 
the  art.  coeliaca ;  in  one  horse  the  portal  vein ;  in  one  horse  the  splenic  artery  and  in 
three  horses  the  pulmonary  arteries.  In  these  eighty-five  cases  thrombosis  was  usu- 
ally seen  in  the  art.  ileo-ccecocolica  and  also  sixteen  times  simultaneously  in  the  art. 
col.  ven trails ;  ten  times  in  the  art.  col.  dors. ;  seven  times  in  the  art.  ileo-ccecalis,  and 
three  times  in  an  artery  of  the  small  intestine. 

The  formation  of  a  thrombus  leads  to  a  narrowing  of  the 
lumen,  provided  that  dilatation  is  not  commensurate  with  the 
diminution  of  caliber,  or  if  the  end  of  the  thrombus  projects 
into  the  lumen  of  a  branch.  The  diminution  of  the  lumen  rarely 
goes  on  to  complete  obliteration  in  a  main  trunk,  but  complete 
obstruction  of  lateral  branches  occurs  somewhat  more  fre- 
<iuently. 

Stenosis  or  complete  obstruction  of  mesenteric  arteries 
may  be  brought  about  in  a  variety  of  manners.  It  may  occur 
that  a  thrombus  formed  somewhere  increases  gradually  in  size 
until  it  closes  the  lumen  completely.  The  more  rapidly  the 
thrombus  grows,  the  earlier  may  disturbances  of  circulation 
come  on  after  complete  obstruction.  There  is  also  the  possi- 
bility that  two  or  more  neighboring  and  anastomosing  arteries 
are  affected  simultaneously  by  thrombosis ;  in  such  a  case  even 
a  stenosis  of  not  very  high  degree  may  become  dangerous.  One 
cannot  infrequently  see  that  in  non-obturating  thrombosis  of 
the  art.  ileo-coccocolica  or  of  the  art.  colica  ventr.,  blood  can  get 
in  sufficient  amount  into  the  colon  through  the  arter.  colica  dor- 
salis,  so  that  its  blood  circulation  remains  fairly  normal.  If, 
however,  the  art.  colica  dors,  becomes  stenosed  or  completely 
obstructed,  local  circulatory  disturbances  will  come  on  with- 
out fail.  Cases  are  not  rare  in  which  a  thrombus  formed  in  a 
main  trunk  will  become  elongated,  and  will  reach  and  obstruct 
the  opening  of  an  arterial  branch.  A  thrombus  formed  in  the 
art  ileo-coecocolica  and  growing  peripherally  may  reach  or  even 
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grow  into  and  obstruct  the  art*  eolica  veiitr,,  or  one  of  the 
art*  cuMjales,  or  the  raiiuis  iliaeiis;  if  a  thrombus  in  the  art*  ileo* 
ccecocoliea  grows  centrally,  it  may  spread  into  the  art.  eolica 
dors.,  or  into  one  of  the  aVteries  ol'  the  jejunum.  In  such  cases, 
aeeordinir  to  tlie  observation  of  the  autliors,  olistrnction  of  the 
branch  oeeurs  in  the  following"  manner:  The  blood  current 
inoves  the  free  floating  end  of  the  thrombus  and  eventnally 
presses  it  into  the  opening  of  one  of  the  branches  of  the  main 
trunk.  If  the  terminal  free  end  has  once  been  pressed  into  an 
ujiening,  then  eh:»snre  is  intensibed,  because  there  is  a  decreased 
l»lood  pressure  iKM'ipherally  and  an  increased  bh^od  pressure 
centrally.  However,  if  a  sufficient  collateral  eircuhition  is  estab- 
lished, the  blood  pressure  again  may  become  evenly  balanced  in 
front  of  and  behind  the  obstruction,  and  the  thrombotic  plug 
may  n^nin  liecoine  free. 

In  the  larger  mesenteric  vessels  tlironibosis  iimy  bring 
about  end)olie  closure  of  snmller  brandies.  Since  such  emboli 
are,  as  a  rule,  small,  and  since  they  therefore  obstruct  only 
smaller  arteries,  tbey  do  not,  as  a  rule,  produce  any  serious 
disturbances  of  circulation,  either  alone  or  in  connection  with 
the  primary  thromlms.  Only  if  arranged  in  arteries  one  above 
the  otiier,  like  the  floors  of  a  building,  might  emboli  become  dan- 
gerous. No  doubt  every  thrombus  does  not  necessarily  lead  to 
embolus  formation.  t)n  the  other  hand,  tbroirdiosis  in  other 
organs  or  in  tlie  aorta,  nuiy  load  to  emholism  in  the  mesenteric 
arteries. 

The  effect  upon  the  circulation  in  the  intestines  of  obstruc- 
tion of  the  mesenteric  arteries  de]jeiids  mainly  upon  tlie  size 
and  the  number  of  the  obstructed  vessels,  upon  the  seat  and  the 
degree  of  stenosis  and  upon  the  size  of  the  anastomoses  which 
(»onnect  neighboring  vessels  with  tliose  that  are  thrombosed. 

Tlw^  arterla  mcsenterica  anterior  slve  cranialls  (Fi^.  40  h.)  gupplies  aU  por- 
tions* of  the  i litest inPB  with  blood,  except  the  oral  portion  of  the  fJuodeuuin,  whieli 
iH  finpplied  by  the  art.  ca?liaca,  and  the  middle  and  caudal  third  of  the  small  colon 
(socalled  abdontiiial  ]>ortioii)  of  the  rectum,  which  fjet  their  blood  from  the  arL 
nienent,  posterior^  s.  caudalis  in).  The  arteria  nieseiit,  ant.  fomia  a  short,  strong: 
trunks  only  a  few  centimeters  long;  this  gives  off,  in  front  and  Bomewhat  to  the  left, 
the  urt.  colira  fior»aliN  {d),  which  supplies  al)  upper  branches  of  the  colon,  and  the 
art.  rot  media  (f)»  which  supplies  the  cranial  third  of  the  small  colon.  The  two 
last  named  arteries  usually  arise  from  a  common  trunk  (r)  ;  somewhat  more  backward 
ami  to  the  left  aripe  the  17  20  jejunalea  (t),  which  snpi>ly  the  Rmiill  intestines, 
Tn  this  manner  the  main  trunk  becomes  thinner  an*!  is  now  known  as  the  art.  ilea* 
inprocolira  (/) ;  it  is  two  to  four  cms,  long;  it  firwt  ^ives  ofl'  the  arter.  eolica  ven* 
tralis  iff),  which  supplies  the  lower  brancheH  of  the  colon;  the  remainiti^r  portion, 
the  art,  ileo-i^acalis,  dhiiles  into  the  art.  c<rcaliH  (I),  tateraliK  (k)  aii'l  the  ramus 
iliacus  (m)  to  f^upply  the  cecum  and  the  ileum.  The  arter,  crncalis  lateraVM  i?iveH  off 
a  branch  to  the  lateral  wall  of  the  right  lower  branch  of  the  colon  (art,  coliea 
lateralis  of  Pranck). 

The  most  cranial  artery  of  the  f»mall  iT^te^:tine8  (art.  jejnnalip')  anastomopes 
with  the  arter.  pancreatico-duodenalis,  that  is,  with  the  art.  cadiacainthc  ret^ion  of 
the  duodenum,  by  a  tolerably  lar^e  arterial  arch  situated  in  the  mesentery.  The 
different  arteries  of  the  small  intestines  communicate  with  the  ramus  iliacus  by 
similar  archlike  amL^tomofies  (j).  The  art.  coli^'a  vcntralis  and  the  ramus  iliacus 
are  connected  with  the  vessels  of  the  cecum  which  amone  themselves  possess  rich 
anastomoses.  The  art.  eolica  dor^^alis  is  continued  immediately  into  the  art.  eolica 
ventral  is  at  the  pelvic  flexure,  and  this  forms  the  largest  anastomosis  of  the  aaimml 
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hoily  (/*)  ;  the  art.  eohea  veiitralis  a\^o  formn  anastomoses  with  th«?  art.  ool.  lateralis^ 
If  one  a*Jdi*  that  there  are  anastomoHes  between  the  art.  oolii-a  dorJ^aliH  and  the  art. 
coiica  iiiedia^  and  also  between  the  latter  and  the  cranial  branch  of  the  art»  nieseut. 
post.  (()  and  between  all  brau<'hes  of  the  latter  (t>),  one  can  easily  see  that  blood 
fan  get  abon<!aiitly  into  the  territory  of  the  branches  of  the  art.  tnesent,  ant,,  either 
from  the  art.  cceliaca  or  from  the  art.  mesent.  post,  and  into  the  art.  me^nt.  post., 
and  also  from  neighboring  vessels,  even  if  either  one  of  the  arteries  named  is  oblit- 
erated and  the  pressure  in  it  is  ileereafed.  It  is  iitso  important  and  j^houbl  be  em- 
phasired  that  intestinal  branches,  whKher  they  arise  from  main  trniiks  or  from 
arterial  arehea,  and  the  branches  in  the  intestinal  wall  in  the  mesentery  are  con- 
nected  by  rich  anastomoses,  as  can  be  seen  in  Fig.  40. 


i|r.  40,     Tlie  njesenteric  arteries  of  the  hor»e.   (Adapted  parliully  from  Kllenl>er^er 
jtnd  liiium  ,  tht?  vu4*euiar  anasstonioses  arc  drawn  after  a  Teiehimuju-FrepanUionJ 

Narrowing  or  closure  of  the  liimou  of  the  rueseiiteric  arter- 
ies profhiees  a  i]istiirl>anee  in  the  blood  eireulatiou  of  the  iuies- 
tines  only  if  the  arterial  pressure  in  the  alTeeted  portions  of  the 
intestines  becomes  niarkf^dly  lower  antl  if  consetpu'ntly  the  eur- 
rent  in  the  eapi Maries  ber^omes  v»*ry  iniieh  ilivn'MstHK    ilarek's 
animal  expei*inients  have  shown  that  total  ami  sndih^n  elusure 
"rill  not  be  followed  by  reeognizable  disturbances  of  circulation, 
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filled  by  blood  from  the  collateral  circulation,  and  this  causes 
more  or  less  marked  reddening  of  the  mucosa,  which  is  followed 
by  hemorrhage. 

According  to  the  degree  of  lowering  of  the  blood  pressure, 
two  types  of  circulatory  disturbances  in  the  thrombotic  parts 
may  be  distinguished;  there  are,  of  course,  no  sharp  bound- 
ary lines  between  these  two  types.  In  the  milder  form  the  occlu- 
sion is  comparatively  small,  considering  the  amount  of  arterial 
blood  which  can  still  get  into  the  affected  territory ;  the  decrease 
in  the  velocity  of  circulation  is  not  very  high;  hence  the  ex- 
travasation of  the  blood  elements  is  insignificant  and  a  nutritive 
disturbance,  which  can  be  seen  macroscopically  does  not  occur. 
In  the  mean  time,  the  arteries  supplying  the  affected  territory 
become  dilated,  the  blood  supply  soon  becomes  sufficient,  pres- 
sure and  velocity  of  current  become  normal  again,  generally 
within  a  few  hours,  and  the  extravasated  elements  of  the  blood 
are  absorbed.  In  the  milder  form,  therefore,  there  is  always  a 
restitution  of  the  blood  circulation  to  normal  conditions. 

The  severe  form  is  characterized  by  very  grave  nutritive 
disturbances  of  all  the  tissue  elements  of  the  intestinal  wall, 
preferably  of  the  walls  of  the  capillaries  and  of  the  mucosa.  In 
consequence  of  the  very  considerable  retardation  of  the  blood 
current,  the  permeability  of  the  capillary  walls  increases  from 
the  second  quarter  of  an  hour  on,  and  the  blood  elements  ex- 
travasate  more  and  more,  in  increasing  amounts,  first  into  the 
loose  tissue  of  the  mucosa,  later  also  into  the  other  tissues  of 
the  intestinal  wall,  to  get  finally  into  the  intestinal  lumen  and 
into  the  free  abdominal  cavity.  A  backward  accumulation  of 
venous  blood  does  not  take  place.  A  retardation  of  the  lymph 
current  follows  the  decrease  of  pressure  in  the  capillaries  and 
the  former  produces  an  accumulation  of  serous  fluid  in  the 
lymph  spaces  of  the  intestinal  wall.  All  this  produces  an  edem- 
atous-hemorrhagic infiltration  in  the  intestinal  wall  (infarctus 
haemorrhagicus).  With  the  profound  disturbance  of  circulation 
there  develops  a  necrosis  of  intestinal  villi,  beginning  at  the 
free  end  and  progressing  towards  the  deeper  layers  of  the 
mucosa.  Necrosis  of  the  mucosa  may  become  manifest  after 
two  hours,  and  the  deeper  layers  show  the  earliest  necrotic 
changes  after  twenty-four  hours;  this  indicates  that  contact 
with  the  intestinal  contents  plays  a  part  in  the  production  of 
necrosis. 

In  some  few  cases  of  the  severe  type  the  circulatory  dis- 
turbances may  disappear,  but  this,  of  course,  takes  a  much 
longer  time  than  in  the  milder  form,  sometimes  several  days. 
In  obstruction  of  some  arteries  of  the  small  intestine,  a  re- 
establishment  of  the  normal  circulation  may  occur  in  only  the 
two  terminal  portions  of  the  bowel,  while  the  hemorrhagic  in- 
farct persists  in  the  median  portion.  The  limit  up  to  which  the 
circulation  may  be  reestablished  after  a  sudden  arterial  occlu- 
sion is  as  follows :  Neighboring  arteries  of  the  small  intestines 
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ly  into  the  blood,  or  not  at  all,  they  rapidly  bloat  the  affected 
bowel  (eirciimscribed,  local  nieteorism)^  and  this  occurs  easily 
since  the  irregular  coutractions  taking  place  here  and  there  in 
the  intestinal  tract  are  not  favorable  to  a  regular  passage  of 
the  intestinal  cont(uits  towards  the  anus. 

The  conditions  for  an  active  development  of  gases  are,  how- 
ever, not  given  in  mild  forms  of  hemorrhagic  infarction^  hence 
no  cessation  of  the  erstwhile  marked  peristalsis  occurs,  it\  after 
a  certain  interval,  which  is  usually  not  long,  the  equilibrium  of 
circulation  is  ree.stablishecL  On  tlte  other  hand,  grave  fonjis  of 
circulatory  di?>turbances  produce,  in  their  furtlier  course,  a1 
gradual  diminution  of  peristalsis  which  leads  to  complete  ces- 
sation within  several,  occasionally  Avithin  one  to  two,  hours. 

With  the  onset  of  circumscril>eil  intestinal  paralysis,  per- 
istalsis also  ceases  in  the  parts  situated  posteriorly,  usually  be- 
fore the  feces  from  the  diseased  portion  have  reached  the  rec- 
tum. The  paralytic  portion  has  the  same  effect  as  a  portion 
obstructed  from  some  cause  or  otlier,  and  as  soon  as  its  per-J 
istalsis  has  completely  ceased,  portions  of  the  intestines  anterioi 
to  it  are  stimulated  to  convulsive  contractions  by  their  accu- 
mulating contents;  these  are  usually  not  very  intense  and  not 
very  prolongetl  Finally  the  increasing  contents  produce  grad- 
ual cessation  of  contractility,  which  progresses  to^vards  the 
stomach. 

The  effect  upon  intefltin&l  peristalsis  of  rirculatory  i^iatiirbaiices  due  ta  throm- 
bofiie  of  th^  nips«^ntt'ri€  arteries  hna  het^n  explaine^l  in  various  waj9.  Panum,  Cohn 
asd  BolliTiger  assumed  tbat  the  thrombotic  territory  was  paralysed  from  the  start. 
However,  this  elaim  wan  not  borne  ont  by  observations  made  in  man.  Bloody  stools 
have  been  observed  not  infrequently  in  man  during  the  whole  cotirse  of  the  affec- 
tion, and  similar  observations  have  been  ma*le  by  Litten  and  Marek  on  experimental 
dogs.  However,  if  there  was  at  once  a  circuiikwcribed  intestinal  paralysis,  such  occur- 
rences would  be  impo,«*^ii»le.  Indeed,  aniiiml  experiments  have  shown  beyond  doubt 
that  the  immediate  effect  of  the  circulatory  disturbances  is  not  at  all  an  intestinal 
paralysis,  but  intermittent  convulsive  contractions,  producing'  colicky  pains.  Kader 
states  tbat  aft^r  li^jation  of  the  mesenteric  arteries  in  do^  and  eats  peristalsis 
ceasea  after  four  or  tne  hours.  In  his  experiments,  where  external  influeDces  inhib- 
iting^ intestinal  movements  were  excluded,  ilarek  found  tbat  immediately,  or  one  or 
two  nanutes  after  ligation  of  the  artery,  the  whole  len^h  of  the  affeeted  bowel  per- 
formed energetic  con\idsive  movements  simultaneously  in  several  places.  These 
active  contractions  continued  until  the  death  of  the  animal  occurred  (the  animals 
were  not  kept  alive  long^er  than  eijjht  hours)  ;  and  they  even  continued  for  an  hour 
and  a  quarter  if  the  cadaver  was  kept  in  a  warm  box.  If  the  intestinal  loops  were 
so  placed  tbat  some  were  ban^iujf  down  and  soon  became  filled  with  intestinal  con 
tentSt  their  movements  ceased  sooner,  Tf  the  arteria  mesent,  ant,,  some  of  its 
branches  and  all  of  its  anastomoses  had  been  lifted,  and  bemorrhafcne  infarction 
and  in  some  part  anemia  had  been  produced,  the  movements  in  the  anemic  portion 
ceased  after  one  au<l  one-half  hours,  while  they  were  still  going  on  in  the  infareted 
territory. 

The  intestinal  wall  which  is  damaged  in  its  nutrition,  or 
eventually  necrotic  thronsrh  g-rave  circulatory  disturbances, 
early  permits  intestinal  bacteria  to  enter  into  the  peritoneal 
cavity;  these  then  innltiply  rapidly  in  a  serous  exudate  and  pro- 
dnce  eircnniscriticd,  later  general  peritonitis,  which  causes  con- 
tinuous inflammatory  pain;  the  Imcteria  and  their  toxins  are 
also  absorbed  into  the  blood,  general  infection  or  intoxication 
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with  their  symptoms  follow;  some  of  the  symptoms  seen  in 
certain  cases  may  also  be  due  to  bloating  of  larger  portions 
of  intestines. 

What  has  been  said  in  the  preceding  pages  explains  why 
thrombosis  of  mesenteric  arteries,  though  common  in  conse- 
quence of  the  factors  which  cause  it  (sclerostoma),  comparative- 
ly rarely  lead  to  recognizable  functional  disturbances.  The 
statement  of  Bollinger  that  three-fourths  of  all  cases  of  colic 
are  due  to  aneurysma  of  the  mesenteric  arteries  is  beyond  doubt 
exaggerated.  A  thrombotic-embolic  affection  as  the  cause  of 
colic  is  only  diagnosticated  in  about  15%  of  the  cases  of  colic 
seen  in  the  Budapest  Clinic  (see  also  page  393). 

Anatomical  Changes.  Aside  from  complications  like  en- 
teritis or  intestinal  displacements  those  cases  terminate  fatally 
in  which  the  circulatory  disturbances  are  not  compensated.  In 
a  certain  portion  of  the  intestines,  generally  in  the  colon,  more 
rarely  in  the  cecum,  or  in  both  simultaneously,  or  in  the  small  in- 
testines and  exceptionally  in  the  small  colon,  we  find  on  post- 
mortem examination  the  mucosa  and  frequently  also  the  serosa 
dark  blackish  red,  the  mucosa  forms  pendulous  projections,  the 
submucous  tissue  and  the  neighboring  mesentery  are  more  or 
less  infiltrated  with  a  reddish-yellow  serum  and  considerably 
thickened  (1-3  cm).  Similar  infiltrations  are  seen  on  the  ex- 
terior layers  of  the  bowel-wall.  The  affected  portion  is,  as  a 
rule,  sharply  defined,  both  from  the  oral  and  from  the  caudal 
healthy  portions,  and  the  boundaries  usually  correspond  to  the 
territories  supplied  by  arterial  branches  situated  above  the 
thrombosed  point  (see  page  397).  The  intestinal  contents  in 
the  affected  portion  and  in  different  cases  at  a  variable  distance 
towards  the  anus  appear  dark  tarry,  bloody,  sometimes  only 
reddish  and  occasionally  of  normal  color,  but  always  thinner. 
The  surface  of  the  mucosa  is  covered  by  branlike  dead  shreds 
of  epithelia,  sometimes  also  with  masses  of  fibrin.  In  grave 
cases  the  necrosis  may  have  spread  into  the  serosa  and  then  yel- 
lowish spots  can  be  seen  from  the  outside.  Exceptionally  only 
do  some  portions  of  the  intestine  show  a  yellowish  or  greenish 
discoloration  in  consequence  of  anemic  necrosis  (in  a  case  of 
Casper  a  part  of  the  rectum,  and  the  small  colon,  were  necrotic). 
Yellowish  or  reddish-yellow  serous  fluid,  often  also  a  fibrinous 
exudate  is  found  in  the  peritoneal  cavity.  The  evidences  of 
rupture  of  the  intestines  or  stomach  may  also  be  present. 

Then  there  are  found  thrombi  or  emboli  in  the  trunk  of  the 
mesenteric  artery  or  rather  in  the  art.  ileo-ccecolica,  more  rarely 
in  one  of  the  arteries  of  the  colon  or  in  the  arterise  jejunales, 
rarely  in  the  posterior  mesenteric  artery;  emboli  are  usually 
found  in  the  smaller  branches.  The  blood  coagula  are  some- 
times fresh  in  appearance,  rather  moist  and  elastic,  at  other 
times  drier  and  firmer,  strongly  adherent  to  the  intima;  some- 
times a  number  of  thrombi  are  found  in  the  same  vessels  follow- 
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iug  each  other.  It  oecurs  occasionally  that  a  thrombus  is  not 
found  on  postmortem  examination  as  it  existed  during  life,  be- 
eause  a  movable  occluding  portion  of  the  thrombus  may  have 
been  moved  by  section  of  tlie  affected  vesse!  from  the  opt'uing 
which  it  closed  during  life.  The  olistructed  vessel,  particularly 
often  the  anterior  mesenteric  or  the  arteria  ileo-c(rcocolica 
shows  chronic  arteritis  with  tlirombosis  and  usually  also  aneu- 
rysniatic  dilation.  The  blood  coagnlum  usually  contains  the 
sch^-ostoma  larvjc^  sometimes  100  to  300  individuals,  especially 
in  younger  animals,  while  throinln  in  older  animals  contain  few 
or  even  no  larva?  at  all.  Selerostoma  larva?  are  usually  less 
numerous  in  city  horses  than  in  horses  recently  pastured 
(Wall), 

Contrary  to  the  view  of  Sticker  that  one  finds  larvtr  in  different  stages  of  devel- 
opment aciordin^  to  the  seai^ou  in  wlurh  the  powtinorteiti  exaiuination  is  made, 
Gla^e  has  ^howii  that  lurvii^  and  mature  wonn^  may  be  found  at  all  seasons  in  tlie 
iBtebtines  or  iu  the  nieaenteric  arteries  of  the  horse. 


Symptoms*  The  disease  sets  in  suchlenly  with  syniptonis 
of  colic  without  any  discoverable  external  circumstances;  the 
animals  may  l)e  at  a  meal,  at  work  or  at  rest.  Tlie  authors'  nu- 
merous ohseiTations,  however,  seem  to  indicate  that  the  disease 
nuikes  its  onset  more  freqnently  during  work  than  at  other 
times.  This  may  he  caused  l)y  the  fact  that  the  blood  circula- 
tion is  more  active  during  work  and  lieiK*e  the  detaehment  of 
pieces  of  a  tliromlais  nuty  more  easily  occur.  The  symptoms  of 
colic  are  either  intense  from  the  start,  manifesting  themselves 
in  reckless  rolling  and  throwing,  or  tltey  are  at  first  mild  and 
reach  a  higher  intensity  later  on,  or  the  great  restlessness  first 
shown  later  yiehls  to  a  more  quiet  behavior.  The  attacks  of 
pain  occur  after  shorter  or  longer,  sometimes  after  very  long, 
intervals.  The  other  s>miptoms  vary  according  to  whether 
compensation  is  estahlished  within  a  certain  time,  or  wiiether 
this  is  impossible,  (hie  may  distinguish  clinically  a  mild  and 
a  severe  type,  deiiending  upon  this  cireumstanee. 

In  the  mild  tjrpe,  aside  from  the  attacks  of  restlessness  oc- 
curring at  uneqnal  intervals,  a  variable  intensification  of  the 
intestinal  sontids  is  observed  in  certain  regions,  sometimes  over 
a  large  portion  of  the  abdomen,  and  frecfiient  defecation.  The 
feces  are  normal  except  for  their  generally  softened  consistency* 

Rectal  exploration  may  reveal  a  pulsating  dilatation  or  a 
iremliling  of  the  wall  of  tlie  anterior  mesentery  artery  or  of  one 
of  its  branches,  occasionally  also  of  the  posterior  mesenteric 
artery;  the  condition  of  the  intestines  and  of  the  other  abdom- 
inal organs  is  normal. 

Pnlse  and  respiration  do  not  show  any  deviation  in  fre- 
quency and  quality,  the  sensorinm  of  the  patients  is  perfectly 
normal  in  the  intervals  between  the  attacks  of  pain. 

The  restlessness  becomes  diminished,  usually  after  a  short 
time,  always  during  the  course  of  the  first  day  and  recovery  oc- 
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curs.  In  the  severe  type  signs  of  restlessness,  differing  in 
intensity  and  the  intervals  between  them,  are  likewise  observed; 
they  are,  however,  accompanied  by  unnatural  positions,  partic- 
ularly in  consequence  of  early  bloating.  The  abdomen  often 
becomes  distended  at  the  beginning  of  the  affection,  because 
circulatory  disturbances  develop  first  in  the  large  intestine; 
the  small  intestines  and  the  small  colon  do  not  increase  the 
abdominal  circumference,  even  if  bloated,  or  only  very  slightly 
on  account  of  their  comparatively  small  size.  The  intestinal 
sounds  are  loud  in  the  beginning  for  one  or  two  or  sometimes 
for  several  hours ;  they  become  less  frequent  and  disappear  en- 
tirely; the  more  rapidly  the  bloating  of  the  intestines  develops 
and  the  more  profound  the  circulatory  disturbances,  the  earlier 
do  the  intestinal  sounds  disappear.  The  percussion  sound 
either  remains  normal  or  becomes  louder  in  consequence  of  the 
bloating  (see  page  360). 

According  to  the  behavior  of  the  intestinal  contractions 
defecation  may  be  observed  for  a  few  or  even  for  several  hours, 
but  then  constipation  becomes  complete  and  feces  and  gases  are 
no  longer  discharged.  The  feces  are  softer  and  in  very  rare 
cases  mixed  with  blood.  The  authors  saw  blood  in  the  feces  in 
only  three  out  of  more  than  200  cases  of  thrombotic-embolic 
obstruction. 

Rectal  exploration  shows  a  high  degree  of  bloating  in  some 
portions  of  the  intestines  (meteorismus  localis  s.  circumscrip- 
tus),  usually  affecting  the  colon,  the  cecum  or  both  simultane- 
ously or  some  loops  of  small  intestines.  The  affected  bowel  is 
much  dilated,  its  wall  very  tense,  elastic  and  not  painful.  In 
bloating  of  the  colon  its  left  lower  portion  is  enormously  dis- 
tended, not  rarely  reaches  as  high  as  the  left  kidney  and  dis- 
places the  left  upper  portion  towards  the  median  line  or  on  the 
contrary  towards  the  left,  sometimes  even  more  or  less  down- 
ward, especially  when  the  cecum  is  bloated  simultaneously. 
The  pelvic  flexure  is  displaced  into  the  pelvis  or  into  the  right 
half  of  the  abdominal  cavity  and  the  longitudinal  bands  of  the 
left  lower  portion  of  the  colon  run  from  left  to  right,  occasion- 
ally in  a  perfect  spiral  arrangement.  The  base  of  the  bloated 
cecum  reaches  into  the  left  half  of  the  abdominal  cavity  and 
posteriorly  into  the  entrance  of  the  pelvis ;  the  base  of  the  cecum 
can  be  recognized  as  such  by  a  longitudinal  band  running  from 
the  right  flank  at  first  backward,  then  downward  and  to  the  left, 
finally  towards  the  thorax.  The  bloated  loops  of  small  intes- 
tines present  as  arm-thick  tense,  elastic,  sausagelike  formations, 
also  the  small  colon ;  the  latter,  however,  displays  a  longitudinal 
band  along  its  surface.  The  other  loops  of  intestines  usually 
preserve  their  normal  size  until  the  end  in  contradistinction  to 
the  bloated  bowels.  The  findings  in  the  mesenteric  vessels  are 
the  same  as  those  in  the  milder  form  of  the  affection. 

The  pulse  becomes  weaker  one  to  two  hours  after  the 
onset  and  rises  to  sixty  beats  per  minute.     Respiration  and 
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jiulsi*  be<*oni(*  acecUMiitcd  and  forced  (in  Idoating  of  the  lar^H 
intestine   the   respiration   is  interfered  with   by  the   displaeemB 
diaphragm.     The  tenii»erature  [B^ig.  41  j  is  normal  at  the  onset^ 
it  rises   soon,   however,  in  consequence  of  the  appearance   o^M 
complications   [peritonitis,  general  sepsis,  enteritisj.)                 ^ 
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^^^^^^           111  cases  of  tbis  kind  restlessness  may  be  ohserverl,  bn^" 
^^^H          rarely  nimatiiral  positions*     The  circumference  of  the  abtlomen 
^^^H          is  increased  not  at  all  or  only  very  moderately.     The  intestinal 
^^^H          sonnds,  which  are  at  the  onset  very  marked  and  of  long  duration, 
^^^H          later  on  become  less  frequent  without,  however,  ceasing  entirely, 
^^^H          therefore  the  expulsion  of  feces  and  gases  is  not  entirely  sii{^h 
^^^H          pressed.     The  feces  are  sometimes  hemorrhagic  and  fetid,  an^| 
^^^H          now  and  tlien  intestinal  gases  are  expelled  sparingly.   Rectal  ex- 
^^^H          amination  sliow^s  insignificant  or  moderate  bloating,  and  in  the 
^^^H          further  course  occasionally  the  accnimdation  of  more  abunrlant 
^^^H          masses  of  hrin  feces.     Pulse,  respiration  and  temperature  slioi^H 
^^^1          some  deviation  from  the  normal  without,  however,   reaehin^B 
^^^1          anything  like  what  is  observed  in  the  severe  t}i>e  and  in  eas^H 
^^^B          with  a  rapid  course  (P'ig.  42).     It  also  may  happen  that  thfl 
^^^H          temperature  rises  considerably  at  the  beginning,  and  that  inilsajU 
^^^B          and  respiration  l*econie  finite  markedly  accelerated^  to  decreasjH 
^^^1          considerably  later  on  (Figs.  41  and  42).     The  sensory  functioi^H 
^^^H          are  clouded,  the  appetite  is  suppressed  or  poor,                          ^M 
^^^H                  Tlie  clinical  i>icture  lasts  sometimes  for  several  days,  e^| 
^^^H          ceptionally  over  a  w^eek.     Friedlierger  observed  in  one  case^H 
^^^1          duration  of  twenty-two  days;  Kremp  one  of  twenty-one  dayiH 
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the  authors  saw  in  one  of  their  cases  a  duration  of  sixteen  days 
before  the  fatal  termination.  The  protracted  form  may  end  in 
recovery  or  lead  to  death  in  consequence  of  enteritis,  peritonitis 
or  general  sepsis. 

In  rare  cases  displacement  of  the  intestines  is  seen  in  either 
one  of  the  different  types.  In  severe  cases  acute  dilatation  of 
the  stomach  or  rupture  of  the  intestines  may  occur. 

Course.  The  mild  form  of  the  disease  lasts  from  a  few 
quarters  of  an  hour  to  several  hours,  rarely  longer,  never  more 


^^X 

^^, 

S^^ 
.^^ 


'^»    Fever  curve  in  obstruction  of  the  mesenteric  arteries.     Fatal  outcome. 

(Protracted  course.) 

^Dne  day.    The  severe  form  has  a  duration  of  one  to  two 

xiot  infrequently  only  several  hours ;  rarely  more  than  two 

«nd  exceptionally  two  to  three  weeks,  in  the  latter  case  it 


j^^^^Xracterized  by  attacks  of  colic  which  come  on  after  long 
j^^^^v^als.  Sometimes  mild  cases  of  short  duration  follow  each 
j^.j^^^  at  such  short  intervals  (socalled  habitual,  periodic,  re- 
^^^'^^g  colic)  that  one  may  at  first  sight  gain  the  impression 
^    lie  is  dealing  with  a  single  protracted  attack. 

I'he  mild  form  ends  in  recovery,  provided  that  a  displace- 

^Y^^  ^f  intestines  or  enteritis  have  not  occurred ;  but  such  com- 

"9    ^^tions  are  rare  in  the  mild  type;  the  severe  tj^^e  usually  ter- 
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Milder  cases  may  be  confounded  with  acute  intestinal  ca- 
tarrh or  with  socalled  convulsive  colic,  and  the  differentiation 
may  not   always   be  absolutely  positive.     The  occurrence  of 
symptoms  of  restlessness  after  errors  of  diet,  after  exposure 
to  cold,  lively  intestinal  sounds  being  audible  over  the  whole  of 
the  abdomen,  fetid  soft  feces  with  poorly  digested  particles  of 
food  point  to  a  catarrhal  origin  of  the  colicky  pains.    If  such 
symptoms  are  not  present,  however,  the  differential  diagnosis 
may  present  great  difficulty.     The  grave  forms  of  mesenteric 
thrombosis  may  be  mistaken  for  torsion,  volvulus,  incarcera- 
tion, or  primary  intestinal  meteorism.    The  two  former  condi- 
tions may  be  excluded  by  rectal  examination,  aside  from  a  dif- 
ference in  anamnesis  of  the  case,  by  frequently  occurring,  often 
oontinuous  attacks  of  restlessness  and  by  complete  constipation, 
"which  usually  supervenes  very  early.    Primary  bloating  de- 
velops after  the  ingestion  of  easily  fermenting  food  and  is  char- 
acterized by  distension  of  all  of  the  intestines.     (Meteorismus 
tmiversalis.)     Without  rectal  examination,  one  may  confound 
the  affection  with  intestinal  stenosis  or  fecal  impaction.     One 
shonld,  however,  in  every  case  of  colic  consider  those  disturb- 
«inces  which  might  be  referred  to  thrombosis  of  the  mesenteric 
arteries. 

Treatment.     Considering  the  nature  of  the*  disease,  the  ob- 
ject of  treatment  can  only  be  the  production  of  collateral  blood 
c^irculation  or  the  diminution  or  removal  of  the  effects  of  the 
<3isturbed  circulation.    The  establishment  of  a  collateral  circu- 
lation should  be  attempted  by  walking  the  animals  and  by  the 
subcutaneous  injection  of  camphor  oil  (every  two  to  three  hours 
20  to  50  gm.  up  to  250  gm.  pro  die).     Caffeine  (5  to  10  gm.). 
Occasionally  the  intravenous  infusion  of  physiologic  salt  solu- 
±ioii  is  indicated.    In  view  of  the  possibility  of  detaching  por- 
tions of  thrombi  by  increasing  the  velocity  and  pressure  of  cir- 
culation, and  in  view  of  the  fact  that  a  collateral  circulation  is 
easily  established  in  the  milder  cases  without  any  assistance 
from  without,  this  procedure  ought  to  be  reserved  for  the  grave 
eases,  in  which  an  additional  embolism  is  a  lesser  evil  than  a 
continuous   grave   circulatory  disturbance.     Venesection  with 
bloodletting  which  is  in  great  favor  with  French  veterinarians 
can  only  do  harm,  since  it  leads  to  a  decrease  of  blood  pressure. 
Subcutaneous  injections  of  morphine  (0.4-0.5  gm.)  or  rectal 
injections  of  chloral  hydrate  (25-50  gm.)  appear  indicated  in 
aU  forms  of  the  disease,  first  in  order  to  relieve  abdominal  pain, 
and  second  in  order  to  suppress  violent  peristalsis,  to  prevent 
the  possible  occurrence  of  intestinal  displacement  or  of  rupture 
of  the  bowel.    Breton  recommends  in  colicky  pains  intraperi- 
toneal injection  of  chloral  hydrate  25  to  30  gm.  in  ten  parts  of 
sterile  physiologic  salt  solution,  but  this  procedure  can  be  dis- 
pensed with  and  indeed  it  appears  quite  objectionable. 

In  the  mild  form  one  should  abstain  from  the  administra- 
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tion  of  auy  other  drugs  except  narcotics.  In  the  grave  fonn 
piiiietore  of  the  bowels  should  be  made  as  early  as  possible  to 
prevent  the  occurreiiee  of  eoiiiplete  paralysis  and  to  remove 
gases  from  the  intestines,  whieh  are  irritating  the  latter  and 
positively  endanger  the  life  of  the  animal  if  they  fill  larger  sec- 
tions of  the  bowel 

Jjaxatives  are  useless  and  may  be  positively  haniifuL 
Stimnlation  of  peristalsis  is  not  nee<'ssary  in  the  milder  forms, 
while  no  procedure  possible  will  stimulate  peristalsis  in  the 
affected  bowel  in  the  graver  type  of  the  disease.  Laxatives 
may,  as  already  said^  be  harmful,  because  tliey  will  proihiee 
increased  inovenients  everywhere  in  the  milder  form,  and  in 
the  severe  type  in  those  parts  of  the  intestines  which  are  sit- 
uated in  front  of  the  affected  portion.  These  movements  in- 
crease the  abdominal  pain  and  convey  masses  of  feces  into  the 
paralyzed  portion;  they  increase  bloating  and  accelerate  the 
development  of  inflammation  or  rupture.  Mild  laxatives  may 
possilily  be  given  in  the  graver  cases  during  the  period  of 
recovery. 

Resection  of  a  portion  of  intestine  and  suturing  of  the  severed 
healthy  ends  may  he  tried  in  disease  of  s!iorter  portions  of  the  small  in* 
test  hie.  In  disease  of  the  large  intestines  this  attempt  is  ahsoliitely  un- 
promising. 

Prophylaxis.  In  order  to  prevent  the  ingestion  of  the 
larvjp  of  sclerostoma  horses  sliould  be  prevented  from  drinking 
dirty  water  from  pools  or  marshes,  and  they  should  l>e  kept 
aw^ay  from  w^et  and  marshy  pastures.  During  stable-feeding 
care  must  be  taken  so  that  the  drinking  w^ater  is  pure  and  free 
from  contamination  with  oflfal  and  feces.  Sometimes  water  has 
to  he  made  safe  by  filtering  or  boiling.  Mickley  has  suecoeded  in 
the  Beberbeck  stud,  where  formerly  many  foals  succumbed  to 
the  disease,  in  eradicating  it  entirely  since  1899  by  the  interposi- 
tion of  filtering  boxes  into  the  system  of  pipes  of  the  water 
works.  In  studs  or  in  large  stables  where  many  horses  are 
kept  and  where  sclerostoma  infection  is  frequent,  all  animals 
should  he  examined  according  to  the  suggestion  of  Al* 
l>recht  for  the  presence  of  sclerostoma  and  those  found 
affected  should  be  separated  and  kept  away  from  the 
conunon  pastures  or  exercise  ground  until  free  from  parasites. 
Removal  of  the  manure  and  frequent  changes  of  the  bedding 
straw^  are  also  indicated  since  the  floor  and  the  walls  of  the 
stal>les  wdiere  horses  are  kept  frequently  come  in  contact  with 
their  feces  and  since  they  therefore  l>ecome  contaminated  witlL 
sclerostomata  and  their  larvte,  they  ought  to  lie  carefully  cleanetl 
and  disinfected  from  time  to  time.  Marshy  rough  feed  from 
marsliy  pastures  should  not  be  fed  to  horses.  French  veteri- 
narians consider  alfalfa  and  clover  hay  as  dangerous  in  this 
respeet. 

Whether  the  intravenous  injection  of  atoxyl  (100  gni.  of  a 
S%    solution),  recommended   by  Dom^  is  indeed  valuable  in 
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eradicating  sclerostomiasis  in  horses,  has  not  yet  been  conclu- 
sively demonstrated. 

Literature.    Adelmann^  Das  Aneurjsma  yerminosum  equi,  etc.,  Diss.  Giessen, 

1908  (Lit.).— Albrecht,  Z.  f.  Vk.,  1909,  161.— Berg,  Z.  f.  Vk.,  1907,  21.— Bollinger, 

■Die  Kolik  der  Pferde  und  das  Wurnianeurysma  der  Eingeweidearterien,  1870  (Lit.). 

— Friedberger,  D.  Z.  f.  Tm.,  1889,  XIV,  215.— Olage,  Z.  f.  Infkrkh.,  1905,  T,  341.— 

Knoll,  B.  t.  W.,  1908,  529.— Koch,  O.  M.,  1902,  535.— Kremp,  Z.  f.  Vk.,  1908,  65.— 

X^ihenger,   W.    f.    Tk.,    1907,   624.— Magnin,    Rev.    g6n.,    1906,   VII,   529.— Marek, 

A.   f.  Tk.,  1907,  XXXIII,  225  (Lit.);  D.  Z.  f.  Chirur^e,  1907,  XC,  174.— Mickley, 

-A.    t.  Tk.,  1905,  XXXI,  500.— Poppel,  D.  t.  W.,  1897,  123.— Wall,  Die  Kolik  d. 

-Tr/^ei-cles,  1908.    (See  also  Lit.  on  Palisade  Worms.) 


ThFombofds  of  the  arteria  coeliaca.    Thrombosis  of  the  arteria 

0€j^Tm^(*b,  (see  page  395),  which  is  extremely  rare,  like  thrombosis  of  the 

«^^^^^Tior  mesenteric  artery,    does    not    usually    produce    any    disturb- 

**^<^^^t8  in  general  health.     A  case  described  by  Friedberger   (Z.  f.  pr. 

^^"fc— — Wiss.   1875,   258)    shows,   however,   that  such   a  thrombosis   may 

&1^<:^      cause  symptoms  of  disease.     The  celiac  artery  in  the  case  referred 

*^>     <:^  contained  two  half  cylindrical  thrombi  17  and  25  mm.  wide,  the  cen- 

^'^^^l.        end  of  the  thicker  thrombus  was  free  in  the  trunk  of  the  art. 

^^^X^i^  <^ca.     After  motion  the  horse  presented  symptoms  of  severe  colic 

from  time  to  time  made  peculiar  noises  such  as  are  heard  when 

are  vomiting;  it  was  also  attacked  at  times  by  tonic  convulsions. 

attacks  could  be  produced  at  will  whenever  the  animal  was  made 

tove.     Eleven  days  after  the  last  attack  the  animal  was  killed  and 

3[)08tmortem  examination  showed  a  brown  red  discoloration  of  the 

ic  mucosa  at  the  pyloric  portion  and  signs  of  older  hemorrhages 

,  strong  injection  of  blood  vessels  of  the  submucosa  and  hyperemia 

hemorrhages  in  the  first  portion  of  the  duodenum.     The  symptoms 

:»ved  during  the  disease  of  the  animal  were  believed  to  be  due  to  a 

-  ,^ :^.ltaneous  aneurysm  of  the  abdominal  aorta,  causing  hyperemia  of 

*^^        ^rain  or  an  accumulation  of  carbon-dioxide  in  the  central  nervous 

SSr^'^  ^3m ;  however,  the  symptoms  were  so  similar  to  those  observed  by 

^'^^^^^^^k  on  experiment  dogs  after  ligation  or  obstruction  of  the  art. 

^^^^^^  ^aca  or  some  of  its  branches,  that  they  may  easily  be  associated  with 

^^^^^:M3ibo8is  of  the  celiac  artery  as  it  existed  in  this  horse. 


P^^^       _     TThrombosis  of  Mesenteric  Veins.      Thrombosis  of  branches  of  the 


al  vein  or  of  this  vein  itself  has  repeatedly  been  seen  in  domestic 

__  tals.    Thrombosis  of  the  portal  vein  is  not  uncommon  in  cattle  and 

l>y^  ^^^^^Tised  by  pressure  of  tuberculous  masses  or  it  may  be  due  to  injury 

o:f     ,^^^reign  bodies.    Qohre  and  Spann  have  likewise  observed  thrombosis 

Qj^^^^^e  portal  vein  in  cattle.  Goubeaux,  Collin,  Mollereau,  Cabaret,  Kitt, 

^    -^^1^^*  l^^v®  seen  thrombosis  of  the  portal  vein  of  the  horse ;  Connochic, 


Vw>,^^^ ^ombosis  of  the  anterior  mesenteric  vein;  Siedamgrotzky,  a  throm 

p^^^^^  of  both  veins  of  the  colon;  in  a  case  of  Barrier  there  was  com- 

^a^^**^ion  of  the  portal  vein  by  a  carcinoma  of  the  stomach.    The  authors 

p.^J^       a  case  in  a  dog  where  the  large  veins  of  the  mesentery  were  com- 

^^^^*^jed  by  a  tumor  of  the  mesentery.     Thrombosis  of  the  mesenteric 

r^J^^«  is  not  rare  in  deeper  inflammations  or  ulcerations  in  the  intestines 

^j|^^t:t)  and  it  is  possible  that  coagulation  of  the  blood  in  the  veins  may 

^^^onally  be  caused  by  thrombosis  of  the  mesenteric  arteries. 

Symptoms  of  disease  are  produced  only  hy  thrombosis  or  eompres- 
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siou  of  the  larger  venous  trunks,  while  tlrronibosis  of  smaller  individual 
braneheSj  or  an  ineoiiiplete  closure  of  larger  veins,  remains  unrecognized. 
The  mesenterie  veins  show  anatomical  conditions  similar  to  those  of  the 
mesenterie  arteries,  hut  they  are  Tnneh  more  easily  dilaterl,  hence  the 
conditions  for  estahlishing  a  collatend  circulation  in  thrombosis  of  the 
portal  vein  are  <|uite  favorable.  Siedamgrotzky,  Mollereau  and  (Jon- 
nochic  saw  attacks  of  colic  in  the  hoi-sc,  G<ibre  in  cattle;  the  attacks 
extended  over  a  period  of  tbn^e  weeks  in  Siedanij^^rotzkj^'s  case.  Cattle 
show  under  these  circumstanees  signs  of  a  grave  indigestion  in  addition 
or  to  the  exelusioii  of  other  symptoms  (Gcihre,  Spann),  The  authors 
have  seen  diarrhea  and  hemorrhages  from  the  intestines  in  a  dog  due  to 
compression  of  several  veins  of  the  small  intestines. 

Postmortem  examination  either  shows  abdominal  ascites  or  a  hcm- 
orrbngie  infiltration  of  the  intesliiud  wall.  Compression  of  the  trunk 
of  the  portal  vein  not  infreciuently  causes  chronic  interstitial  hepatitis. 

Literature.  Barripr,  Bull.,  1906,  283.--<:^onnochic,  D.  t  W.,  1898,  417. — (Be- 
view.)— Orihro,  8.  !i„  VMm,  71^,— <irjitta,  Ann.,  19n(>,  4H9. — 8ieiJamgrotS5kv»  S.  B., 
1876,  30.— Spana,  W.  f.  Tk.,  1D06,  185. 


24,    Internal  Strangulation  of  the    Intestine, 
strangfulatio  intestini. 


Incaxceratio  et 


( Darmeiitkion  nt  nvfj, 


Da  nnv  e  rschv  ii  r  ung, 
[German].) 


Da  nneinschnu  rung 


Internal  stran^ilation  of  the  intestines  consists  in  a  rapid 
closure  of  tiie  lumen  of  tlie  intestine  by  pressure  from  some 
body  situated  oiitside  of  the  bowels,  so  that  strangulated  or  in- 
eareerated  portion  of  t!ie  intestine  at  once  sliows  si^rns  of  stag- 
nation of  tbe  Idood. 

Occurrence.  Ilorsi^s  are  more'  fre^juently  affeeted  by  in- 
ternal stran^ii:idatinn  than  other  domestic  animals  with  tlie  ex- 
ception of  oxen  in  some  reLcions  where  they  suffer  fret|nently 
from  socalled  *^ spermatic  duct  strnngulation''  (see  below  umler 
'*Ktioloj2:y'').  Of  the  cases  of  colic  in  horses  about  1  to  1.5 
per  cent  are  due  to  internal  intestinal  strani]:xilation  and  of  the 
fatal  cases  of  colic  about  5  to  13  per  cent.  Aside  from  tbe  cases 
in  oxen  referred  to  above  this  form  of  displacement  of  the 
intestines  is  rare  in  cattle  and  other  domestic  animals. 


Statistics  of  tbo  Pnipsian  army  for  the  years  1^92-1008  j-how  that  of  71,5*^2  ea^es 
of  colic  amaii^  horses  1,06!*  east»a  (L48'/f)  were  dne  to  internal  straD^tilation,  and 
amon^^  these  postnsorteui  exainiiiation  {showed  304  (0.42'^)  to  l>e  diaphragmatic 
hernia;  2'A4  {XVA)  diwjiHiiPiueiits  through  the  foramen  of  Winsiow;  and  during 
ia92-lfl0fi  there  oe^nirred  21S  rases  (O^rS;!';;)  ^f  !<trangidatiofi  throimh  clefts  in  tbe 
meHentery;  263  castas  {^>A3f'/f)  of  stranpnation  by  liganienta^  pediriilated  tuinor«, 
ete.  Among  8,426  cases  of  tleath  from  colic,  12.79^  were  due  to  internal  strangu- 
lation. 

In  the  Berlin  Clinic  there  were,  atnonu  S,6S6  caseR  of  colic  which  oce«rr«d  from 
1S97  1907  ninety  three  cases  (l,Wf)  of  intemal  stran^ilatiOTi,  ant!  among:  thoso 
thirty  four  cases  (0.399^)  of  stranR^ulation  in  elefts  or  internal  hernia;  thirtymno 
cases  (0.45<X  )  of  strangulation  by  li^ameDte,  et<?.;  fiieveiiteexi  cases  (0.2%)  of  dia- 


Etiology.  413 

PUcement  through  the  foramen  of  Winslow.    Among  1^08  horses  dead  from  colic, 
M%  had  suffered  from  internal  strangulation. 

The  statistics  of  1889-1894  and  1896-1908  of  the  Dresden  Clinic  show  among 
^|336  cases  of  colic,  thirty-two  cases  (0.9%)  of  internal  strangulation;  among  these 
*?^  (0.12%)  of  diaphragmatic  hernia;  twenty-three  (0.69%>)  of  strangulation  by 
^SUnentSy  clefts,  etc.;  five  (0.15%)  of  displacement  through  the  foramen  of  Wins- 
^^^*    Among  500  horses  dead  from  colic,  6.4%  died  of  internal  strangulation. 

In  the  Budapest  Clinic  there  were  seen  from  1900  to  1909  among  5,487  cases 
^'  colic,  fifty  (0.9%)  due  to  internal  strangulation.  Among  725  horses  dead  from 
^lic,  6.9%  were  due  to  internal  strangulation. 

From  the  above  data  it  appears  that  internal  strangulation   is  comparatively 

^^equent  among  cavalry  horses  and  that  among  these  cases  those  due  to  hernia  of 

^fte  diaphragm,  to  displacement  into  the  foramen  of  Winslow  and  into  clefts  formed 

•P/»V2oii8ly  to  the  strangulation,  are  more  common  than  they  are  among  other  horses. 

Xtiology.     The  intestines  may  become  strangulated  l)y  vari- 
ous   strands  and  bands  present  in  the  abdominal  cavity.     In 
this    respect  are  to  be  mentioned  congenital  diverticula  of  the 
^/^x:im  (Meckels  diverticula) ;  exceptionally  also  acquired  diver- 
^^tila  of  the  intestines  (Kitt) ;  the  ligament  between  kidney  and 
^pl^^n  (Marek,  Forssell),  the  spleno-gastric  ligament,  tliefalci- 
^oxra^cx  ligament  of  the  liver  (Blanc),  the  urachus,  tlie  small  omen- 
juixx     ^Dupuy) ;  pediculated  neoplasms  (generally  lipomata)  aris- 
y^S'     from  the  abdominal  wall  or  the  mesentery,  possibly  also 
^ro»xx  other  abdominal  organs,  or  exceptionally  pediculato(i  lobes 
^^  "the  liver  (Pecus) ;  in  horses  also  exceptionally  a  stump  of  the 
^r^^y^matic  cord,  which  has  slipped  back  into  tlie  abdominal 
^^"^^ity,  or  the  spermatic  cord  of  an  undescended  testicle  (Gut- 
^^^^<3  5 ;  the  larger  omentum  adherent  to  the  anterior  abdominal 
^^-1 1    and  twisted  into  a  cord,  sometimes  the  anterior  mesentery 
I'ts^j^  (in  a  case  of  Dupuy  and  one  of  Prince,  the  cecum  became 
®  ^'^^xxgulated) ;  finally  postperitonitic  connective  tissue  bands 
^^'^^li   one  free  end  or  with  ends  connecting  various  abdominal  or- 
^^•^*^s^     Cysticercus  tenuicoUis  caused  strangulation  of  the  duo- 
««XiviMi  in  a  hog  (Spathe). 

In  other  cases  internal  strangulation  is  brought  al)out  by 
^^^^•"tions  of  the  intestines  getting  into  congenital  or  acquired 
■E^^^^ings  of  the  mesentery  or  of  the  omentimi,  or  into  torn  and 
?^^**tially  detached  portions  of  the  peritoneum  or  into  a  cleft  be- 
l^j^^^xi  separated  muscles  (Roy).  Some  of  the  above  mentioned 
-^^-^Onents  may  also  tear  and  in  this  manner  produce  intestinal 
^^^^.x^^lation. 

^  Xn  a  similar  manner  there  develops  in  oxen  or  young  cas- 

^^*^<i   cattle,   what    is   called   internal    hernia    (Strangulatio 

j^^^?^<^-spermatica)  a  condition  studied  by  a  number  of  veteri- 

-|A"?*"^^BS,  recently  especially  by  Walch.    This  form  of  strangu- 

-    ^^^xi  occurs  only  after  castration  with  twisting  or  rather  tear- 

j  ^  ^  off  of  the  testicle,  especially  if  the  animals  are  castrated 

^*^xxg  the  first  weeks  of  life.    Walch  has  also  shown  experi- 

T^^^^^^illy,  that  in  such  cases  the  reduplication  of  tlie  peritoneum 

vP^Xi<3h  of  Douglas)  attached  to  the  spermatic  cord  between  the 

^^^'trxial  opening  and  the  seminal  vesicles,  usually  tears,  so  that 

^^5^T>s  of  intestines  slip  into  the  opening  so  made,  either  inime- 

0>^^^ly  or  later  on.    In  other  cases  the  stump  of  the  spermatic 
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ronl  retracts  after  tmirini^  otT  its  jierittmeal  roveriri^,  aiie]  ^ets 
rroni  the  yperniatic  canal  into  the  aiHlomiiial  cavity,  or  tlie 
spermatic  cord  is  torn  in  its  abdominal  portion.  In  either  case 
the  remnants  of  the  cord  will  either  float  as  a  free  stump  in 
the  abdominal  cavity  or  it  will  become  adherent  to  the  perito- 
neum and  form  a  cleft.  Since  castration  is  i>erformed  aeeord- 
ing  to  different  methods  in  various  places,  the  affection  only 
occurs  in  such  regions  where  castration  is  performed  as  abov^e 
di^seribed.  AValch  found  this  abnormality  of  the  spemiatic 
cord  M'itbout  strangulation  in  oxen  in  60  to  70%  of  the  slaugh- 
tered animals.  Tearing  of  the  fibrous  tunic  of  the  external 
inguinal  ring  by  a  strong  pull  can  also  be  detrimental  if  the 
spermatic  cord  is  severed  transversely,  and  if  the  testicle  and 
vessels  are  then  pulled  off.  A  case  of  strangiilatio  diicto-sper- 
matica  in  a  horse  has  been  described  hy  Janson;  in  this  case 
the  pouch  of  Douglas  had  likewise  been  torn.  Metzger  and 
Strauss  have  exceptionally  seen  the  affection  in  sheep.     Tear-  --^3^! 

ing  of  the  reduplication  of  the  peritoneum   in  sheep   and  in  ^ — ^^ 

other  aninials  is  rare,  sint^e  this  fold  of  peritonemn  is  more  re- 
sistant and  smaller  than  in  cattle. 

Soeallerl  internal-hernia  will  lead  to  intestinal  strangula^ — ^^^^      «^ 
tion,  either  from  the  start  or  later  on.    Diaphragmatic*  heniv^s^^^^^j^* 
occurs  pai'ticularly  in  the  horse,  more  rarely  in  cattle  and  dogr^^^  '^s^^^^s. 
It  is  either  congenital  or  formed  during  extrauterine  life,  tLz^::^  i^lie 
diaphragm  rupturing  in  consequence  of  too  great,  sudden  intr  ^  ":w^_ifa- 
abdominal  pressure,  or  the  accident  may  occasionally  be  rlm^^'XZ-^  ilue 
to  (HI  at  at  ion  of  the  stomacb  or  to  liloatiug.    Such  ruptures  a      ^^^       ^^i 
most  conunon  in  horses  wliieh  hav*^  to  jump   (hence  they  a    ,.^1^         a^^ 
most  frequently  found  in  army  liorses).    Displacement  of  tr  ^•^        'z.  ^ 
intestines  into  the  foramen  of  AViuslow  occurs  exclusively  ^-^^/Vy  J 

the  horse  and  the  intestine  then  gets  between  the  layei*s  of  t^-^^  "^-^f  ^ 
great  omeidum  (enterocele  onientalis),  (What  Lucet  &  B  -SrJL  ^  B 
have  described  as  an  enterocele  omentalis  in  cattle,  Avas,  accorM^  <::^:^>;-^cO 
ing  to  Matliis,  only  a  strangulation  into  a  tear  of  the  omentiumr:*' j::^  j^^tti^ 

Incarceration  of  external  liernia,  whieb  in  a  !*iiri;ical  lesion,  leails  to  the  nfi-^         ^^w^he  ^ 
local  sjniptoms  ami  to  ttie  sajiie  clinical  picture  as  internal  atraiijtnilation. 


Among  the  enumerated  causative  factors  are  some  (inc^z*^^ 
ceration  in  narrow  clefts)  which  are  able  to  cause  straiigi^^^*^^  j-^g^  4iig^ 


rjTj^ 


tiou  at  once,  but  additional  predisposing  causes  are,  as  a  r  ":^^  ^  ,.j^  a  il 
necessary  to  bring  this  condition  about.  A  slight  fillin^s^  -^^-rJrlinffi 
intestines  enables  loops  to  slip  into  a  preformed  open*  ^«^_:ar --^£^  ^3^i^ 
in  this  condition  the  intestines  can  also  easily  change  their  j^^  -^:  ^ir  p^ 
tion,  and  openings  usually  covered  by  the  large  intestine  (^^  J>  *  (fcj 
men  of  Winslow,  tears  in  the  lower  poi'tion  of  the  diapbr^^at  — :x:^«rjira^ 
can  now  become  accessible  to  the  small  intestines.  Active?  ^^^^^-\r^  p| 
istalsis,  whether  it  be  due  to  external  or  internal  coolin^:^^^  mt:^  n^^,  i 
tarrlial  atTections,  embolism,  etc.,  strong  action  of  the  abdo^^  ^^  ^^^^  Jomlij 
press  (pulling  of  a  great  weight,  galloping,  jumping,  vrz^-^^  ^"^^'^VJtii 
uphill,  efforts,  rolling,  falls,  being  run  over),  favor  the  dis^^S'  '^^^^Pl^f 
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ment  of  loops  of  intestines  into  a  cleft  during  energetic  move- 
ments of  the  body,  or  pediculated  formations  or  bands  which  are 
free  at  one  end  may  in  rolling  become  twisted  around  loops  of 
intestines.  Under  similar  conditions  strangulation  is  produced 
by  the  spleno-nephritic  ligament,  a  variety  of  strangulation 
which  is  not  rare.  (In  five  cases  observed  by  the  authors  the 
left  portion  of  the  colon  was  always  strangulated.) 

The  jejunum,  which  is  most  motile  and  most  slender,  is 
strangulated  most  frequently;  other  portions  of  the  intestines 
Jtre  less  commonly  affected  in  this  manner. 

Pathogenesis.  If  the  opening  into  which  a  portion  of  in- 
testines has  become  displaced  is  narrow  compared  with  the 
<;aliber  of  this  part  of  the  bowel,  or  if  a  band-like  body  has  been 
twisted  around  the  intestines,  the  intestinal  wall  and  its  mesen- 
tery are  compressed  to  a  certain  degree  and  the  lumen  becomes 
closed.  In  other  cases  the  pressure  becomes  effective  only  if 
the  other  additional  factors  mentioned  above  have  caused  fur- 
ther portions  of  intestines  and  mesentery  to  become  displaced, 
or  after  the  portion  of  the  intestine  that  was  first  displaced  has 
become  bloated  in  consequence  of  kinking  or  has  become  swollen 
in  consequence  of  venous  (passive)  congestion. 

The  outflow  of  venous  blood  from  the  affected  intestine  and 
its  mesentery  is  interfered  with  in  proportion  to  the  pressure 
exerted,  while  the  thick-walled  arteries  with  their  high  internal 
pressure  keep  on  pumping  blood  into  the  tissues,  possibly  in  a 
somewhat  decreased  amount.  Hence,  stagnation  of  blood 
(stasis)  soon  occurs  in  the  incarcerated  portion  of  intestines 
and  also,  owing  to  an  increase  in  venous  pressure,  a  diminution 
of  the  velocity  of  the  entire  blood  current  with  all  the  conse- 
quences which  have  been  discussed  in  detail  under  the  head  of 
thrombosis  of  the  mesenteric  arteries  (see  page  396).  At  the 
place  of  strangulation  the  compression  produces  an  anemic  ring. 

The  rapidly  increasing  stasis,  and  the  overloading  with  car- 
bon-dioxide due  to  it,  excite  strong,  frequent  and  occasionally 
convulsive  contractions  in  the  strangulated  portion  of  intes- 
tines, causing  colicky  pains.  The  frequency  and  the  intensity 
of  these  convulsive  contractions  may  be  the  greater,  the  longer 
is  the  portion  of  intestine  which  is  strangulated.  A  stronger 
pressure,  which,  however,  does  not  completely  shut  off  the  arte- 
rial blood  supply,  clearly  causes  a  considerable  overloading  of 
the  blood  of  the  affected  portion  with  carbon-dioxide,  and  causes 
stronger  contractions.  Everything  else  being  equal,  strangula- 
tion of  the  small  intestines  which  are  rich  in  nerves  causes 
more  intense  abdominal  pain  than  strangulation  of  other  por- 
tions. 

Strong  contractions  may  cause  the  entrance  of  more  loops 
through  the  place  of  strangulation  by  suction  or  traction  if  the 
part  situated  towards  the  anus  becomes  distended,  so  that  it 
pulls  on  the  part  situated  more  towards  the  stomach  (Wilms). 
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Throwing  down  or  rolling  witli  suddenly  increasing  abdominal 
pressure  may,  on  the  otJier  hand,  force  more  loops  of  intestines 
tliron^irh  the  place  of  strangulation  by  j>ressnre  from  behind 
(Kertesz). 

The  strangulated  portion  of  bowel,  which  is  filled  with  in- 
testinal contents  mixed  with  extravasated  blood,  will  soon  be- 
come bloati^d,  because  tlie  gases  can  neither  be  removed  towards 
the  stomach  nor  towards  the  aims,  nor  can  they  be  absf>rl>ed  by 
the  blood.  Peristalsis  and  pain  finnlly  cease  in  the  strangnlated 
portion  after  it  has  been  dilated  ad  luaximuni  and  after  edem- 
atous infiltration  has  occurred.  Peristalsis  of  the  portions 
situated  between  the  strangidation  and  the  anus  cease  ahnust 
at  once  or  shortly  after  the  strangidation  occurred.  Contrac- 
tions persist  for  a  long  time  in  the  portions  situated  anteriorly 
to  the  point  of  strangulation,  and  some  may  later  become  con- 
vulsive and  cause  painj  the  latter  is,  however,  not  very  severe, 
as  shown  by  the  experiments  of  tlie  authors.  Peristalsis  in  the 
last  mentioned  portion  of  the  l)owel  decreases  as  the  intestinal 
contents  undergo  a  more  and  more  active  t\*rmentation,  and 
liualiy  they  likewise  cease. 

The  gradually  increasing  swelling  of  the  intestinal  wall  and 
of  the  mesentery,  and  the  involvement  of  more  loops  of  intes- 
tines produce  increased  pressure  u])0U  the  sensory  nerv^es  that 
are  caught  in  the  place  of  strangulation ;  this  causes  a  continu- 
ous, )mt  not  severe  pain,  as  experiments  on  horses  show;  the  lat- 
ter may  even  be  entirely  absetit  where  the  strangulation  is  not, 
too  severe.  In  the  f urtlier  course  continuous  pain,  which  increases 
on  pressure,  is  also  caused  by  peritonitis  which  develops*  The 
general  symptoms  are  similar  in  origin  and  eliaraeter  to  those- 
encountered  in  thrond)Osis  of  the  mesenteric  arteries  (see  page 
403) ;  however,  they  vary  in  differeui  sfKHdes  of  animals  as  to 
their  appearance,  according  to  variability  in  susceptibility  to 
nncroorganisms  and  tlieir  toxins.  The  shorter  the  strangulated 
l>ortiun  of  intestine  and  the  less  firm  the  strangulation,  the  later 
and  the  less  severely  will  these  general  symptoms  appear. 

Anatomical  Changes,  The  strangidated  portion  of  intes 
tine  appears,  as  a  rule,  dark  to  blackish  red,  distended  and 
tense,  the  wall  thickened  by  serous  hemorrhagic  iuKltratiou, 
friable,  the  intestinal  lumen  filled  with  a  thin  fluid,  fetid,  hemor- 
rliagic  mass,  tlie  Tuucosa  blackish  red,  on  the  surface  dirty  yel- 
lowish, smeary.  The  site  of  the  strangulation  is  indicated  l*y  a 
pale  yeliowish  strip;  sometimes  the  strangulated  portion  shows. 
several  se.gments,  separated  f  ro!u  each  other  by  pale  rings  with 
alternating  reddened  portions  (gradual  entrance  of  the  strangu- 
lated portion  in  sections).  Aside  from  strangulation  a  circum- 
scribed or  diffuse  peritonitis,  and  perhaps  intestinal  rupture 
may  be  found.  The  peritoneal  cavity  contains  a  yellowish  or 
reddish  serous  exudate,  frequently  mixed  with  shreds  of  fibrin. 
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Symptoms.  In  horses,  su*l<lt»H,  rarely  gradually  devoloping 
sjniptoiiis  of  violent  abdouiinal  pain  are  observed;  in  some 
cases  the  animals  previously  show  the  syiuptoms  of  stenosis 
of  the  intestine.  Usually  the  animals  throw  themselves  down 
recklessly,  roll,  kick  with  their  feet,  and  their  restlessness  may 
even  assume  the  character  of  a  maniacal  excitement.  Later 
they  avoid  reckless  throwing;  they  lie  down,  but  do  so  carefully, 
or  they  stand  still, 
probably  i  n  conse- 
quence of  the  devel- 
opment of  periton- 
itis, \v  h  i  e  h  causes 
pain.  Karely  do  the 
animals  behave  quiet- 
ly and  with  care  from 
the  start,  and  do  not 
throw  themselves 
down,  and  in  sucli 
cases  one  might  think 
of  a  stronger  con- 
striction of  intestinal 
and  mesenteric 
nen^es  at  the  phiee 
of  strangulation. 
Sometimes  a  reck- 
less behavior  persists 
until  the  end.  Stretch* 
ing,  lying  do^Ti  on 
one  side,  squatting 
dog  fashion  on  the 
haunches,  kneeling, 
lying  on  the  back  are 
observed  frequently ; 
these  positions  have, 
liowever,  no  particu- 
lar significance.  The 
restlessness  may  be 
ahiiost  al>sohitely  con- 

tiuuous,  so  that  the  initients  are  still  hardly  a  moment,  either  in 
Htandiug  or  in  the  retMunhent  posture^  or  the  resth*8sness  comes 
on  in  short  attacks;  this  drp<*nd8  ujiou  tin*  inten*als  at  which 
the  convulsive  iutestinal  contractions  occur.  Tn  strangulation 
of  the  rectum  or  small  colon,  strong  pressing  down  is  scon  oc- 
casionally. The  e\ju*ession  of  the  face  betrays  distressing  paiu 
the  same  as  in  intestinal  displacements  in  general. 

The  abdominal  circumference  is  rarely  increased,  ami  if  at 
all  only  moderately  so.  Intestinal  sounds  may  be  increased  for 
some  time  in  strangulation  of  the  rectum  or  small  colon;  in 

VoL  2-27 


Fig.  44.   Loop  of  BiniiU  intestine  $itnui^n1ated  hj  a,  lijio- 

iiia:    (rO»U|>r>nm»  ih),  h^  p«^ilit"l<.%  wUifh  forms  a  nn«r, 

(<")*  stran|^ilntr<l   loop  of  inlr^tiiie  wit  it  8vvolU*n  ami 

m lie h  conge* s i I'd  nie sen t e ry.  (d). 


418 


Internal  Strangulalion  M'  Uiu  Intiisline. 


otber  cases  tliey  soon  become  less  frequent  and  are  eventually 
suppresHod, 

DeFeeation  ceases  at  once  or  soon;  in  exeeptional  cases, 
when  the  stran^jrulation  is  not  eoinplete,  tliere  may  be  only  re- 
tarded defecation  in  the  further  course  of  the  disease. 

Rectal  examination  shows  that  the  rectum  is  empty  and 
frequently  the  strangulation  of  some  parts  of  the  intestines, 
its  seat  and  its  ori^dn,  can  he  ascertained.  In  stranfcidation  of 
tlie  rectmn  the  hantl  meets  an  impediment  an<l  it  is  frequently 
impossible  to  pass  even  one  linger.  The  wall  of  the  intestine 
is  folded  in  front  of  the  obstruction  and  is  tender;  if  it  is  pos- 
sible to  press  the  linger  through  the  impediment  this  is  found 
coated  with  a  dirty,  reddish,  fetid  fluid.  In  strangulation  of  any 
otlier  portion  of  the  intestines  one  can  ascertain  that  there  is 

_  somewhere    a    much 

Idoated  intestinal 
portion  which  de- 
creases in  one  place 
to  a  folded  string; 
here  the  tissues  are 
tender  and  surround- 
ed by  a  tense  ring. 
Sometimes  one  finds 
pediculated  tumor- 
like formations,  and 
occasionally  it  is 
even  possible  to  de- 
termine the  direction 
in  w  h  ic  h  t  li  e  con- 
stricting band  or  the 
pediculated  body  has 
l>ecome  wound  around 
the  b  o  w  e  1.  I  f  the 
place  of  strangula- 
tion is  in  the  anterior 
portion  of  the  abdo- 
men, wliich  cannot  be 
reached  by  the  hand^ 
it  is  possible  at  most  to  demonstrate  circumseribed  bloating  and 
tenderness  of  certain  portions  of  the  intestines,  or  the  examina- 
tion may  at  first  be  perfectly  negative  while  later  on  a  gradually 
increasing  bloating  of  moderate  degree  will  be  noticed  of  the 
parts  situated  in  front  of  the  strangidation  towards  the  stomach. 


Fig,  45,    Loop  of  smaU  mtestine    (a.  6),  strangulated 
in  a  €'left  of  the  mespntery  ('■). 


In  Btmn^ulation  of  the  iotestines  hy  the  nephro-splenic  Hi^inent,  one  can  useer- 
thin  that  the  splet^Ti  is  not  in  c^ontat-t  wUh  the  left  alulonihiiil  wall  aH  iisnat,  and  ita 
lia?e  has  been  displaecil  far  downward,  apiiroximately  to  the  middle  of  the  left 
abdominal  wall,  while  the  ligament  has  been  drawn  ont  to  a  eord  M-2n  cm.  long. 
In  the  nni^  which  iw  not  e3o!-t»d  entirely  and  i^  fi>rn»ed  by  the  ne|dirO'Sydenic  ligament, 
the  free  upper  end  of  the  ba.'-e  of  the  spleen,  whirh  is  usnally  horixontab  hy  the  Jeft 
kidney  and  the  left  abdominal  wall,  one  finds  the  left  portion  of  the  colon  suspended 
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on  the  nephro  Hplenie  liijameiit :  tbt^  upper  left  loop  of  the  colon  usually  resta 
directly  upon  the  ligament  and  appear^*  stran^Mlate<l,  wliile  the  lower  left  loop 
i«fluch  IK  imw  direete*!  iipwar<l  ami  to  the  left  is  not  comjtresse*!  or  very  little.  The 
Jjosterior  half  of  the  bloated  left  portion  of  the  colon  riiiia  baekwanl  and  ilown- 
^ikrA  iu  a  enrve,  and  the  npi>er  loop  is  more  or  le^s  piitnatcd  in  front  of  the  lower 
loop.  If  at  the  same  time  the  i>e!vi(>  Jlexure  is  diret'ted  forwani  an<l  somewhat 
lateraUy,  the  bands  of  the  lower  portions  pret^ent  a  spiral  course.  Stran^idatioii  of 
loops  of  Bmall  intestines,  whitdi  the  authors  have  seen  oceaaionally  in  other  forms 
of  eoUc,  waa  never  fonud  in  this  affection- 

According  to   Larseii  the  presence  of   some  tense  loops  of  small   intestines   in 

^he  region  of  the  ri^rht  flank,  directly  at  the  abdominal  wall,  points  to  diaplarement 

of    the  small  intestine  through  the  foramen  of  Winslow;  this  was  also  found  in  a 

<*a>'<*  of  For^HelL     The  authors  have  ha<i  similar  lindin>fs  in  displacement  of  the  small 

ijitestines^  due  to  dilatation  of  the  stouiaek 

111  diaphragmatic  hernia  respiration  is  diflif!nlt  from  the 

st^Tt  on  walking  downhill^  aii<l  in  certain  positions  on  the  side. 

Ox^ex  the  posterior  and  lower  |Kjrtions  of  the  thorax  one  liiids 

*J^"tti  jjanitic  and  oi'ten  nietalhc  sounds,  which  frequently  ehaiiii^e  in 

P^  fc<3Ai.   Soon  there  appear  symptoms  pointin*?  to  aente  phmritis 

r^^x^  <lpruess  on  pressure  upon  tin*  intercostal  spaces,  friction 

^^''^^  x^ds),  or  to  aecnnuilation  of  hlood  in  the  plenral  cavity.    In 

'Y'^X'^^^hragniatic  liernia  of  the  left  side  tlie  heart  may  become  dis- 

I^f^^^z^  <*d  by  prolapsed  loops  of  intestines  and  the  apex  beat  may 

^•i^.^^^  appear. 


of 
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^^  peculiar  type  of  dyspnea  was  seen  in  a  horse  where  a  recent  extensive  rnptnra 
-^e  diaphraf^ni  ijave  rise  to  a  prolapse  of  the  small  intestines  and  the  stomach. 
::^ite  of  marked  and  rapid  excursions  of  the  ribs  a  passive  drawing  in  yf  the 
^i^  ostal  spaces  did  not  oecur,  but,  on  the  contrary,  a  atronj^  inspiratory  drawing 
the  espi^fastrium,  the  fUuiks  and  the  retrion  of  the  loins.  The  cause  of  this 
of  dyspnea  was  found  in  the  lar^e  extent  of  the  rupture  of  the  dlaphra^ui; 
^  ^S£  each  inspiration  a  part  of  the  small  intestine  was  drawn  through  the  «>j>en' 
^^?  the  diaphragm  into  the  thorax  and  the  intraabdominal  pressure  was  diminished 
*  ^Bflequence. 

In  strangulation  of  the  small  intestine  acntt^  dilatation  of 
stomach  (see  paire  298)  is  frcfpiently  seen  later  otu 
The  behavior   of  the  pulse,   sensorium,  temperature   and 
iration  are  simihir  to  wiiat  is  seen  in  grave  forms  of  em- 

^111  and  tbromljosis  (see  page  406);  the  pulse  rises  after  a 
quarters  of  an  hour,  or  at  least  after  a  few  liours,  to  alnive 

^^  per  minute,  and  as  it  grows  faster  it  grows  weaker,  the 
orium  becomes  clouded,  respiration  difficult  and  the  temper- 
e  rises. 

In  stranguhitiou  of  a  very  short  piece  of  intestine,  it  may 
r,  however,  that  acceleration  of  the  pulse  and  clevatioT^  of 

^3eratiire  takes  place  very  sb>wly  ami  docs  not  reach  a  high 

^^•ee.   In  a  horse  wiiere  a  piece  of  small  intestine  *W  cnu  long 

me  strangulateil   by  a   pedicnlatetl   lipoma,  the  pulse  was 

56  after  13  hours  and  the  temi)erature  38.fi%,  yet,  when  a 

roton^y  was  made  2  hours  later,  fetid  fluid  was  found  in  the 

abdominal  cavity  and  necrosis  of  the  intestinal  wall. 

The   clinical    picture   in    cattle    is    also   characterized   by 

"^^ked  sj^nptoms  of  colic.    The  animals  kick  wath  their  hind 

^^  and  push  against  the  abdomen  with  their  liorns;  they  shake 

'^r  heads,  look  around  towards  the  abdomen,  He  down,  soon 
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get  lip  ai^aiii,  trip  n^stlessly  iroui  place  to  plnre  and  sometimes 
step  into  the  crib.  The  gait  is  sometimes  stiff,  heoause  the  right 
hind  t'oot  is  not  i)hieed  siiffi<*i<^iitly  forward*  Tlie  restlessness 
eeases  after  several,  tisiially  after  (J  to  12  lionrs;  it  may,  there- 
fore, hai)i)en  that,  if  the  attack  occurred  in  tlie  evening^  it  is  over 
the  next  morrnng,  and  that  only  the  condition  of  the  1)edding 
straw  shows  tliat  the  animal  has  heeii  restless  during  the  night 
(Waleti).  S}^n|)toms  of  restlessness  are  absent  during  tlie  fur- 
ther conrse,  and  with  the  deterioration  of  the  general  condition 
one  observ^es  only  groaning  and  slight  restlessness  at  longer 
intervals,  due  to  the  peritonitis  wliicli  lias  developed.  Persidr- 
ation  is  frequent  at  the  onset  of  the  disease. 

The  cirenmferenee  of  the  aljdomen  is  at  first  not  changed; 
later  on  moderate  bloating  occurs,  due  to  moderate  dilatation 
of  the  portions  of  intestines  nearer  to  the  stomach,  and  also  on 
account  of  secondary  bloating  in  the  rumen.  The  intestinal 
sounds  are  suppressed  and  ci*ase  entirely  later  on;  snilden  pres- 
sure on  the  right  half  of  the  a!>domen  later  x>roduees  splashing 
sounds  and  pressure  upon  the  al)donunal  wall,  especially  on  the 
right  flank,  often  produces  s\in])toms  of  pain.  After  restless- 
ness  lias  set  in  the  feces  are  voided  for  a  short  time,  for  a  few 
hours  at  the  utmost,  and  afterwards  comijlete  constipation 
supervenes;  perhaps  very  little  fecal  matter  or  some  mucus  may 
bo  expelled  witli  great  etTorts. 

Rectal  exannnation,  which,  according  to  Walch,  is  best 
made  on  tin*  stauiling  animal,  will  always  (Walch)  reveal  tire 
spennatic-duct  tyi>e  of  strangidation  (strangulatio  (hicto-sper- 
niatica),  and  freciuently  also  the  other  types.  The  rectum  is 
found  empty.  In  strangulation  of  the  spernnitic  duct  tvpe,  one 
finds  a  tumor,  the  size  of  a  fist  up  to  the  size  of  a  child's  bead, 
occasionally  as  big  as  an  adult  liurnau  head,  in  the  neighl>or- 
hood  of  the  internal  inguinal  ring,  as  a  rule  on  the  right, 
very  rarely  on  the  left  side.  The  tumor  is  composed  of 
tense  dilated  intestiiuil  loops  and  is  adluM'ent  at  one  point  to 
the  abdominal  wall,  where  one  can  feel  a  tense  cord.  If  the  re- 
tracted spennatic  cord  has  become  wound  around  the  intestines, 
the  tumor  is  more  motile  and  is  nearer  to  the  median  line  or 
in  the  nuddle  of  the  anterior  margin  of  the  pelvis;  in  this  case 
one  can  also  f^el  the  strangulating  cord.  In  strangulations  of 
other  tjT^es  the  findings  in  cattle  are  the  same  as  thej^  are  in 
horses. 

In  spite  of  the  fact  that  the  animal  has  sul»seqnently  quieted 
down,  the  sensorium  becomes  clouded.  There  is  com]>lete  lack 
of  api>etite  and  great  w^eakness,  so  that  the  aninmls  are  no 
longer  able  to  get  op» 

The  pulse  early  becomes  rapid  and  w^eak,  and  it  rises  to 
120  to  130  per  nnnute;  simultaneously  with  this  acceleratiou, 
the  peripheral  portions  of  the  body  Ijecome  cool,  the  visible 
mucosa,  which  is  at  first  reddened,  becomes  pale.  The  respira- 
tion is  accelerated  from  the  start  and  becomes  more  difficult. 
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The  elevation  of  temperature  which  sets  in  later,  announces 
the  development  of  peritonitis  or  of  general  infection. 

Dogs  become  depressed,  they  lie  around  a  good  deal,  some- 
times they  cry  out,  groan,  whine,  constantly  change  their  place, 
sometimes  look  around  towards  the  abdomen,  get  up  suddenly, 
i*oIl,  stretch  their  extremities  stiffly,  or  remain  for  a  long  time 
resting  on  their  abdomen.   They  frequently  exhibit  an  irritable 
temper.    Gagging  or  obstinate  vomiting  are  seen  frequently. 
Constipation  is  complete  from  the  start. 

The  abdominal  circumference  is  at  first  normal,  it  may 

feeoome  larger  in  the  further  course;  the  abdominal  walls  are 

^^nse,  and  strong  pressure  at  certain  points  excites  pain.    In 

P^lp^^ition  of  the  abdomen,  which  must  be  made  under  a  slight 

^^^^*c*osis  if  there  is  great  tension,  one  can  feel  somewhere  in  the 

^.^cic>ininal  cavity,  distended  painful  loops  of  intestines;  some- 

"co^^  tlie  strangulation  can  be  mapped  out  as  a  firm,  stretched 

P^ii'^ifful  mass. 

.,  The  restlessness,  which  is  not  very  great,  decreases  within 

ll^^  ^^^next  hours,  but  the  deterioration  of  the  condition  is  shown 

y^     i  iKncreasing  depression,  weakness,  elevation  of  temperature, 

^..^^"^^ak  and  rapid  pulse,  continued-obstinate  vomiting  and  con- 

l_^^I^^^tion.   As  in  serious  diseases  of  dogs  in  general,  one  may 

^    ^t^is  case  observe  a  lowering  instead  of  an  elevation  of  tem- 

^^^^^ure. 

^^  Hn  hogs  Spathe  described  a  clinical  picture  in  intestinal 

**^^  ^^ngulation  similar  to  that  observed  in  dogs. 

j^  <lourse.     The  disease  is  characterized  in  all  species  of  ani- 

j;^j^^  ^^^  by  a  sudden  onset;  sometimes  it  follows  upon  a  manifest 
tj^^^^^^isposing  cause,  which  is  preceded  in  infrequent  cases  by 
tl^  ^^  ymptoms  of  intestinal  stenosis.    Pain  is  either  intense  from 

<j^,^  "Vrery  onset  or  it  may  increase  gradually,  but  rapidly;  this 
cj^^^^^'Tids  upon  whether  the  strangulation  has  been  produced  sud- 
T>c^^^  ^  ^  or  has  become  complete  only  after  some  time.  Severe  pain 


to  ^^  ^sts  as  long  as  the  incarcerated  intestines  retain  their  power 
1^|.  ^^^^^ntract;  according  to  variability  in  the  degree  of  strangu- 
etxx  J  ^^^^  ^  this  may  last  from  a  few  hours  to  one  day.  Later  on  the 
e:3cX:^^^^^ls  become  apparently  perfectly  quiet  or  only  occasionally 
co^^^^it  some  signs  of  abdominal  pains  which  are  caused  by 
Btt^^^  factions  of  the  intestines  situated  between  the  place  of 
in     ^^  ^^igulation  and  the  stomach,  or  by  peritonitis  which  has  set 

-^^  the  meantime. 

co:^:^         Jf  the  animals  are  left  to  themselves  they  soon  perish  in 

to>^  ^^  ^quence  of  rupture  of  the  intestines,  general  sepsis  or  in- 

fir  ^^^^ation.  Horses  usually,  dogs  frequently,  succumb  during  the 

^-    day  while  cattle  remain  alive  for  two  to  six  days  (Walcli). 

^^-^^        The  possibility  in  the  beginning  of  the  affection  of  a  spon- 

y^    ^^'ous  reduction  of  the  strangulated  portion  of  intestines  must 

^-dmitted  in  exceptional  cases. 
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Diagnosis,  liitenial  strangulation  of  the  intestine  can  be 
diagnosticated  with  certainty  only  if  rectal  examination  or  ]3al- 
jiation  of  the  abdomen  furnish  a  positive  result;  all  other  symp- 
toms can  at  best  furnish  a  more  or  less  well  founded  suspicion, 
if  tliere  is  good  ground  for  a  strong  suspicion  an  exploratory 
laparotom}'  should  Ik*  nuidc  in  cattle  and  in  dogs,  occasioiuilly 
also  in  other  animals;  this  enables  us  to  determine,  by  the  aid 
of  the  hand  wliicli  is  introduced  through  the  laparotomy  incis- 
ion, tlie  seat  and  origin  of  an  existing  strangulation.  In  steers 
less  than  I*  to  10  months  old,  where  a  rectal  examination  cannot 
be  made,  an  exploratory  laparotomy  should  be  made  in  all  cases 
wdien  sudden  symptoms  of  eolic  have  come  on  with  constipation, 
and  where  trcatnn^nt  during  a  period  of  twelve  hours  has  not 
Ijrouglit  about  any  improvoment  (lIolTmann).  If  there  are 
symptoms  pointing  to  obstruction  of  the  intestines  and  one 
hears  over  the  posterior,  lower  parts  of  one  side  of  ttie  thorax 
tympanitic  or  jKissibly  metallic  percussion  sounds  which  are 
varialile  in  pitcli  an<l  intensity,  if  quite  int(*iise  intestinal  sounds 
are  audible  in  this  region,  and  if  syniptoms  of  beginning  |>leu- 
ritis  or  hemothorax  appear  soon,  then  a  diagnosis  of  incar- 
cerated diaphro.gmatic  Iiernia  appears  safe,  especially  after  an 
exploratoiy  i>unetnre  of  the  thorax  has  furnished  hemorrhagic 
intestinal  contents.  Aside  from  strangulation,  circumscribed 
intestinal  nieteorism  is  encountered  also  in  torsion  of 
the  intestine,  in  the  grave  form  of  thrombosis,  in  acute 
dilatation  of  the  stomacli,  hence  this  can  only  be  utilized 
as  a  suggestive  sjTnptoni  in  connection  with  other  symp- 
toms, and  with  certain  circumstantial  evidence  in  those  eases 
wdiere  the  exact  site  of  the  incarceration  cannot  be  felt  or  other- 
wise ascertained  directly.  However,  if  dealing  with  a  strong 
nieteorism  localized  to  a  few  loops  of  intestines,  one  is  sehlom 
in  error  in  thinking  of  intestinal  strangulation,  torsion  or  vol- 
vulus. The  clear,  yellowish  or  slightly  reddish  serous  fluid, 
which  is  at  first  obtained  by  exploratory  puncture  of  the  ab- 
dominal cavity,  is  found  in  internal  strangulation,  torsion,  in- 
vagination, and  in  the  graver  forms  of  thrombosis  of  the  mesen- 
teric arteries. 

The  ditTerential  diagnosis  has  to  consider  in  particular 
acute  dilatation  of  tlie  stonuich,  the  grave  forms  of  tlirombosis, 
torsion,  volvulus  and  invagination  of  the  intestine,  incarcerated 
genuine  hernia,  internal  obstruction  of  the  bow^el  and  in  cattle 
also  ol>struction  of  the  urethra  by  calculi. 

Acute  ijrimary  dilatation  of  the  stomach  of  the  horse  can 
be  excluded  with  certainty,  in  the  majority  of  cases,  by  anam- 
nestic data,  such  as  early  difficulty  in  respiration,  absence  of 
early  and  marked  disturbances  of  defecation  and  rapid  improve- 
ment, and  definite  recovery  after  the  proper  use  of  the  stomach 
tube.  Torsion,  volvulus  and  invagination  can  only  be  differenti- 
ated from  internal  strangulation  by  the  findings  on  rectal  exami- 
nation.   It  is  not  of  very  great  importance  if  it  is  impossible 
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to  differentiate  the  various  forms  of  intestinal  displacement, 
since  the  treatment  is  the  same  in  all  three  forms.  Incarcerated 
external  hernia  may  be  recognized  on  the  basis  of  the  symptoms 
of  closure  of  the  intestines  in  connection  with  the  local  signs ; 
hence  an  examination  of  the  inguinal  ring  and  of  the  scrotum 
should  always  be  made  whenever  there  are  colicky  pains,  par- 
ticularly in  stallions.  Changes  of  position  and  internal  strangu- 
lation may  be  confounded  with  those  type^  of  intestinal  ol)tu- 
ration  (impaction)  which  cause  almost  continual  pain  and  ten- 
derness upon  pressure  in  well  defined  places  of  the  abdominal 
cavity  (see  page  382).  Similar  symptoms  have  occasionally 
been  observed  in  cattle  in  obturation  of  the  bowel  by  blood 
coagula.  Aside  from  the  result  of  rectal  exploration,  the  con- 
tinuous absence  of  general  symptoms  and  anamnestic  points 
frequently  furnish  sufficient  diagnostic  data.  Obstruction  of 
the  urethra  by  calculi  in  male  cattle  is  distinguished  from  in- 
testinal strangulation  by  the  following  features:  Urination 
ceases  in  obstruction  of  the  urethra,  but  not  th^  defecation 
which  goes  on  undisturbed,  the  patients  exhibit  peculiar  pulsat- 
ing motions  of  the  urethra  in  the  region  of  the  intestines,  rectal 
exploration  in  the  inguinal  regions  is  negative  and  one  can  only 
feel  the  urinary  bladder  in  the  shape  of  a  flat  cylindrical,  thick 
tumor,  lying  exactly  in  the  median  line. 

Prognosis.  The  prognosis  is  unfavorable  if  rectal  or  oper- 
ative correction  of  the  intestinal  strangulation  can,  for  some 
reason  or  other,  not  be  accomplished,  because  spontaneous  re- 
covery occurs  only  very  exceptionally  if  at  all,  and  medicinal 
treatment  has  no  influence  w^hatever  upon  the  affection.  Tlie 
operative  procedure  is  detennined  preferably  by  the  species  of 
the  patient,  also  by  the  duration  of  tlie  train  of  sjnnptoms,  the 
general  condition  of  the  animal,  the  condition  of  the  constrict- 
ing body,  and  by  the  question  whether  reposition  can  be  ac- 
complished per  rectum  or  only  by  a  laparotomy.  The  prognosis 
is  most  favorable  in  cattle,  even  in  such  cases  where  a  laparot- 
omy is  necessary.  (Hoffmann  observed  losses  only  in  5%  out 
of  185  cases.) 

Dogs  likewise  stand  the  operation  of  laparotomy  well.  The 
presence  of  a  secondary  peritonitis  or  of  grave  disturbances  of 
the  general  condition  very  much  diminish  the  chances  of  oper- 
ative procedure,  and  these  are  abolished  completely  if  symp- 
toms of  collapse  (unconsciousness,  pale  mucosae,  subnormal 
temperature,  unrecognizable  pulse,  paralytic  weakness)  and 
high  fever  in  horses  are  already  present.  Exploratory  puncture 
may  furnish  certain  data  of  prognostic  value ;  if  a  putrid  smell- 
ing fluid  is  obtained  from  the  abdominal  cavity  there  is  no  more 
hope  of  saving  the  animal. 

Treatment.  The  nature  and  tlio  manner  of  the  origin  of 
the  affection  determine  the  fact  that  only  operative  procedure 
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can  aceoniplisli  something;  the  object  of  the  operation  is  to 
relieve  the  straiii^ulated  intestine;  tins  may  be  aeeoinplisheel 
from  the  reetuin  in  some  eases^  in  horses  as  well  as  in  cattle- 
However,  a  laparotomy  cannot  be  avoided  in  the  majority  of 
cases  in  the  liorse  and  frequently  also  in  cattle,  and  this  oper- 
ation is  tlie  oidy  oni"  jiossiltlc  in  smaller  aninmis. 

One  cannot  h\y  down  a  nniform  hxw  for  the  reibietion  per 
reetmn,  since  local  conditions  ^'ary  not  oidy  as  to  dilT(MHMit,  Imt 
even  as  to  the  same  types  of  intestinal  internal  strangulation. 
However,  the  more  frequently  rectal  exploration  is  practiced 
in  the  examination  of  patients,  tiie  more  frequently  ar'?  found 
cases  in  which  it  is  possible  to  liljoratc  from  the  rectum  loopn 
of  intestines  that  are  strangulated  by  bands  or  pediculated  tn- 
inor,  either  by  untwisting  a  band  or  by  tearing  it  or  the  slender 
pedicle  of  the  tumor.  Perl  sncceeded  in  tearing  with  Ids  spread 
fingers  the  pedic^le  of  a  lipoma,  the  pedicle  liaving  strangulated 
the  rectnni  (tlH*  authors  attemi»ted  the  same  procedure  in  two 
cases  of  strangulation  by  pediculated  lipomata,  but  they  were 
not  successful). 


Rtrangiilatioii  of  the  intestinef^  hv  \he  nrphro'splpnio  !i|:^arin?iit  may  be  over* 
come  iu  horses  in  Hit*  following  nianiipr:  The  ri^ht  hund  In  introrlui****!  into  the 
reettiiii  of  thp  KtamliJi^j;  aiiiiiiaJ^  and  it  iB  thpn  ini^he^l  In'tweeii  the  stret^^hetl  Ti*^phro* 
Bpleiiic*  liy^aiiioiit  arnl  the  rofuj^resseJ  bowel;  the  latter  is  then  graspod  to  the  ri^jht 
and  hplow  ami  is  jmshed  towaniR  the  left,  bein^  at  the  winie  time  ]>reHSp<l  ilown 
with  the  t'humb.  While  e^cemitinfj:  this  rotatinj^  mot  inn  towards  the  left,  the  Viaek 
of  the  hand  attemptH  to  diK|>la<'e  the  base  of  the  S|>!een  towards  the  me^lian  tine  of 
the  alnloniiiml  i^avitj.  The  intestines  ean  usually  be  released  within  fifteen  or 
thirty  minkites,  oerasionally  within  u  few  niinntes.  In  four  of  the  antliors'  tive  ease?, 
they  sn*M'eeded  witliont  tronble,  hot  in  one  ease  a  laparotomy  tii^-amc  neeessary  Fnrs- 
Fell  has  relieved  taseH  of  this  type  by  thin  method;  he  placed  the  patients  on  the  baek. 

To  sfiennatie  dnet  strangulation  of  oxen  one  may,  if  the  eondrtion  ha^  not 
lasted  lon^,  attempt  to  press  the  intej^tines  which  are  not  yet  Woateil  through  the 
ptrangidatinp  rin^-.  x^s  a  rule,  however,  the  animals  are  only  seen  after  they  have  been 
»i<'k  some  time*  then  the  spermatic  cord  ninst  he  s-efmrate^l  or  torn  loose.  After 
the  posterior  portion  of  the  abdomen  of  the  patient  has  been  elevated ^  the  well- 
greased  arm  is  introdiiee*!  into  the  reetnns  up  to  the  elbow,  then  one  attempts  either 
to  separate  the  ilm*t  or  to  tear  it  loose.  The  operative  [irofrdnre  is  variously  de 
scribed  l>y  difl'erent  authors.  Waleh  jarraspg  the  eord  between  thiindt  and  index 
finger,  then  closes  the  hand  and  tnrns  it  downward  and  to  the  right,  and  also  drawa 
it  backwards  and  to  the  left. 

Scrvatins  jrrasps  the  eord  from  above,  from  ri^rht  to  left  find  winds  it  once 
around  the  index  linj^^er  in  a  spiral;  be  then  closes  this  finpjer  and  presses  it  a^inst 
the  thumb.  Then  he  pulls  towards  the  abdomen  and  tears  the  eord  away  from  its 
attachment.  Tn  animals  more  than  two  years  old,  when  the  attachment  of  the 
spermatic  eord  fs  mtich  firmer,  he  attempts  to  iivB^f^p  it  with  the  whole  hand»^  hrinffs 
it  to  the  back  of  the  hand,  winds  it  around  the  wrist  and  now  tries  to  tear  it  loos^ 
with  one  istrong  pull;  if  possible  an  assistant  pulls  at  the  same  time  on  the  scrotum. 

FoflTmann  draws  the  eord  with  the  tip  of  the  finders  or  with  the  whole  fi^ 
from  in  front  upwards  and  then  from  within  baekwards  into  the  middle  of  the 
pelvis;  the  con?  is  usually  torn  durinff  this  maniptdation.  If,  however,  a  tear  does 
not  oecnr,  he  winds  the  elastie  cord  from  one  to  three  times  aroimd  hie  hand  and 
changes  the  direi^'tion  of  the  traetion  backwards,  upwards  and  to  the  left. 

The  described  procedures  usually  succeed  in  relievinjr  internal  strangnlation 
in  oxen.      fF'robst  sncceeded  in  twenty-seven  case  out  of  twenty  nine.) 

Huch  procedures  as  driving-  uphill,  elevatinj^  by  pntlinj^  hij^h  the  hiijfl  portion 
of  the  animal,  rollinir  on  the  liark,  are  absolutely  unprcmHsini:  iir  internal  sperTnatie 
duct  stran>julation.  The  proprietors  of  animals  must  be  tanjurht  to  avoid  methods  of 
cmstrating  male  calves  whieh  are  liable  to  brinp  about  this  affectiou. 
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In  smaller  animals  or  in  calves  less  than  9  to  10  months 
old,  laparotomy  becomes  necessary  if  the  animals  are  to  be 
saved.    This  operation  likewise  is  usually  necessary  in  horses, 
and  also  in  cattle  in  all  other  forms  of  strangulation  except  sper- 
matic-duct strangulation ;  in  oxen  older  than  one  year,  the  latter 
farely  necessitates  laparotomy.  It  is  obvious  that  one  must  not 
^ait  with  laparotomy  until  necrosis  of  the  intestinal  wall  or  a 
diffuse  peritonitis  have  developed.    The  abdominal  incision  is 
to  be  made  as  near  as  possible  to  the  location  of  the  strangu- 
iation ;  the  strangulating  band  must  be  severed,  but  clefts  should 
be  enlarged  by  a  bloodless  method,  that  is,  by  stretching  or 
tearing.   In  this  manner  recovery  has  frequently  been  brought 
^bout  in  internal  hernia  of  cattle  and  occasionally,  also  in  otiier 
types  of  strangulation  of  this  species  (Kriinzle,  Schiel). 

X^168z  &  Marek  ami  also  Teltach  have  perfornie<l  laparotomy  in  the  horse,  each 
*^  ,  one  case  of  intestinal  strangulation ;  the  band  was  severed  with  the  aid  of  a 
P*ir  of  scissors  introduced  into  the  ab<lomiiial  cavity.  Kogerson,  however,  did  not 
^^'^oe^ded  in  relieving  a  strangulation  caused  by  a  tumor.  Forsscll  msnie  an  intor- 
?•***! ST  report  of  the  details  of  three  cases  of  laparotomy  performed  in  horses  for 
~.^  X"clief  of  strangulation  of  the  intestines  through  the  foramen  of  Winslow.  One 
®*  i^^  cases  terminated  in  recovery,  two  of  the  horses  died,  one  of  them  from  hem- 
^*'»'l^«i.ge  due  to  injury  of  the  portal  vein. 

Laparotomy  is,  however,  not  always  indicated,  even  in  cases 
^^c^re  a  reliable  diagnosis  has  been  made;  the  very  nature  of  the 
^'^^ction  in  some  types  excludes  the  possibility  of  removing  the 
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Laxatives  can  only  do  harm  in  strangulation,  they  must, 
^ before,  be  avoided.    Narcotics  are  indicated  for  easing  the 
'^^^'t'l,  vasotonics  to  increase  blood  pressure. 

— ^j^  Literature.  Albrecht,  W.  f.  Tk.,  190.'^.  605.— Burner,  Z.  f.  Tm.,  1S99,  ITT,  33.3. 
7  '^J^'nnigal,  Rec.y  1892,  337.— Bru,  ibid.— Detrove,  Rev.  gt'n.,  1904,  V.  ()()4.— Forssell, 
l4rfc^*  Tm.,  1908,  XI  r,  1.— Frohner  Monh.,  190.5,  XVI,  508.— Gutbrod,  W.  f.  Tk., 
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pi  Incarcerated  genuine  hernias  produce  the   same  general   clinical 

1X-|^  ^  "^re  as  internal  strangulations  of  the  intestine ;  their  treatment  rests 
^^^  the  same  principles. 

^^5.    Volvulus  and  Torsion  of  the  Intestine.      Volvulus  et 

torsio  intestini. 

^1  Volvulns  and  torsion  of  the  intestine  is  a  rapid  closure  of 

^^  bowel  lumen,  caused  by  a  turn  of  the  intestine  around  its 
^^""^  axis  or  by  strangulation  caused  by  other  loops;  siimil- 
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taneoiisly  with  it  stagiiatioii  uf  tlit.^  bluud  occurs  in  the  affected 
portion. 

On  the  basis  of  this  definition  postmortem  toraion,  which  is  com- 
paratively freiiuent,  must  he  separated  from  vol  vn  I  us  iiud  torsion ;  and 
also  displaeemeints  of  the  intestine  wliieh  are  not  really  pathologic  in 
eliaracter  ami  oeeur  (juite  eommoiily  when  certain  portions  of  the  intes- 
tine are  distended  with  mas^ses  of  gas  or  feces,  which  ai'e,  however,  not 
aeeoiijpanied  fiy  an  eneroaehment  njion  the  intestinal  lumen,  nor  by  a 
stagnation  of  blood  in  the  intestinal  wall. 

Occurrence.  Volvulus  and  torsion  of  the  intestine  occur 
with  rare  exception  only  in  horses.  About  li-5,5%  of  the  eolies 
of  the  stoniaeh  and  intestines  are  due  to  tiiis  cause.  Oppenlieim, 
Keiehert,  v.  0\v,  Guittard  and  Joehnk  have  each  seen  one  case 
in  cattle;  Ries  two  cases;  Hess  saw^  torsion  of  the  cecum  in  a 
calf  four  days  old.  Glage  saw  a  few  cases  of  torsion  of  the 
eeeuni  in  ho,^s.  Licnaux  and  Probst  each  saw  a  ease  of  volvulus 
in  a  dog;  Johne  a  case  in  an  elephant. 

YolvuhiH  ftnd  torsion  in  horses  are  not  s^en  ever>'where  equally  often.  This 
dependR  upon  a  rliffpreiice  of  Btiseeptibilitj  in  various  i>ree<ls  and  on  tlifferencea  in 
the  attemiant'e  an^l  in  tb^  use  of  liorses  in  tiilfen^nt  eonirtrif's.  Torsion  of  the  t'ecuni 
ia  most  frequent  in  eountnes  and  states  where  the  heaviest  horses  are  kept  (the 
affeetiori  is  more  frequent  in  South  Germany  than  in  North  {lerniany).  An  increase 
of  the  nnniber  of  eases  of  torsion  of  tht*  I'ecinn  ha8  been  notieerl  more  re^-ently  an*! 
i»  probably  due  to  the  fact  that  more  attention  has  recently  l>een  directed  towards 
torsion  of  tlie  fernru,  which  i;^  not  always  easy  to  detect  even  anatomically. 

The  disease  ia  &een  c^oniparatively  frequently  in  army  hordes.  Between  1892- 
1908  the  hort-es  of  the  Prnsi*ian  army  furnished  71,532  eases  of  colic,  among  which 
were  2,K93  caFes  {4Vf)  of  volvniiis  and  torsion;  1,585  ca.se«  ( 1.9o<  >  )  of  volvulus 
with  rare  eiamples  of  torsion  of  the  small  intestines,  or  of  vohnlns  or  torsion  of  the 
small  colon;  1,532  ca^es  {2.l4';f )  of  torsion  of  the  colon;  ninety-two  cases  (0,12%) 
of  torsion  of  the  cecum.  Tn  8,4 2r»  eases  of  death  from  colic  this  form  of  intestinal 
dlHplacement  was  represented  in  34.5r?^ ;  amoni:  theFe  volvulus  and  torsion  of  the 
small  intestines  in  16J9'f ,  torsion  of  the  colon  in  IS.S*;?^ » 

In  the  Berlin  Clinic  there  were  «,fiSn  i-asps  of  colic  (1R97-I907)t  and  437  of 
these  (G'/r)  were  due  to  volvulus  or  torsion;  volvulus  or  torsion  of  the  small  intes- 
tines or  of  the  small  eolon  oci^urred  1^3  tiuie«  (2J9J  )  ;  torsion  of  the  large  colon 
242  times  (2.8*y/)  (in  four  cai^es  of  the  eolon  it'  flexure);  ami  there  was  one  ease 
of  torsion  of  the  cecum.  In  1,40S  fata!  cases,  diisplacenient  of  the  small  intestine 
and  small  eolon  was  represented  with  13 "^y  ,  and  displacement  of  the  colon  with  }7A*%^ 

During  the  years  18S111S94  aud  1R%  1908,  3,336  caf^es  of  colic  were  seen  at 
the  Dresden  Clinic';  anmni^  the.'-e  were  1S3  <'<uHeR  (^.^*7()  of  volvulus  and  torsion; 
sixty-live  ea^es  {\.93*^/t)  were  volvulus  of  the  small  intestim^s;  117  cases  (3.5*%) 
tormon  of  the  colon  and  one  case  (0.039/ )  torsion  of  the  cecum;  36,6%  of  the 
deaths  from  colic  were  due  to  this  form  of  intestinal  displacement  and  among  th«9« 
23.49'r  to  torsion  of  the  colon  and  139?^  to  volvulus  of  the  small  intestine. 

From  1900-1909,  5,487  case?^  of  colic  were  seen  in  the  Budapest  clinic;  amonif 
them  IDI  eases  (l.S*;^)  of  volvtilus  and  torsion,  viz.,  fiftyfour  cases  f0.9S'^;)  of 
volvuluB  or  torsion  of  the  small  intestine;  forty  four  cases  (0.03*^^)  of  torsion  of 
the  cecum,  and  one  case  (O.OI^r  )  of  torsion  of  the  small  colon;  of  the  fatal  cases 
13.99J   were  due  to  volvulus  or  torsion  of  the  intestines. 

Etiology.  \^olvnIus  and  torsion  of  the  intestines  are  with- 
out (loiiht  hrotiofht  al>out  in  a  majority  of  eases  by  nieohanieal 
eaiises.  Exi>eriniental  proof  of  this  statement  lias  heen  fur- 
nisiied  liy  ohservatioiis  that  animals  aeqnirecl  this  intestinal  dis- 
placement immediately  after  certain  mechanical  injuries,  and 
died  from  it  (Mayer,  Gln^^^e,  Lienanx),  or  that  intestinal  torsion 
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occurred  secondarily,  in  consequence  of  rolling  in  the  course 
of  other  painful  intestinal  affections  or  displacements  (strangu- 
lation, invagination),  (Rulf,  Johnk,  authors'  observation).  The 
importance  of  mechanical  factors  as  a  causative  agent  is  also 
proven  by  postmortem  displacements  which  are  seen  particu- 
larly often  if  cadavers  of  horses  have  been  transported  before 
postmortem  rigor  had  set  in.  Aside  from  rolling,  abnormally 
intense  peristalsis  rarely  plays  a  role  in  the  production  of  dis- 
placements, and  if  at  all,  it  does  so  preferably  in  displacements 
of  the  small  intestine  or  small  colon. 

Torsion  of  the  left  portion  of  the  colon  (torsio  coli)  in 
horses  may  be  brought  about  in  a  double  manner.  When  the 
tolerably  long  left  portions  of  the  colon  are  well  filled  and  the 
horse  turns  rapidly  from  one  side  to  the  other,  it  may  occur 
that  the  left  portions  are  not  able  to  follow  rapidly  the  quickly 
moving  right  portions.  If  now  the  horse,  when  lying  on  one 
side,  turns  to  the  other  (Jelkmann),  or  rolls,  no  matter  for  what 
reason  (colicky  pains),  or  if  it  is  thrown  and  turned  (Mayer), 
then  displacement  may  take  place  in  the  manner  indicated.  In 
such  cases  the  left  portions  represent  the  fulcrum,  around  which 
the  right  portions  turn,  which  are  fastened  to  the  upper  al)- 
dominal  wall. 

In  the  majority  of  cases  the  divisions  of  the  colon  show 
an  opposite  behavior  when  torsion  occurs.  The  right  or  the 
transverse  divisions  form  the  fulcrum,  around  which  the  re- 
maining free  divisions  turn  around  their  axis,  either  towards 
one  side  or  the  other.  In  reckless  lying  down  or  throwing  down, 
in  rolling,  in  rapid  gait,  or  in  jumping,  that  is,  in  all  forms  of 
motion  where  the  abdomen  makes  an  extensive  turning  or  later- 
al movements,  it  may  likewise  occur  that  the  free  and  quite 
heavy  left  divisions  of  the  colon  may  make  swinging  or  turning 
motions  along  the  abdominal  wall,  either  to  the  right  or  to  the 
left,  particularly  if  they  are  not  well  supported  by  other  intes- 
tines. The  upper  division  may  sink  down,  especially  in  its  ter- 
minal portion  which  is  more  or  less  filled  with  voluminous  and 
firm  contents,  and  pull  the  other  divisions  with  it,  either  along 
the  abdominal  wall  or  along  the  median  line  of  the  inferior 
division.  The  originally  not  twisted  portion  will  probably  not 
sink  into  the  torsion  in  addition  to  the  other  divisions,  because 
the  contractions  of  the  two  divisions  occur  in  opposite  direc- 
tions, and  so  paralyze  or  neutralize  each  other. 

Intense  and  convulsive  peristaltic  contractions  (dysperistalsis),  which  play 
an  important  rfile,  according  to  the  belief  of  Forssell,  cannot,  directly,  bring  about 
torsion  of  the  colon,  in  the  opinion  of  the  authors,  because  the  connected  portions 
of  the  colon  must  remain  together  even  if  the  contractions  are  irregular.  It  could 
not  be  well  explained  how  the  contracting  division  could  get  beneath  another,  quies- 
cent division  or  how  the  several  positions  of  the  colon  could  he  displaced  among 
each  other  in  conpequence  of  abnormally  strong  contractions.  Convulsive  contrac- 
tions play  a  predisposing  role  in  that  they  excite  colicky  pains  and  cause  the  ani- 
mals to  throw  themselves  or  roll,  and  these  movements  then  may  cause  torsion.  In 
this  respect  disturbance  of  circulation  caused  by  thrombosis  of  the  mesenteric  arte- 
ries, acts  like  other  colicky  affections  with  violent  pain. 
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Predisposing  eaiisos  always  play  an  iiiiportniil  part  in  (M)ii- 
iieetion  with  the  iiinnodiat*^  oxritin.Lr  eanses,  A.s  sndi  may  l)i* 
mentioned  heavy  lilting  of  the  left  divisions^  especially  of  the 
pelvic  tiexnre,  with  fecal  masses,  dry  masses  of  feces,  sand  or 
calcnli,  while  tlie  transverse  divisions  are  fitl(*d  less  completely; 
also  the  stronger  filling  of  the  rigid  upper  division  and,  accord- 
ing to  Porssell,  a  stronger  tilling  of  tlie  left  lower  division,  the 
presence  of  a  tnnior  in  the  wall  of  the  intestines;  a  nnnor  de- 
gree of  tilling  of  the  other  portions  of  the  howel;  also  probalily, 
the  variahle  condition  ot"  the  stomach  as  fo  a  greater  or  a  lesser 
degree  of  tilling  and  a  relaxation  of  the  al>donunal  wall  Forssell 
also  called  attention  to  it  that  a  pretUsposing  cause  is  furnished 
in  sonu^  horses  hy  the  comparatively  large  mesentery  between 
the  divisions  at  the  pelvic  flexnre. 

If  the  flivisiDTis  of  the  poIoti  are  filled  unifomily  with  firm  fceen  or  if  thor  are 
bloated  unifomdy,  torsion  cannot  occur.  In  such  cases  the  internal  abdominal 
pressure  i^  much  increased  and  the  frre  movt^ni exits  of  the  intestines  are  inhibited 
proportioiiatel.v;  uniformly  diptributed  vohindaoiis  contents  of  the  l>ovveI  or  a  great 
tension  of  the  wail  do  not  permit  a  decrease  of  the  intestinal  lumen  or  a  compres- 
sion of  the  vessels,  and  these  factors  are  nei^es^sary  for  the  production  of  torsion* 
la  capes  where  obBervers  Ijave  believed  torsion  to  have  occurred  in  (onser|iience  of 
Idoating,  they  were  evidently  mistaken;  torsion  occurred  first  and  bloating  later  oo 
as  a  conBeqnence, 

Torsion  of  the  cecum  aronml  its  long  axis  in  very  rare,  ami 

it  is  probably  also  caused  by  tlie  mechanical  inflnences  pointed 
out  above.  The  sbortness  of  the  cecum  when  compared  with  tlie 
colon  and  the  position  of  the  former,  fully  explain  why  displaec- 
!nents  of  the  cecum  should  be  so  rare. 


Volvulus  or  torsion  of  the  small  mtestine  or  of  tlie  small 
colon  have  a  nuich  more  complicated  mechanijsm.  Torsion  may 
l)e  brought  about  i>y  a  loop  of  intt^stine  with  its  mesentery  be- 
coming twisted  around  auotlier  loop,  the  latter  with  its  mesen- 
tery forming  the  axis  (volvulus,  formation  of  a  nod,  volvulus 
nodosns)j  or  l^y  a  longer  looji  turning  around  its  own  mesentery 
(axial  torsion,  volvulus  mesenterialis).  In  some  cases  the  whole 
small  intestine  of  the  horse,  or  the  whole  colon  in  the  hog  may 
In?  twisted  around  tlie  larger  omentmn  with  its  mesentery,  par- 
ticularly if  the  body  perfonns  very  abrupt  motions,  if  the  ani- 
mal throws  itself  around  or  is  rolled,  as  occurs  fre(|uently  in 
the  unloading  of  hogs  and  calves.  The  prodnction  of  torsion 
is  favored  if  the  intestines  contain  an  abundance  of  liijuid  or 
dry  feces  or  sand  (filage),  or  if  they  are  tlie  seat  of  a  tumor. 
However,  total  or  even  partial  torsion  of  the  mesentery  is  quite 
rare. 

Especially  in  horses  one  observes  more  frequently  entan- 
gling or  volvulus  of  tlie  small  intestines  alone;  loops  of  small 
intestines  are  very  rarely  twisted  around  the  colon  or  cctnim  or 
around  tlie  small  colon,  while  loops  of  the  small  colon  rarely  be- 
come twisted  themselves.   Tn  many  of  these  cases,  reckless,  ex* 
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tensive  motions,  tliro\\ing  down,  rolling,  jumping,  etc.,  cause 
loops  of  intestine  to  become  twisted  around  others. 

One  may  also  consider  another  mode  of  production.  Es- 
pecially in  the  horse,  loops  of  small  intestine  often  cross  each 
other  in  several  places  under  perfectly  normal  conditions ;  this 
arrangement  becomes  more  marked  in  increased  peristalsis,  and 
loops  of  intestine  with  a  longer  mesentery  can  then  move  to 
distant  places  in  the  abdominal  cavity  and  below  the  heavy 
loops  of  the  large  intestine.  If  the  small  intestine  or  the  small 
colon  have  changed  their  position  in  this  direction,  it  may  easily 
happen  that  the  mesenteric  veins  of  the  particular  loop  become 
compressed  to  such  an  extent,  that  a  certain  degree  of  con- 
gestion and  swelling  of  the  intestinal  wall  occurs.  More  active 
movements  of  the  intestines  may  now  include  further  loops  into 
the  displacement,  particularly  if  neighboring  loops  cannot  get 
out  of  the  way  in  consequence  of  tense  filling;  this  will  increase 
the  pressure  upon  the  displaced  loops  and  with  it  the  venous  con- 
gestion (Wilms). 

Predisposing  causes  also  play  a  role  in  the  production  of 
this  form  of  volvulus  or  torsion,  and  as  such  must  be  men- 
tioned :  Greater  filling  or  greater  weight  of  individual  loops  of 
intestine  (impaction  of  feces,  circumscribed  meteorism,  tumor, 
calculi,  parasites),  relaxed  alDdominal  walls,  and  adhesions  be- 
tween individual  parts  of  intestines. 

Kinking  of  the  intestines  (turn  around  the  transverse  di- 
ameter) IS  rare.  It  occurs  most  frequently  after  loops  of  intes- 
tine have  become  adherent  to  neighboring  organs  or  to  the 
abdominal  wall.  However,  the  small  intestine  or  the  small  colon 
will  dimply  be  narrowed  ^Wthout  the  production  of  disturbances 
of  circulation  and  its  sequelae;  but  the  stenosis  may  finally  lead 
to  complete  closure  as  in  a  case  of  Averous  in  a  goat.  Kinking 
of  the  left  divisions  of  the  colon  (flexio  coli)  or  to  the  cecum 
(flexio  coDci)  occurs  occasionally  in  the  horse  without  prelimi- 
nary adhesions;  it  is  then  undoubtedly  due  to  the  enumerated 
mechanical  factors.  It  is  accompanied  by  rapid  development  of 
congestion,  because  the  vessels  of  these  parts  of  the  intestine 
are  included  in  the  kinking.  Kinking  of  the  apex  of  the  cecum, 
with  anemia  and  necrosis  of  this  part  (Johne)  has  been  ob- 
serv'ed  a  number  of  times. 

One  of  the  cases  of  the  authors  sujrgests  the  occurrence  of  partial  kinkinj;  in 
the  large  colon.  The  case  wa.s  that  of  a  horse  that  succumbed  after  having  suf- 
fered for  five  hours  almost  continually  from  colic.  Postmortem  examination  showed 
kinking  of  the  median  wall  with  its  vascular  mesocolon,  deep  into  the  lumen  of  the 
bowel.  The  kink  was  found  in  the  region  where  the  transverse  divisions  go  over 
into  the  right  divisions.  The  left  and  the  transverse  divisions  showed  a  high  degree 
of  venous  congestion  to  the  point  of  kinking;  nothing  abnormal,  particularly  no 
thrombi  or  emboli  wore  found  in  the  arteries  of  the  colon,  the  anterior  mesenteric, 
or  the  ileo-co?colic  artery.  The  origin  of  this  kind  of  displacement  may  be  ex- 
plained by  assuming  that  moderate  bloating  occurred  from  some  cause  or  other  and 
that  the  median  wall  of  the  dilating  division  of  the  colon  were  pressed  inward  by 
some  unknown  mechanism. 
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Predispositioii :  Tlie  great  length  of  the  nioseutery  of  the 
small  intestine  in  the  horse,  the  fact  that  most  of  tlie  colon  lies 
free  in  tlie  ohdoininal  cavity  of  thin  species  of  animals,  the  fur- 
tlier  factor  that  liarses  are  nsed  for  work  of  various  kinds  ex- 
plain  the  frequency  of  volvulus  and  torsion  in  eqnines  compared 
with  its  rarity  in  other  animals.  Relaxation  of  the  abdominal 
walls  and  more  voluminous  feed  are  tlie  reasons  why  torsion  of 
the  large  intestine  is  more  common  in  heavy  horses  than  in 
lighter  l>ree<ls  under  similar  conditions. 

Pathogenesis »  The  facts  as  to  patrioe:enesis  are  on  the 
wliole  similar  to  those  which  prevail  in  internal  strangulation 
(see  page  415).  The  main  difference  lietween  internal  strangu- 
lation on  the  one  hand  and  vohadus  and  torsion  on  the  other, 
lies  in  the  fact  that  the  intestine  is  not  strangidated  by  another 
firm  tissue  in  the  latter  comlitionj  Imt  by  other  loops  of 
intestine. 


Anatomical  Changes.    In  torsion  of  divisions  of  the  colonp 

one  finds  the  divisions  distal  from  the  twisted  place  distended, 
dark  purplish  to  blackish  red,  sometimes  spotted  with  hemor- 
rhages; tlie  mesentery  of  the  two  sn])erimposed  divisions  infil- 
trated with  bkH»d,  often  gelatinous,  the  veins  in  the  intestinal 
wall  strongly  filled.  The  latter  appears  more  or  less  thickened, 
it  is  easily  torn  and  is  infiltrated  with  a  reddish,  serous  fluid; 
the  mucosa  is  blackish  red,  tlirown  into  fohls,  pendulous,  here 
aiul  there  necrotic.  The  bowel  contains  an  abundance  of  hemor- 
rhagic fluid  or  pasty  feces.  The  congestion  is  either  sharply 
defined  towards  the  place  of  constriction  or  an  anemic  strip  may 
completely  encircle  the  wdvole  intestine  or  may  be  distinct  only 
on  two  opposite  places  of  the  periphery.  Exceptionally  the  con- 
gestion may  not  be  very  w^ell  marked,  both  on  the  serosa  and  the 
mucosa. 

The  direction  of  tlie  torsion  may  be  from  right  to  left,  or 
vice  versa,  and  it  may  he  determined  by  the  relation  of  the  two 
left  divisions  of  the  colon  or  by  the  direction  of  the  longitudinal 
bands.  Twists  to  the  right  appear  to  be  somewhat  more  numer- 
ous than  twists  to  the  left,  although  in  twenty-six  cases  of  tor- 
sion Wall  saw  fifteen  to  the  left  and  only  eleven  to  the  riglit. 

The  degree  of  torsion  is  very  variable,  Usually  one  finds 
one-half  or  one  entire  twist,  but  several  twists  are  by  no  means 
very  rare. 

The  site  of  torsion  (place  of  twisting,  torsion-stricture)  is 
usually  found  in  the  transverse  colon  (diaphragmatic  flexure), 
but,  in  consequence  of  falling  down  of  tlie  proximal  parts  in  the 
region  of  the  right  divisions,  it  may  be  displaced  towards  the 
<'ecnm  or  to  the  be,dnning  of  the  small  colon  (place  of  torsion  at 
the  root  of  the  colon)  and  then  the  cecum  niav  occasional! v 
also  bo  twisted.  (Wall,  Berlin  report  lflOO-1901,)'  Longitudinal 
torsion  confined  to  the  pelvic  flexure  has  only  been  described  in 


Pathogenesis, 


431 


one  case  (Berlin  report  19Ul-lt*02) ;  it  is,  tliert^fore,  a  f»reat 
rarity.  The  place  of  torsion  is  also  rarely  found  in  t!ie  left 
ill  visions  (fig.  46). 

Wall  gives  tlie  fallowing  figures  for  twenty-Hix  rolle!'le<l  castas;  Fifteen  times 
[ilace  of  torHJOn  ri^lit  at  ihe  cefum,  seven  titnei*  in  tlie  transverse  colon,  three  times 
in  the  left  divisiioTis,  oiue  at  the  bus  is  of  the  rot'iini,  so  that  the  latter  hiu\  also  1  ren 
tmsted;  it  is  po^hihle  that  the  place  of  torsion  i,H  more  fre(|iieiitrv  at  the  ceeiini  than 
is  lisually  suppose*!  to  bo  the  ease^  siuee  the  firidinij  of  the  |4a<"e  of  torsjon  jii  tbia 
re^on  is  conijled  with  jtrreat  (Hffienlties  nm]  heme  the  plaee  may  ea4*ily  be  over- 
looked. In  torsion  at  this  place  it  may  appear  that  only  the  npper  division  sinks 
l>eside  or  below  the  ventral  iliviHion  to  beiome  Btranirulateii  at  its  jiuu'tinn  with 
the  Bmall  colon,  without  chaiipinu  its  poRitiou  (autliors*  oliservation).  In  spite 
of  tbiSj  venous  eon^ef^tion  develops  beeause  tht*  vein  is  eompressed  either  by  the 
prolapsed  upper  *livision  or  in  tc^r^ion  to  the  left  by  the  tenf^e  mesoeoloo. 

In  kinking  of  the  large 
intestine  the  hnnen  (just 
like  in  kinking  of  any 
other  tubular  organ)  he- 
eonies  narrowed  or  oblit- 
erated by  the  inward  pro- 
jpction  of  the  wall,  and 
the  parts  beyond  the  kink 
show  signs  of  intetvse  con- 
gestion. In  kinking  of  the 
apex  of  the  ceeinn  the 
filnit  off  portion  usually 
becomes  anemic  and  lie- 
erotic. 

In  torsion  of  the  mes- 
entery of  other  portions 
of  the  intestine,  the  mes- 
entery itsidf  is  twisted 
iato  a  cord  or  there  is  a 
valvuhis  when  one  por- 
tion of  the  intestines  lias 
wound  a  r  o  u  n  d  another 
portion,  and  stran^ulate^l 
it  like  a  ring  (tig.  47). 
Parts  of  intestines  stran- 
gulated in  this  manner  ap- 
pear enormously  disteml- 
ed  and  are  dark  red  in 
color. 

The  fjeritoneal  cavity  contains,  in  any  form  of  volvulus  or 
torsion,  a  bloody  serous  fluitl;  sonu4inu*s  cireumscrihed  or  dif- 
fuse peritonitis  is  present,  occasionally  intestinal  rujiture. 

Tbe  differential  diajfaosis  of  torsion  or  volvniiis  must  eonsider  bemorrhajjie  in- 
ftrctiou  of  tbe  intestinal  wall  in  thrombosis  or  enibolif^m  of  the  mewnterie  arteries 
ia  those  rare  cases  when  on  postmortem  examination  the  displacementj*  are  not  very 
noticeable  or  are  overlooked  entirely.  However,  a  earefnl  examination  of  thr  blood 
fewels,  as  to  the  sisse  and  poNition  of  any  tbrombi  or  enilmli  present ^  and  *'areful 
insp«ctioD  will  prevent  errors,     Tbe  sharp   demarcatiott  of  hemorrhagic  iatiltratioE 


FiiX^  46»     Torsion  of  the  left    divisions  <if  the 

etdon    towardn   tlae  ri;xht   in  i\  hrnse  nlsci  sulfer- 

ing  innn  vnhuhis  of   tbe*<niall  inteHtino.     (As 

a  rule  toiHion  oeunrs  more  anterinrlv*  ) 
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in  &  Btmight  or  curved  line  is  without  ^igtiilicatice,  because  it  ib  likewise  seen  in 
thrombotic*  or  eiuliolii*  infarction  i^ee  papo  4ilH),  It  apiiears  iJouUtful  wlieth«»r  one 
is  juBtified,  as  Wall  claitiis,  to  attriVuate  congestion  in  tlie  colon,  in  the*  al>j?onf*e  of 
any  torsion,  to  a  strirture  whieli  ha.s  existed  during  life,  but  which  has  become  relieved 
hj^ontancously  LH'fori*  the  aninial  died. 

Postmortem    ttisjdaciHiicnt    of    the    intestines    can    Iw    distinifiiiahcd    from    those 
formed  during  life,  because  in  the  former  case  Bigns  of  congestion  are  abeent. 

Symptoms.  External  sjiiiptoms  of  toi'sion  are  in  general 
itlriitiral  in  varions  species  of  animals  with  tliose  of  iiitorual 
strani»:nlation  of  the  intestine  (see  pa^e  417).  A  deeide^l  dif- 
fereiieo  exists  in  the  main  in  the  fact  that  volvnins  ami  torsion 
generally  lead  to  a  considerable  increase  of  the  abdominal  cir- 
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eutnferenee,  heeanse  the  large  intestine  or  a  considerable  por- 
tion of  the  snial!  ititestine  are  involved,  hence  a  good  deal  of 
bloating  will  oecnr. 

In  tlie  ease  of  torsion  of  the  colon  in  the  horse,  rectal  exami- 
nation will  show  a  high  degree  of  nieteorism.  (hie  iinds  both  left 
divisions,  partienlarly  the  lower  onc?^  considerably  distendtnl 
and  reaching  tip  to  the  npper  alnlominal  wall,  so  that  some- 
times it  is  possible  only  with  the  greatest  difficulty  to  force  the 
hand  lietw^een  the  bloated  bowel  and  the  upper  abdominal  walb 
Finn  f(H*e8  cannot  be  felt  through  the  mneli  distended  and  very 
tense  ehistic  walb  It\  however,  the  patients  are  examined  at 
once  after  the  onset  of  tlu^  affection  or  if  the  latter  pi*ogresses 
exceptional iy  sloAvly,  extensive  bloating  may  be  missed  for  some 
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time.  The  other  portions  of  the  intestines  first  remain  of  normal 
size,  but  may  often  be  displaced  by  the  colon  out  of  their  proper 
place  (especially  the  cecum).  After  a  longer  duration  of  the 
disease  the  other  portions  of  the  intestine  likewise  become 
bloated,  but  never  to  such  an  extent  as  the  colon. 

The  position  of  the  colon  either  remains  normal  or  one 
finds  the  two  left  divisions  displaced  towards  the  median  plane 
of  the  abdominal  cavity,  or  even  towards  the  base  of  the  cecum. 
The  pelvic  flexure  is  directed  either  backward  or  towards  one 
side,  or  towards  the  thorax,  and  the  course  of  the  divisions  of 
the  colon  is  either  straight  or  towards  one  side,  or  curved  in  a 
bow.  The  mutual  relation  of  the  left  divisions  of  the  colon  re- 
mains either  normal  (in  one  complete  torsion)  or  their  relation 
has  changed  so  that  the  smooth  upper  division,  becoming  larger 
towards  the  thorax,  is  situated  either  towards  the  right  or  left, 
or  below  the  much  thicker  lower  division,  and  presents  bands 
and  sacculations.  If  the  pelvic  flexure  is  displaced  toward  the 
front,  it  can  be  palpated  per  rectum  only  in  small  horses.  If, 
however,  the  upper  division  is  situated  more  or  less  laterally 
from  the  lower  division,  the  pelvic  flexure  is  found  more  or  less 
horizontal  on  the  lower  abdominal  wall  instead  of  vertical  as 
found  under  normal  conditions.  The  two  free  bands  of  the  lower 
division  (one  lateral  and  one  median  longitudinal  band)  show 
the  same  course  as  the  lower  division  of  the  colon  itself,  but 
they  are  also  influenced  by  the  position  of  the  pelvic  flexure.  A 
spiral  course  of  the  longitudinal  bands  to  the  right  or  left  can 
be  ascertained  particularly  in  those  cases  where  the  spiral 
formed  in  twisting  reached  into  the  neighborhood  of  the  pelvic 
flexure,  or  where  the  latter  has  been  bent  towards  the  front, 
otherwise  the  bands  show  a  normal  course.  Pulling  on  the  colon 
or  on  its  longitudinal  bands  frequently  causes  pain  to  the  pa- 
tient. The  point  of  torsion,  wiiere  the  divisions  of  the  colon  are 
twisted  into  a  spiral,  tough  cord,  in  a  circumscribed  place,  can 
only  be  recognized  in  those  very  rare  cases  where  torsion  has 
occurred  in  the  posterior  half  of  the  left  division  of  the  colon. 

According  to  Jelkmann,  in  torsion  of  the  colon  the  hand  introduced  into  the 
rectum  feels  the  mesentery  in  the  place  of  the  fourth  lumbar  vertebra  as  a  tense 
and  tender  cord  which  runs  from  above  to  the  left  and  downward;  one  also  feels  a 
second  tense  cord  (one  of  the  longitudinal  bands  of  the  left  lower  division)  in  the 
region  of  the  left  flank.  Moller,  however,  thinks  that  the  characteristic  feature  is 
the  finding  of  the  two  free  bands  of  the  bloated  left  lower  division  as  two  tense 
strings  which  run  in  a  spiral  direction  from  left  to  right  or  from  right  to  left. 

Kinking  of  the  colon  or  of  the  cecum  may  be  assumed  when 
the  intestinal  wall,  in  some  place,  forms  a  sharp  angle,  and  when 
the  bent  portion  of  the  intestine  is  strongly  bloated.  The  place 
of  kinking  must,  of  course,  be  at  a  point  accessible  to  rectal  ex- 
ploration, otherwise  it  cannot  be  recognized. 

Curved  bends  of  the  colon,  more  rarelv  of  the  cecum,  which  are  observed  in 
other  colicky  affection  of  horses,  cannot  be  looked  upon  as  kinking,  because  they  do 
not  encroach  upon  the  intestinal  lumen  nor  do  they  produce  circulatory  disturbances. 
Vol.  2-28 
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Torsion  of  the  cecum  can  probably  be  often  diagnosticated 
by  rectal  exploration  as  was  shown  in  a  case  which  the  authors 
observed. 

Torsion  or  volvulus  of  the  small  colon  (often  called  the  al)- 
dominal  i>ortion  of  the  rectum)  can  always  be  ascertained  by 
rectal  exaniiuatioii.  If  a  portion  of  the  small  coloii^  situated 
very  near  the  rectum,  lias  been  closed,  the  introduction  of  the 
hand  Jh rough  the  narrowed  place  is  impossible,  perhaps  a  tinker 
may  be  pressed  tlirough.  One  finds  the  intestinal  wall  folded 
and  tender  in  front  of  the  impediment ;  bloated  loops  of  intes- 
tines  can  be  felt  through  the  wall  of  the  rectum.  If  torsion  has 
occurred  more  towards  the  front,  the  findings  are  similar  to 
those  in  strangulation  of  the  small  colon  (see  page  419),  with 
this  diflfercnce,  that  in  volvnhis  with  the  small  intestine  the 
strangulate*!  small  colon  is  surrounded  l>y  bloated  loops  of 
small  intestine. 

Formation  of  knots  and  partial  mesenteric  torsion  of  the 
small  intestine  may  in  some  eases  l>e  ascertained  directly  by 
the  observation  that  loops  of  intestine^  which  are  bloated  to 
the  utnmst  and  very  tense,  suddenly  pass  over  into  a  fohled 
cord,  which,  on  ]jressnre  or  on  pulling,  proves  to  he  tender. 

In  horses  that  are  not  too  large,  total  torsion  of  the  small 
intestine  around  the  root  of  the  ineHentery  may  be  recognized 
t>y  finding  a  fohled,  thick  cord,  in  a  vertical  plane,  supposed  to 
pass  through  the  middle  of  the  left  kidney,  innnediately  below 
the  vertebral  eohunn,  which  leads  towards  the  right  or  left  and 
is  connected  with  a  number  of  very  tense  loops  of  small  intes- 
tine*. In  some  cases  one  may  also  find  loops  of  small  intestine 
wound  around  the  caudal  |)ortion  of  the  left  division  of  the 
colon,  or  aronnrl  the  upper  portion  of  the  cecum.  In  a  consider- 
able proportion  of  cases  one  cannot  fintl  the  seat  of  a  torsion  or 
a  volvulus  of  the  small  intestine,  but  can  only  ascertain  very 
great  distension  and  eventually  tendernoss  of  some  loops,  while 
the  rest  of  the  small  and  the  large  intestine  are  normal  (circum- 
scribed meteorism).  Only  rarely  does  rectal  examination  furnish 
a  completely  negative  result,  namely,  when  the  displacement  has 
occurred  in  the  anterior  parts  of  the  abdominal  cavity  and  when 
only  a  sliort  loo]>  is  involved. 

Rectal  examination,  or  palpation  of  the  abdomen,  may  re- 
veal eomlitions  similar  to  those  of  internal  strangulation  (see 
pages  419  and  420)  in  cattle,  hog  and  carnivora.  Probst  saw 
the  case  of  a  dog  with  torsion  of  the  rectum  and  with  bloody 
feces  (probaljly  the  torsion  was  originally  not  complete  in  this 
case).  The  authors  saw  a  similar  case  in  a  horse  with  torsion 
of  the  reelum. 

Course.  The  clinical  picture  sometimes  develops  during 
the  course  of  other  colicky^  affections,  but,  as  a  rule,  it  has  a 
very  sudden  onset.     As  in  displacements  of  the  intestines  in 
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general,  either  intense  symptoms  of  restlessness  occur  at  once 
or  they  increase  gradually  in  intensity.  The  disease  is  of  short 
duration,  since  death  occurs  rapidly,  particularly  in  displace- 
ments of  the  small  intestine,  sometimes  after  a  few  hours,  usu- 
ally towards  the  end  of  the  first  or  during  the  next  day.  With 
torsion  of  the  large  intestines,  particularly  with  torsion  of  the 
small  colon,  horses  may  live  two  or  three  days.  In  other  do- 
mestic animals  the  course  is  similar  to  that  in  strangulation  of 
the  intestines. 

The  possibility  of  spontaneous  recovery  cannot  be  excluded 
a  priori ;  but  spontaneous  reduction  may  occur  only  in  displace- 
ments of  smaller  sections  of  the  intestines  and  only  in  the  be- 
ginning of  the  disease,  that  is,  as  long  as  bloating  in  the  affected 
portion  does  not  yet  exist,  which  would,  of  course,  make  a  spon- 
taneous recovery  impossible. 

Diagnosis.  Torsion  and  volvulus  can  only  be  diagnosti- 
cated beyond  doubt  if  rectal  examination  in  large  animals,  or 
abdominal  palpation  in  smaller  ones,  reveals  the  place  of  twist- 
ing or  entanglement.  The  other  signs,  such  as  a  spiral  course 
of  the  longitudinal  bands  of  the  colon,  changes  in  the  interrela- 
tions of  the  left  divisions  of  the  colon,  and  their  displacement 
into  other  portions  of  the  abdominal  cavity  has  no  great  diag- 
nostic value,  since  this  is  also  found  in  other  colicky  affections. 
If,  however,  the  left  upper  division  of  the  colon  of  a  horse  is 
found  along  its  whole  palpable  length,  obliquely  below  and  to 
the  left  of  the  lower  division,  then  the  existence  of  torsion  of 
the  colon  is  very  probable. 

As  already  mentioned  (see  page  433),  Jelkmann  believes  that  the 
presence  of  a  tense,  tender  string  running  obliquely  from  above  down- 
ward and  to  the  left  in  the  plane  of  the  fourth  dorsal  vertebra,  and  of 
another  tense  string  in  the  region  of  the  left  flank,  is  very  characteristic. 
Holler  considers  the  spiral  course  of  the  longitudinal  bands  as  decisive. 
Porssell,  on  the  other  hand,  thinks  that  the  relation  of  the  left  divisions 
of  the  colon  and  the  course  of  the  band  is  the  determining  diagnostic  fac- 
tor. It  must,  however,  be  pointed  out  that  the  longitudinal  bands  of  the 
left  lower  division  may  show  the  same  course  in  every  case  of  bloating 
or  in  excessive  filling  of  the  colon,  because  the  much-dilated  loWer  di- 
visions will  rise  up  to  the  left  kidney,  the  upper  division  is,  at  the  same 
time,  displaced  to  the  right  or  to  the  left,  and  in  consequence  of  an 
increase  in  length,  these  divisions,  and  also  the  pelvic  flexure,  become 
displaced  to  the  right  or  left  and  towards  the  thorax,  which  compels  the 
stretched  longitudinal  bands  to  assume  a  spiral  course  without,  however, 
encroaching  upon  the  intestinal  lumen  or  without  the  production  of  a 
venous  congestion.  This  is  proven  by  the  observations  of  the  authors 
and  by  those  of  other  authors  (Larsen,  Klett,  Behrens),  who  also  believe 
that  torsion  of  the  colon  can,  as  a  rule,  not  be  diagnosticated  with  cer- 
tainty by  a  rectal  examination  alone. 

The  direction  of  the  torsion  is  determined  by  Moller  from  the  course 
of  the  longitudinal  bands.  Tn  torsion  to  the  right,  the  band  of  the  lower 
divisions  lead  from  in  front  towards  the  back  and  to  the  right ;  in  torsion 
to  the  left  in  the  opposite  direction.   Forssell  gives  the  following  rules ; 
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1,  If  the  left  upper  division  lies  to  tlio  ri^ht  of  liie  lowf^r  dmsion 
^iid  if  it  passes  here  ol>liquely  ibrwartL  upward  and  to  the  left,  then 
we  are  dealing  with  a  half  tvvist  towanis  the  right.  If  tlie  left  npper 
division  pas^ses  ohliquely  forward  ami  downward  and  to  the  left,  then  we 
have  a  twist  to  the  left  of  more  tham  90  . 

2.  If  one  feels  the  left  upper  division  to  the  left  of  the  lower 
division  and  if  it  leads  ohliqiiely  forward  and  tlownward  and  to  the 
right,  then  we  are  dealing  with  torsion  to  tlu^  right  of  more  than  90°  ;  if 
it  leads  oMi«piely  forward  and  upward  and  to  the  right,  then  we  are 
dealing  with  a  half  torsion  to  the  left. 

:l  Tn  those  rare  eases  whert-  the  left  lowi-r  divi?iion  eouipletely 
covers  the  upper  division,  the  spiral  eourse  of  the  hand  and  indentations 
of  the  left  lower  division  whieh  may  he  present  are  the  d*xdding  faetors. 

Concerning  the  details  of  diagnosis,  ineliidiii^  differential 
diagnosis,  the  reader  is  referred  to  the  subject  of  iiiteriuil  stran- 
gulation (see  page  422).  Even  where  rectal  examination  or 
external  abdominal  palpation  give  information,  the  afTcction 
cannot  always  be  differentiated  from  internal  strangulation,  Init 
this  is  of  no  great  importance,  since  the  therapeutic  procedures 
are  the  same  in  both  cases. 

Treatment.  The  same  principles  as  those  laid  down  for  the 
treatment  of  internal  strangxUation  (see  page  423)  govern  on 
the  whole  the  treatment  of  torsion  or  volvuhis.  However,  the 
very  nature  of  these  affections  brings  it  alunit  that,  except  in  a 
case  of  torsieu  of  the  colon,  reposition  from  the  reetimi  is  even 
less  frequently  possible  than  in  internal  strangnlatiotL 

In  torsion  of  the  colon  one  should  always  roll  the  liorses  in 
the  direction  of  the  torsion  whether  it  be  diagnosticated  posi- 
tively or  only  suspected,  Forssell  has  rec(Mdly  had  some  good 
results  with  this  procedure. 


Relief  of  torsion  of  the  colon  by  roUing,  ncrordint^  to  ForssHl,  is  hroii^;lit 
al^out  as  follows:  Ac-eortling  to  the  Stiitt|Tart  methoil  the  horso  is  l«-st  placed  on 
the  hiilp  correapoiidhig  to  the  twist  of  torsion,  that  is,  if  torsion  is  towards  the  ri-ht, 
the  hor?e  is  plact^il  oti  the  rijcht  si.le.  Before  this  is  done  the  V>loated  colon  must 
have  been  iniuctured  cither  throii|jh  the  left  aljaotiiinal  wall  or  through  the  rectum 
(nee  page  liO.T  K  Then  tlw  arm  of  the  o[.eratnr  is  introdiwd  into  the  ret  tuni ;  he 
next  tnes  to  fix  the  pehie  llexure  with  his  finders  (in  mares  one  may  make  an 
ineiMon  into  the  vagina  for  this  purpose)  ;  indeed/ accord iiij^  to  Forssell,  the  intestine 
tiecomc«  fixed  hy  Hh  own  weight.  Theo  the  horse  in  rolled  on  it^  hack  and  ahdomen 
till  the  inteBtme  gets  into  its  proper  position.  (A  horse  had  to  be  rolled  nine  times 
Z^t^!x  4,  l^^'^^^^'^^^^'t^fore  replaeeineiit  ortnirrerlj  To  prevent  niptnre  of  the 
rer..^^;nl  f  H  T  ^^  K  ^*^^  ^''^^^^  '^^^^^t  he  internipted  fmm  time  to  time.  The 
II  ruhJn^  I  \  r!  ^\"^"^lb'  annoi.nced  by  the  expul^^ion  of  intestinal  gasea, 
f  f^tonrrif  tt  t  r  ^^^""  ""^  iimnediately  occnr.  The  restlessness  persistTfo; 
L.rif  'wpv.r  t>.r  '^  T'  P7^«"^^^^^  a  few  hours  after  the  onset  of  the  dia^ 
oniet  ali  innnP  H^f  r'^^..*'^'*^  ^^"  ^''^  ^^^  *^^*^*^^  ^'  ^^^^ty  hours,  thev  become 

reeoverieH  in  eiL'hteen  ^ni^T^lV'Ti      r.i        »**'«l>ect.     FothsoU    reports    neventeen 

however,  not  heen  able   trif       ''u'^i    -i,^^*"'^'  ^^^^^^"^^^   fBehrens.  Hummorich)  have, 

the  other  hL>r"seeimL^3H^  '^^''     Hommerich  ancl  Kalcher,  on 

^hee  pages  Jb3   and  3*2)    have   been  successful   in  treating   many 
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eases  of  primary  intestinal  metcorism  and  impaction  by  rolling  which  indeed  is 
nothing  more  or  less  than  a  particularly  energetic  abdominal  massage;  these  diseases 
may,  as  pointed  out,  easily  be  confounded  with  torsion  of  the  colon  on  account  of 
the  frequent  change  in  the  inter-relations  of  the  left  divisions  of  the  colon.  It 
appears  at  least  questionable,  therefore,  whether  indeed  the  majority  of  cases  of 
torsion  of  the  colon  can  be  cured  by  rolling.  If  the  place  of  torsion  is  in  the 
transverse  colon  or  more  towards  the  periphery  in  the  left  divisions,  then  reposition 
by  rolling  may  easily  succeed;  in  torsions  of  the  right  division,  which  appear  to 
be  more  common,  rolling  cannot  have  any  immediate  effect,  because  the  place  of 
torsion  does  not  coincide  with  the  place  around  which  the  colon  turns  in  rolling. 
Only  very  accidentally  might  the  normal  position  be  then  restored.  (In  one  of  the 
authors'  cases  with  a  torsion  of  all  divisions  of  the  colon  to  the  left,  repeated  rolling 
after  twice  puncturing  the  bowel  remained  without  any  effect  at  all.) 

In  consideration  of  experiences  with  the  correction  of  torsion  of  the  uterus,  it 
appears  rather  strange  that  rolling  of  horses  with  a  supposed  torsion  of  the  colon, 
in  the  wrong  direction,  should  not  be  at  all  detrimental ;  that  it  should  not  be  capable 
of  producing  torsion  of  the  colon  in  horses  with  other  intestinal  affections,  and  that 
it  should  favorably  influence  bloating  of  the  cecum,  which  is  claimed  to  be  caused 
always  (f)  by  torsion  of  the  cecum  around  its  long  axis. 

The  correction  through  the  rectum  of  torsion  of  the  colon,  according  to 
Jelkmann  and  Moller,  is  performed  on  the  standing  animal  after  a  preliminary 
puncture  of  the  intestine.  The  posterior  abdominal  portion  of  the  animal  is  first 
elevated,  the  hand  is  then  introduced  into  the  rectum,  and  guided  towards  the  left 
abdominal  wall.  The  hand  then  tries  to  push  forward  and  inward  the  accessible 
loops  of  the  small  colon  and  those  divisions  of  the  colon  which  are  above  the  former; 
if  the  median  line  has  never  been  reached  the  hand  is  guided  upward,  whereupon,  in 
favorable  cases,  the  colon  glides  into  the  place  of  the  loops  of  the  small  colon  which 
have  been  pushed  aside;  in  this  manner  the  torsion  may  become  relieved. 

This  procedure  was  recommended  by  Jelkmann  and  is  indicated  only  in  tor- 
sion towards  the  left.  Moller  proceeds  in  another  manner.  He  pushes  with  the 
hand,  introduced  into  the  rectum,  the  upper  division,  which  is  twisted  towards  the 
left,  upward  and  at  the  same  time  the  lower  division  downward  and  to  the  left. 

The  experiences  of  Larsen,  Keutzer,  Forssell,  Straube,  however,  and  the  obser- 
vation of  the  authors  show  that,  even  with  a  good  deal  of  force  and  persistency,  tor- 
sion cannot  be  corrected  because  the  colon  is  such  a  heavy  body  that  it  cannot 
easily  be  moved  in  the  closed  abdominal  cavity  where  neighboring  loops  of  intes- 
tines at  once  occupy  every  space  that  might  be  made  free.  Forssell  also  calls  atten- 
tion to  the  ever  present  danger  of  rupture  of  the  rectum.  Jelkmann,  Moller,  Malk- 
mus,  Zippel  and  others  have  had  good  results  in  those  cases  which  belonged  to  the 
type  of  cases  recommended  for  their  procedures  by  Jelkmann  and  Moller. 

Kinking  of  the  pelvic  flexure  can  bo  corrected  from  the  rectum  by  pulling  to- 
wards the  pelvis  (Diem).  Sigl  has  relieved  a  case  of  torsion  of  the  small  colon  by 
the  injection  of  water  into  the  section  situated  in  front  of  the  impediment, 

Wlien  a  reliable  diagnosis  has  been  made  laparotomy  is 
usually  the  only  indicated  procedure  except  in  cases  of  torsion 
and  kinking  of  the  large  intestine.  Aside  from  its  danger  to 
life,  however,  even  this  procedure  cannot  always  produce  the 
desired  result,  as  is  evident  from  the  nature  of  the  disease  itself. 
The  experiences  of  the  authors  show  that  volvulus  or  extensive 
torsion  of  the  mesentery  cannot  be  cured  even  by  this  operative 
procedure.  In  torsion  of  the  colon,  laparotomy  with  subsequent 
rolling  may  be  indicated  (Forssell).  Concerning  the  indica- 
tions for  laparotomy  the  reader  is  referred  to  the  subject  of  in- 
testinal strangulation  (see  page  425). 

In  a  case  in  a  horse  where  loops  of  the  small  intestines  had  become  twisted 
around  the  small  colon  Meschkow  was  able  to  replace  the  disj)laced  loops  after  open- 
ing up  the  right  flank;  recovery  took  place.  Sigl  had  a  similarly  goo<l  result  in 
volvulus  of  the  small  colon.  Audobert  replaced  divisions  of  the  colon,  alleged  to 
have  been  displaced,  with  the  hand  introduced  through  an  incision  into  the  wall  of 
the  vagina.  Plosz  &  Marek  were  unable  in  two  cases  to  reduce  a  mesenteric  torsion 
of  almost  all  of  the  small  intestine  after  laparotomy.     Ries  performed  laparotomy 
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hi  rattle  ill  two  rases;  he  succeeileil  oiii'e  in  rorrectin^r  a  <jisplaeement.  Juliuk  auc- 
4*ec<led  in  this  mamier  to  correct  invag'ination  anf^  torsion  which  were  prrscnt  Bimul- 
taneously. 

Since  reposition  of  twister  1  divisions  of  the  colon  niiglit  be 
broni^lit  about  spontaneously  by  rolling,  moderate  rolling  of  the 
patients  may  be  permitted,  but  in  torsion  or  volvulus  of  the 
small  intestine  or  of  the  colon  this  would  only  cause  displace- 
ment of  the  remainder  of  the  intestine.  In  these  cases,  aod  in 
torsion  or  voivnlns  in  general,  the  pain  should  l>e  relieved  by 
narcotics  {morphine,  chloral  hydrate).  Intestinal  puncture 
(see  page  363)  is  indicated,  without  any  reference  to  further 
treatment,  whenever  there  is  intense  bloating;  some  cases  of  in- 
testinal flexure  (see  page  429)  or  of  otlier  <lisp!acements  of  the 
large  intestine  may  occasionally  assume  their  normal  posture 
after  the  escape  of  gases.  The  use  of  laxatives  is  contraindi- 
cated*  The  favorable  results  claimed  by  Oeller  and  Oliler  can 
not  be  jtidged  objectively  on  account  of  the  insufficient  clinical 
diagnosis  in  these  cases. 

Literature.  Ainlobort.  J,  vet.,  1890,  RS.— T^brens,  Monh,,  1908,  XX,  57,— 
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— Glage,  Z,  f.  Flhvg.,  1900,  XI,  10.— Hess,  Schw.,  A.,  ISm,  XXXII,  213.— Hum- 
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intestini, 

By  intnssusccption  one  nndorstands  a  stenosis  or  occlusion 
of  the  intestinal  Innien  wliieli  occnrs  soddenly  and  is  caused  by 
the  invagination  of  one  section  of  intestine  into  a  neighboring 
part,  followed  by  a  venous  congestion  in  the  invagiuated  portion. 

Occurrence.  Invagination  is  found  most  frequently  (but 
even  then  as  a  rare  occnrrence)  in  cattle  and  somewhat  more 
rarely  in  dogs,  very  rarely  in  the  horse  and  in  the  hog.  Some- 
times it  occurs  in  fowl  (Kitt,  Johne,  Klee). 

In  the  Prussian  amiy  iluring  1892-1908,  invagination  waft  fleeu  in  ninety-nine 
cases  amongr  71,.532  eaj^es  of  colic  (0.14%);  in  tlie  Berlin  Clink,  lSii7-19*>7,  there 
were  nine  eases  of  invagination  among  8,686  eases  of  colic  (OJ^.);  in  the  Dresilon 
Clinie  in  3,:^.36  easen  of  eolic,  five  (0,15%)  ;  and  in  the  Bu<la|iest  Clinic  invagination 
was  represented  with  0,1%. 

Etiology.  If  for  some  reason  or  other  a  piece  of  intestine 
contracts  more  strongly  and  remains  in  this  condition  for  some 
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time,  it  may  slip  into  tlie  si*ctiuii  situated  immediately  beliiiu! 
it  In  eonsequeiiee  of  the  contraction  of  the  circular  niusf*Ie 
fihers,  in  peristalsis  progressing  towards  the  anus,  a  piece  of  in- 
testine becomes  thinner  and  longer,  the  next  posterior  pieeej 
however,  becomes  wider  and  shorter  in  eanseqnence  of  contrac- 
tions of  the  longitudinal  muscle  fibers;  the  thinner  ami  longer 
section  can  easily  slip  into  the  wider  and  shorter  piece,  if  this 
becomes  more  or  less  fixed,  or  less  nujtile,  or  if  the  section 
nearer  to  tiie  stomach  meets  with  an  impediment  at  its  proximal 
end,  Nothnagel  has  shown  l>y  animal  experiments  that  such 
invaginations  may  occur  in  normal  peristalsis,  that  they  are, 
however,  at  once  replaced,  because  only  short  portions  are  in- 
vaginated  and  the  contractions  do  not  last  long.  i*ermanent 
invagination  occurs  only  in  abnormally  active  and  energetic 
peristalsis.  Hence  all  stimuli  which  increase  peristalsis  may 
bring  about  invagination  indirectly. 

The  peristalsis  may  be  increased  in  all  or  in  certain  parts 
of  the  intestines,  and  become  convulsive  in  sections,  after  a  cohl, 
after  the  ingestion  of  ice  cold  water  or  cold  feed  (frosted  grass^ 
frozen  bulbs),  in  the  course  of  an  intestinal  catarrh  or  enteritis, 
in  the  presence  of  ititestinal  parasites,  foreign  bodies,  tumors 
of  the  intestinal  wall,  and  in  attacks  of  intestinal  colic.  Tliese 
conditions,  in  combination  with  predisposing  causes  to  be  men- 
tioned presently,  may  bring  about  invagination.  {Wagcnheuser 
has  seen  seven  cases  occurring  at  tlie  same  time  in  foals  after 
the  ingestion  of  frosted  grass.) 

In  agonal  states  the  increased  amount  of  carbon-dioxide  of 
the  bloo4l  which  causes  increased  peristalsis  not  infrequently 
produces  invagination;  this,  however,  occurs  so  late  tluit  no 
njore  circulatory  disturbances  can  develop  in  the  invaginated 
portion  of  the  intestine  (agonal  invagination). 

It  is  not  impossible  that  in  certain  cases  a  section  of  intes- 
tines, which  is  just  contracting,  may  become  invaginated  into  a 
neighboring  piece  by  a  sudden  great  increase  of  intraal^<lominal 
pressure.  Tins  may  explain  those  cases  in  which  horses  sud- 
denly fall  sick  in  jumping,  and  cattle  in  running  about,  or  during 
parturition,  or  in  drawing  a  load  uphill.  Even  in  these  eases, 
however,  the  peristalsis  winch  has  become  more  intense,  is  in*ob- 
alilv  the  immediate  causative  factor. 


Both  veterinarv  and  oicflical  authors  still  claim  froquently  that  inyagination  is 
broii|{ht  about  on  certain  ocea^^ions  iti  such  a  niaiiiier  that  HectionH  of  iiitewtiiieH  sit- 
iimte<j  towards  the  anus  beeoiiie  jmralyzeil  ami  that  soctioris  Bituatcd  toward  the 
stomach,  whidi  are  quite  motile*  sli]»  into  the  paralysed  portion.  In  thi^  manner 
sections  arc  i>araly;ed  fhirinj^  the  agonal  Mn^^e  mii\  other  sei^tions  art?  stiU  verj 
motile.  The  atithorn  cannot  indorse  this  soealled  paralytic  theory.  If  it  were  true 
then  invagination  whonhl  l>e  equally  frequent  in  All  species  of  animals,  and  young  ani- 
mals, in  whom  even  insig-oifieant  stimnli  arc  liable  to  excite  lively  peristalsis,  shoiibl 
not  be  affected  preferably.  One  would  not  expect  the  irreat  rarity  of  the  affection 
in  horses  which  offer  so  man^'  chances  to  jvartial  intestinal  paralysis  (thrombosia 
of  the  mesenteric  vessels).  It  would  also  not  be  obvious  why  very  long  sections  of 
the  intestines  are  fre^juently  invaglnate^h  Kothnaget  eonld  not  verify  the  paralytic 
theorj  in  his  cxperimetits. 
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As  predisposio^  causes  uiust  lie  considerotl  the  firmer  at- 
tacliment  by  a  short  iiiosontory  of  ^ome  portions  of  tlie  intes- 
tine, a  heavy  tumor,  aiUu^sions,  oeeasionally  also  bloatinsaf. 

Tlie  seat  of  an  iovagiuation  is  most  frequently  the  small  in- 
testine, since  it  is  espeeially  snbjeet  to  stronger  eontrae- 
tions;  more  rarely  the  ileum  beconjes  invaginated  into  the 
eeeiim^  exceptionally  into  tlie  colon  ( Johne) ;  in  horses,  cattle 
and  dogs,  tire  apex  of  the  cecum  into  its  body;  in  horses  and 
exceptionally  also  in  do^s  the  eeeum  into  tlie  colon,  rarely  the 
small  ctilon  into  itself  or  into  the  rectum.  There  has  also  been 
observed  inva.e:ination  of  the  duodenum  into  the  stomach  (11. 
Bouley  in  a  borse,  and  Peucli  and  Gadeac  each  in  one  dop:). 
This  occurrence  must  Imve  been  due  to  antiperistalsis  wliieh 
nmy  also  cause  inva^i^ination  in  other  portions  of  the  intestinal 
tract  into  a  section  situated  towards  the  stomach. 

Pathogenesis. 

Wherever  invagina- 
tion occurs,  the  in- 
tussusceptin,^;  portion 
will,  of  'necessity J 
draw  aIoni(  its  mes- 
entery with  the  blood 
vessels  of  the  latter 
(Fig.  48).  The  intus- 
suscepti  ng  p  o  r  t  i  o  n 
and  its  mesentery 
will  be  suljjected  to 
a  certain  amount  of 
pressnre,  depending 
npon  the  calil)er  of 
tlie  intussuscei>ted 
section;  this  will 
cause  congestion, 
swelling  ami  subsequently  a  hemorrhagic  serous  inhltration  of 
the  drawn-in  portion  of  the  intestine  and  its  mesentery.  The 
extravasating  hemorrhagic  fluiil  gets  into  the  hnnen,  also  be- 
tween the  invaginating  and  the  invaginated  portions,  and  also 
to  a  small  extent  into  the  free  peritonea!  cavity  at  the  place  of 
entrance  of  tlie  invaginating  portion. 

Passive  congestion,  which  increases  rapidly  in  the  intus- 
susceiited  portion,  causes  nmrked  convulsive  contractions  with 
colicky  pains,  and  the  former  may  cause  an  increase  of  the  por- 
tion invaginated  towards  the  anus.  This  is  favored  by  the  fact 
that  while  the  circular  tibers  of  the  intiissuscepted  portion  con- 
tract, the  longitudinal  lil>ers  of  the  intussuscepting  section  like- 
wise contract.  If  flic  idace  of  invagination  is  soniewhat  fixed, 
the  latter  section  will  sVip  over  tlu*  former.  Contraction  of  the 
circular  tibers  of  the  invaginating  portion  of  the  intestine  may 
cause  an  increase  in  the  invaginated  portion,  because  the  eon- 


FiK-  48,  Dia;u:raniniutir  reprpsontntion  of  invagitmtiori, 

0*  intermit  6.  exttrnul  [jcirtion  of  the  intuB^^usfcptiiiM, 
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traded  eiongated  bowel  may,  at  its  anterior  end,  slip  further 
over  the  iuva^iiuited  boweh  These  factors  may  sonietinies 
bring  it  about  tliat  the  Invaginated  intestines  may  be  several 
meters  long.  The  increasing  contractions  of  the  invaginated 
intestine  with  its  mesentery  causes  continuous  pain  which,  as 
usually  in  dis]}lacernciits»  l>econu*s  auinneoted  by  external  or  i>y 
increased  intraaf»*loniinal  pressure.  However,  the  pain  is,  as  a 
rule,  not  very  intense. 

The  lumen  of  tin*  inva*^inated  bowel  is  eonsid**ralily  dimin- 
ished from  the  start,  nu^^  it  may  not  rar<^ly  bccumc  cntindy  ob- 
structed in  consequence  of  swelling  of  the  intiissuscepted  por- 
tion, together  with  its  mesentery.  Tlie  larger  the  intossus- 
ceptcfl  bowel,  the  less  the  luTuen  of  the  intussuscepting  iKirtion 
will  be  diminislipd.  Diminution  or  obstruction  of  the  intestinal 
lumen  excites  more  ac- 
tive, later  on  eonvidsive 
contractions  in  the  intes- 
tines situated  towards 
the  stomach;  these  con- 
tractions are  moderately 
painful  Tlie  peristalsis 
of  the  sections  situated 
towards  the  anus  only 
ceases  when  the  invagi- 
nated  portion  lias  lost 
its  contractility;  tbis  oc- 
curs in  cunse(|uence  of 
intense  infiltration,  ne- 
crosis, secondary  peri* 
tonitis,  or  excessive  com- 
pression ;  usually,  how- 
ever,  only  after  a  mim- 
ber  of  hours  and  even 
(lavB.  As  long  as  the  in- 
vaginated  bowel  moves, 
the  peristalsis  pro- 
gresses t  0  w  a  r  d  s  the 
anus,  even  if  complete 
ohliteratioii  supervenes 
eventually,  because  the  strangulation  is  nut  so  severe  that 
the  peristalsis  may  not  progress  from  the  invaginating  to- 
ward the  invaginated  portion.  These  contractions  may  be 
sluggish;  they  continue  for  souu*  time  or  even  until  tlie  end, 
antl  propel  the  serous,  hemorrhagic  fluid,  that  is  extravasated 
into  the  lumen,  towards  the  rectum. 

The  nutritive  disturbances  which  are  caused  by  the  con- 
gestion of  the  intestinal  walls  may  be  very  variable  in  degree, 
according  to  tlie  nature  of  the  atTection,  antl  lead  to  similar  con- 
sequences as  they  are  found  in  internal  strangiiIatio?i;  the  im- 


Fig.  49.     Invagination  in  n  horse. 
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luediately  affected  portions  of  tlie  peritoneum  are,  however,  less 

endangered  (see  page  416). 

In  those  very  rare  eases  in  which  the  patients  remain  afive 
for  a  long  time,  the  inva^nated  necrotie  portion  of  intestine 
may  occasionally  become  detached;  if  tins  <hjes  not  ot^cnr  and  if 
there  has  not  been  complete  stenosis,  the  latter  will  then  occur. 

Anatomical  Changes,  The  two  invaginated  portions  of 
intestines  form  a  cnrved^  screwlike^  or  tortuons  cylinder  (Figs. 
49  and  50)  which  is  firm,  sausagelike  in  consistency  or  Hiictu- 
ating.  It  is  usually  several  centimeters  long  and  occasionally 
measures  several  meters  long.  In  the  hitter  case  one  can  feel  a 
sausagelike  bo*ly  in  the  aflfeeted  part.  The  bowel  looks  normal  ex- 
ternally, or  purplish  to  dark  bluish-red,  liecause  the  fohling  of 
the  mesentery  also  compresses  tlie  veins  of  the  outer  portion. 
At  the  end  of  the  cylinder  one  sees  the  place  of  entrance  of  the 


Fig.  50*     Invrtgiinitioii  *)f  tlie  Biimn  inti'^iliiie  in  a  Joj*.     vl,  JMai-e  uf  iTitraneej  /f,  conr 
cal  end  of  the?  hiviiginiited  bowel* 


narrowed  portion  of  Iiowel  with  its  mesentery  (intussusceptum) 
into  the  most  external  layer  of  the  wall  composed  of  three 
layers  (intussuseipiens,  see  Fig.  48).  AVall  aiul  mesentery  of 
the  intussusceptimi  exhibit  intense  venous  congestion.  Where 
the  ingoing  and  outcoming  portions  of  the  intussusceptum  are 
in  contact  with  each  other,  fibrinous  peritonitis  is  soon  cleveb 
oped,  lu'uce  the  pieces  of  intestines  can  be  drawn  apart  only 
with  difficulty  or  not  at  all.  An  invagination  which  has  been 
formeil  during  the  agonal  stage  can  easily  be  reduced  and  does 
not  show  congestive  or  infhimmatory  changes.  Invagination 
is,  as  a  rule,  single,  but  it  may  be  double,  triple  or  quadruple. 
SomefiuH^s  invaginations  are  found  in  several  places.  Finally, 
one  may  IithI  the  evidences  of  a  general  peritonitis* 
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Symptoms.  In  horses  invagination  produces  on  the  whole 
the  same  clinical  picture  as  internal  strangulation  (see  page 
417).  In  invagination  of  the  cecum  into  itself  or  into  the  colon 
defecation  is  not  entirely  suppressed,  or  at  least  not  continu- 
ously ;  the  animal  may  even  survive ;  but  after  the  violent  sjTnp- 
toms  have  disappeared  those  of  intestinal  stenosis  remain  be- 
hind (see  page  389). 

Rectal  examination  often  shows  important  differences  be- 
tween invagination  and  other  intestinal  displacements.  Cir- 
cumscribed meteorism  is  absent  until  the  end,  except  in  pro- 
tracted cases,  when  all  the  intestines  become  moderately  bloated. 
In  invagination  of  the  small  intestine  into  itself,  the  hand  intro- 
duced into  the  rectum  feels  a  thick,  elastic-firm,  painful,  sausage- 
like body  which  may  be  wound  up  like  a  snail,  of  the  consistency 
of  meat ;  at  other  times  a  more  or  less  fluctuating  loop  of  intes- 
tine in  which,  on  firmer  pressure,  a  sausagelike  body  may  be 
felt.  Sometimes  only  the  place  of  entrance  can  be  reached, 
where  the  intestine  becomes  thinned  out  to  a  cord  and  dis- 
appears in  a  thick  fleshy  ring.  In  invagination  of  tlie  ileum 
into  the  cecum,  one  feels  in  the  head  of  the  cecum  a  body  as 
large  as  a  wrist,  somewhat  tender,  movable  and  of  tough-elastic 
consistency  (Klett).  Occasionally  invagination  of  the  cecum 
into  itself  may  be  felt,  or  of  the  cecum  into  the  colon. 

In  those  rare  cases  where  invagination  did  not  occur  to- 
wards the  front  and  where  peristalsis  did  not  cease  in  the  por- 
tions towards  the  anus  soft  hemorrhagic  feces  are  seen. 

In  cattle  the  clinical  picture  is  also  quite  similar  to  that 
found  in  internal  strangulation  (see  page  419).  Kolb  noticed 
in  one  case  stretching  in  urinating  in  the  manner  seen  in  male 
horses.  The  feces  are  at  first  normal,  later  on  they  become 
thinner  and  occasionally  hemorrhagic;  in  the  further  course 
defecation  ceases,  or  glairy  or  bloody  mucus  and  fibrinous 
masses  are  voided  under  great  efforts.  Rectal  examination  re- 
veals conditions  similar  to  those  found  in  the  horse. 

In  dogs  the  clinical  picture  of  invagination  differs  from 
that  of  internal  strangulation  only  by  difficult  defecation  and 
bloody  fetid  feces  are  observ^ed.  The  general  condition,  pulse 
and  respiration  of  the  animals  are  little  or  not  at  all  disturbed 
for  one  or  two  days ;  the  appetite  is,  however,  suppressed  from 
the  start.  Parent  saw  prolapse  of  the  invaginated  bowel  at  each 
defecation  in  a  young  dog  with  invagination  of  the  colon  into 
itself.  Palpation  of  the  abdomen  reveals  an  elastic-firm,  cylin- 
drical, sometimes  curved,  painful  body  which  can  be  moved 
freely  in  every  direction.  One  can  sometimes  feel  the  conical 
end  of  the  invaginated  part  and  on  the  other  side  the  turning 
point  of  the  external  tube  of  the  sausagelike  body  (Fig.  50). 

In  a  case  of  Hiityra's  the  emaciated  animal  showed  for  a  long  time  obstinate 
bloating,  the  appetite  was  diminished,  ingested  soup  or  milk  was  not  expelled  by 
vomiting,  daily  defecation  prodnce<l  thin-fluid  stools.  The  postmortem  examination 
showed  a  long-standing  invagination  of  the  colon. 
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Course.  After  tln'  disappearanee  of  tlie  alKlorainal  pains, 
which  are  at  first  very  intense,  jseveral  hours  ehijise  (in  eattle 
usually  six  to  twelve  hours),  oeeasioually  sevei'al  days  (partic- 
ularly ill  horses),  then  the  animals  become  quiet,  and  tliey  die 
from  complications  which  have  developed.  In  horses  several 
attacks  of  colic  may  he  ohservcd  exceptionally,  occurring:  at 
brief  intervals,  while  some  authoi's  claim  tiiat  in  cattle  the  <lis- 
ease  may  run  its  course  without  any  jjain.  Pains  may,  liowever, 
be  overlooked  of  course  in  animals  which  are  not  always  under 
observation  (at  night). 

The  disease  lasts  usually  six  to  nine  days  in  cattle  and  may 
rarely  be  prolonged  to  tw*o  weeks,  while  a  short  course  of  only 
a  few  days  is  rare.  Iti  horses  invagination  of  the  cecum  into 
itself  or  into  the  colon  may  rnn  a  course  of  six  weeks  (l^anthe) 
or  even  of  montlis  (Colin);  during  these  long  periods  the  ani- 
mals present  the  s^^nptoms  of  intestinal  stenosis. 

Recovery  is  rare,  but  possible  if  the  invaginated  portion 
becomes  cut  off  at  its  oral  end  and  is  voided  with  the  feces,  in 
cases  where  adhesions  have  formed  between  the  serous  layers 
at  the  entrance  of  flie  invagination.  Cases  of  this  kind  have 
been  reported  in  horses  (Verrier,  Eackow,  Martin,  Ilochstein, 
Perkuhn)  and  also  in  cattle.  Stenosis  of  the  intestine  usually 
follows  tills  course. 


Diagnosis.  Intestinal  invagination  may  be  diagnosticated 
with  certainty  by  positive  findings  on  rectal  exaTuination;  in 
very  rare  cases  a  tliagnosis  may  be  made  later  in  the  course  of 
ttie  disease,  on  account  of  the  expulsion  of  pieces  of  intestines 
with  the  feces.  Hemorrhagic  feces  with  nnicus  or  even  masses 
of  fibrin,  also  sjanptoms  of  intestinal  obstruction  and  signs  of 
general  disease  can,  in  spite  of  an  early  disappearance  of  the 
restlessness,  create  only  a  suspicion  of  invagination  ;  they  cannot 
be  relie<l  upon  for  a  definite  diagnosis. 

On  the  basis  of  the  results  of  rectal  examination,  tlie  affec- 
tion may  be  confounded  with  impaction  in  tlie  small  intestines 
and  also,  in  cattle,  with  impaction  in  the  large  intestine;  im- 
pacted iidestinal  loops  feel  more  doughy  or  harder,  less  elastic, 
nodular,  not  painful,  and  often  several  loops  show  this  condi- 
tion, (hie  also  finds  occasionally  thick-walled,  painful  elastic 
portions  of  the  intestines  in  meinl>ranous  enteritis,  l)ut  the  synip- 
toms  of  intestinal  occlusion  are  then  missing.  Invagination  in 
cattle  cannot  ahvays  l>e  diflferentiated  from  volvulus  or  from 
olistrnction  of  the  intestines  with  coagulated  blood;  this  is,  how- 
ever, immaterial  as  far  as  further  therapeutic  procedures  are 
concerned.  In  dogs  the  affection  might  l>e  confounded,  after 
abdominal  palpation,  with  impaction  in  the  large  intestine;  but 
in  olistipation  we  find  a  soft-firm  or  then  a  hard,  nodular,  cylin- 
drical mass,  not  movable,  not  elastic  and,  as  a  rule,  not  painful; 
defecation  does  not  occur.  The  affection  of  invagination  in 
dogs  may  more  easily  he  confounded  with  obstruction  of  the 
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intestines  by  foreign  bodies,  so  that  an  exploratory  laparotomy 
alone  can  decide  the  diagnosis.  In  cows  the  differential  diag- 
nosis must  exclude  torsion  of  the  uterus  (Albrecht). 

Treatment.  The  only  treatment  that  promises  any  success 
at  all  is  laparotomy.  After  opening  the  abdominal  cavity  (in 
cattle  in  the  right  flank,  in  dogs  and  possibly  also  in  foals,  in 
the  median  line,  in  horses  at  a  point  next  to  the  seat  of  the 
invagination)  the  invaginated  intestine  is  located  and  drawn 
out.  The  loops  are  then  reduced  or,  if  adhesions  have  formed 
or  there  are  signs  of  necrosis,  the  affected  portion  of  the  intes- 
tine is  resected  and  the  ends  of  healthy  intestine  are  united  by 
a  suture.  In  separating  an  invaginated  portion  it  is  advisable 
not  merely  to  pull,  but  to  press  at  the  other  end. 

The  operation  was  first  performed  in  cattle  by  Lusoan  in  France  and  by 
Meyer  in  Germany,  and  good  results  were  obtained  in  this  animal.  (Luscan,  Meyer, 
Taccoen,  Hafner,  Matthieu,  Perdan,  Guittard,  Schmidt,  Schiel,  Johnk  and  others) ; 
Michener  cured  invagination  in  young  foal;  Plosz  obtained  good  results  in  several 
dogs  by  laparotomy  made  in  the  median  line. 

Whether  it  be  possible  to  free  the  invaginated  intestine  with  the  hand  in  the 
rectum  in  larger  animals,  or  through  the  intact  abdominal  wall  in  smaller  animals, 
is  a  question  which  cannot  yet  be  answered. 

The  use  of  laxatives  is  contraindicated ;  they  can  only  do 
harm.  The  injection  of  water  might  be  tried,  but  one  can  ex- 
pect good  results  only  in  certain  invaginations  of  the  small 
colon  or  of  the  rectum. 
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27.    Colicky  Affections  in  Horses. 

The  term  colic  means  intestinal  pain,  according  to  its  etjTiio- 
logic  derivation  (dolor  coli,  coliea,  neuralgia  colica,  enteralgia, 
enterodynia).  By  typical  colicky  pains  one  has  always  meant 
in  human  medicine  peculiar,  cutting,  pinching  or  tearing  intes- 
tinal pains  (Bauchzwicken  [Gorman] )  which  come  on  suddenly  in 
the  form  of  an  attack  and  disappear  again  suddenly  after  a  cer- 
tain period  of  time.  Nothnagel  has  shown  and  the  authors  have 
become  convinced  from  the  results  of  their  experiments  and  rec- 
tal examinations  that  genuine  colicky  pains  are  always  due  to 
convulsive  (tetanic)  contractions  which  cause  compression  of 
terminal  sensory  nerves.  The  experience  of  veterinary  practi- 
tioners leaves  no  doubt  that  contractions  of  the  muscularis  of 
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be  more  convenient  to  treat  a  patient  by  routine  for  colic  with- 
out an  exhaustive  tedious  examination  and  without  taking  into 
consideration  the  real  requirements  of  the  case,  but  this  pro- 
cedure will  surely  do  harm  in  many  cases,  where  treatment 
would  be  successful  if  it  were  administered  as  indicated  by  the 
particular  underlying  affection. 

One  should,  therefore,  only  speak  of  ''colicky  affections,'* 
*' coliclike  affections"  of  the  stomach,  intestines,  gall  ducts, 
ureters,  for  the  sake  of  brevity  and  for  descriptive  purposes,  in 
the  case  of  diseases  which  may  have  either  true  colicky  pains  or 
coliclike  pains  as  one  of  their  symptoms.  Otherwise  the  affec- 
tions should  be  treated  separately  and  this  plan  has  been  car- 
ried out  in  the  preceding  chapters.  Cadeac  has  considered  these 
affections  in  the  same  spirit. 

After  the  necessity  of  separating  different  forms  of  colic  had  become 
obvious,  a  number  of  sub-groups  were  formed.  Diseases  of  the  stomach 
and  intestines  which  are  characterized  by  abdominal  pains  and  usually 
also  by  disturbances  of  defecation  or  by  suppression  of  peristalsis  have 
been  distinguished  as  genuine  colic,  from  false  and  from  symptomatic 
colic.  With  the  name  false  colic  were  designated  painful  affections  of 
the  peritoneum,  the  spleen,  the  kidneys,  the  internal  organs  of  genera- 
tion, with  the  name  symptomatic  colic  attacks  of  pains  occurring  in  the 
course  of  such  diseases  as  anthrax,  purpura  hemorrhagica,  poisoning, 
gastro-intestinal  inflammations.  If  the  true  meaning  of  the  term  colic 
is  considered,  one  will  fully  understand  the  impropriety  of  such  classi- 
fications. 

If,  in  closing  the  discussions  of  diseases  of  the  stomach  and  intestines,  which 
may  be  the  cause  of  symptoms  of  colic,  the  authors  here  add  a  special  chapter  de- 
voted to  a  general  description  of  colicky  affections,  they  do  so  from  various  motives. 
Without  such  a  chapter  they  could,  in  the  first  place,  not  clearly  define  what  is  meant 
by  genuine  colicky  pains  and  differentiate  them  from  other  pains  which  are  not  of 
a  true  colicky  nature,  but  which  manifest  themselves  in  a  similar  manner.  Besides 
unnecessary  repetitions  in  describing  the  symptomatology  of  diseases  of  the  stomach 
and  intestines  may  be  avoided  by  treating  of  symptoms  of  colic  in  a  separate  chapter. 
And  it  is  finally  not  at  all  superfluous  to  treat  collectively  the  differential  features 
of  all  diseases  which  may  give  rise  to  the  symptoms  of  colic. 

Diseases  of  horses  leading  to  the  symptoms  of  colic  are 
very  frequent.  This  is  shown  among  other  observations  by  the 
statistics  of  the  Prussian  army,  showing  that  three  to  five  per 
cent  of  all  horses  annually  become  affected  with  *' colic,"  while 
the  proportion  of  the  total  morbidity  to  '* colic"  is  like  100  to  11- 
14.  In  veterinary  clinics  one-half  or  even  more  of  all  horses 
brought  to  the  clinic  suffer  from  colic ;  this  very  high  figure  is 
due  to  the  fact  that  horses  suffering  from  other  diseases  which 
lead  to  less  obvious  symptoms  than  '^ colic"  are  not  brought  to 
the  clinic  so  frequently. 

The  mortality  of  colicky  affections  varies  within  wide  limits 
because  the  underlying  diseases  are  different  under  different 
conditions  and  in  various  localities.  This  figure  varies  be- 
tween 10  to  17  per  cent  or  perhaps  even  a  little  higher;  it  is,  on 
an  average,  about  12  per  cent. 

Various  circumstances  afford  the  reasons  why  colicky  affec- 
tions are  so  common  in  horses.     Horses  appear  to  be  more  sen- 
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sitivu  to  pain  than  othvr  sperios  of  animals.  It  is  also  part  of 
tlu!  nature  of  tiu^  liorse  to  rcaet  to  disa^nrccalilo  or  painful  sensa- 
tions in  a  vt^ry  !nai"k(*(l  niaini*M\  Moil(M'atr  pains  oftiMi  do  ]H)t 
become  noticeable  at  all  in  other  sjiecies  of  atiimals,  altliough 
they  are  felt. 

Another  cause  of  the  freqneney  of  colicky  affections  in  tlie 
lorse  are  the  anatomical  comjitions  of  the  alMJoininal  or.£rans. 
The  stomach  is  comi»aratively  small,  the  ]>ytorns  is  situated  be- 
tween the  blind  pouch  of  the  stomach  and  the  stoinaehlike  dila- 
tation  of  the  large  colon;  this  predisposes  to  overloading  or 
dilatation  of  the  stomach.  The  unusual  length  of  the  mesentery 
of  the  small  intestine  and  tlu*  mostly  free  arrangement  of  the 
vohuninons  large  intestine  of  the  horse,  predispose  to  certain 
displacements  of  the  intestine  under  certain  conditions  (strangn- 
lation,  volvnlns  or  torsion). 

The  physiologic  condition  of  nntrition  in  horses  likewise 
coutriluites  materially  to  the  oceurrenee  of  colicky  atTections, 
As  shown  by  tlie  experiments  of  EMenberger,  Tangl  and  Scheu- 
nert,  part  of  the  gastric  contents  pass  into  the  intestines  very 
early,  even  towards  tlie  end  of  a  meal;  the  food  is  chewed  only 
once  and  not  partieiilarly  well  pre|)are4l^  it  may  consequently 
easily  exert  a  (leleterious  inflnenee  upon  the  intestines,  either  by 
undergoing  an  abnormal  fermentation  and  irritating  tlie  intes- 
tinal mucosa  or  by  easily  becoming  inspissateib  Part  of  the 
ingested  water  also  enters  the  small  intestine  immediately. 

V'^ery  inqiortant  are  the  methods  of  nsing  horses  and  the 
anmnnt  and  eharaeter  of  attendance  they  receive.  No  other 
linitR^stic  animal  is  so  much  exposed  to  errors  in  diet  as  the 
horse,  especially  in  big  cities  where  horses  often  receive  spoiled 
food  or  imi^roper  food  substitutes;  often  their  meal  time  is  not 
observed  regularly;  livery  stable  and  dray  horses  must  often 
work  inunediately  after  having  been  fed.  The  use  of  the  horse 
as  a  work  aninuil  also  brings  about  its  frequent  exposure  to 
the  inclemencies  of  the  weather  and  to  cold. 

An  important  role  must  tinally  be  attributed  to  thrombosis 
of  the  mesenteric  arteries  which  occurs  practically  without  ex- 
ception only  in  the  horse,  but  is  very  frequent  in  this  animal. 
This  atT(H:'tiou  accounts  for  a  considerable  percentage  of  the 
** colicky*'  diseases. 

Sjanptoms  of  Colic.  Horses  freqnently  look  around  to- 
wards the  posterior  alHlomen;  they  trip  about  restlessly,  groan, 
paw  and  stamp  with  their  front  legs,  and  kick  against  the  ab- 
domen with  their  hiiul  legs;  if  they  become  quiet  for  a  time, 
they  stand  with  the  hack  arcluMl,  the  neck  and  head  stretclip*!; 
itliey  place  the  feet  under  the  alnlomen,  switch  the  tail  and  are 
dull  and  apathetic.  If  tin*  pains  come  on  during  motion,  the 
animals  have  a  sliort  stitf  gait;  they  do  not  like  ti>  move,  soon 
stand  still  and  can  be  made  to  move  onward  only  by  energetic 
urging. 
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During  the  periods  of  restlessness  the  animals  try  to  lie 
down,  doing  so  with  great  care;  they  may  rest  upon  the  abdo- 
men with  their  legs  drawn  under  it,  or  they  rest  upon  the  back 
or  roll  from  side  to  side.  In  other  eases  patients  suddenly  and 
recklessly  throw  themselves  down  upon  the  ground,  kick  with 
the  feet  and  roll  very  recklessly.  Often  the  animals  assume  ab- 
normal positions ;  they  kneel  on  their  front  legs  or  sit  on  their 
haunches;  they  stretch  out  their  front  legs  and  elevate  the 
thorax  and  head  (sitting  dog-fashion)  or  they  stretch  out  their 
front  legs  and  rest  on  the  sternum. 

The  symptoms  usually  come  on  in  the  form  of  paroxysms, 
between  which  the  animals  are  quiet  and  worn  out ;  frequently, 
how^ever,  they  recover  sufficiently  and  begin  to  eat,  but  a  re- 
newed attack  soon  interrupts  the  meal.  Sometimes  the  restless- 
ness is  remarkably  violent,  the  patients  continually  change  their 
positions  with  hardly  noticeable  pauses ;  they  constantly  throw 
themselves  on  the  floor  and  assume  various  positions ;  jump  up 
again,  kick,  paw,  rear  and  bite  into  various  objects  within  their 
reach.  During  such  violent  attacks  one  may  observe  grating 
of  the  teeth,  trembling,  nervous  movements  (pressing  for- 
ward, circulatory  motions,  shaking  of  the  head). 

Symptoms  on  the  part  of  various  organs  depend  upon  the 
causative  morbid  conditions.  These  symptoms  have  been  de- 
scribed in  the  preceding  chapters. 

Diflferential  Diagnosis.  Since  some  of  these  symptoms, 
eventually  also  all  of  them,  may  be  due  to  genuine  colic  or  to 
various  other  disagreeable  sensations,  it  is  always  necessary, 
whenever  symptoms  of  colic  are  present,  to  examine  methodic- 
ally all  of  the  organs  which  may  be  the  seat  of  the  underlying 
affection,  and  to  arrive  at  a  differential  diagnosis  according 
to  the  principles  laid  down  in  the  preceding  chapters.  Some- 
times it  may  be  necessary  to  ameliorate  or  remove  a  dangerous 
sjTuptom  even  before  the  institution  of  the  general  examination. 

Symptoms  of  restlessness  may  be  caused  by  the  following 
morbid  conditions : 

1.  Diseases  of  the  stomach:  Acute  and  chronic  gastric 
dilatation  (overloading  of  the  stomach,  including  stenosis  of  the 
pylorus),  gastritis,  gastric  ulcer,  parasites  in  the  stomach. 

2.  Intestinal  diseases:  Acute  enteritis  (rheumatic  intes- 
tinal spasm,  spasmodic  colic),  occasionally  chronic  intestinal  ca- 
tarrh, enteritis  (including  specific  acute  infectious  diseases  and 
inflammations  caused  by  poisons),  meteorism,  impaction,  in- 
ternal obstruction,  stenosis,  thrombosis  of  mesenteric  vessels, 
strangulation  (also  incarcerated  abdominal  hernia),  torsion  and 
volvulus,  invagination,  intestinal  worms. 

3.  Acute  peritonitis. 

4.  Diseases  of  the  liver  and  bile  ducts :  Lodgment  of  gall- 
stones, acute,  occasionally  also  chronic  hepatitis,  rapid  increase 
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in  tlie  size  of  the  liver  (for  instance  in  consequence  of  hemor- 
rhage), rupture  of  the  liver. 

5,  Diseases  of  the  urinary  organs:  Acute  nephritis, 
nephritic  abscess^  pyelitis,  obstruction  of  the  ureter,  intlaninia' 
tion  of  the  bladder,  occlusion  of  the  urethra. 

6,  Diseases  of  the  sexual  organs:  Torsion  of  tlie  uterus, 
spasm  of  the  uterus  caused  by  movements  of  tlie  fetus,  labor 
pains  in  normal  delivery  and  in  abortion. 

7,  Diseases  of  other  organs:  lieuritis  (very  rare!)  cer- 
tain diseases  of  the  esophagus  (spasm,  ol)struction,  stenosis, 
dilatation),  irritation  of  the  rectum  and  its  iieighborliood  by 
worms  (oxj^iris,  gastropliilus  larvae),  paralytic  hemoglobine- 
niia;  also  long-continued  hunger  and  great  exhaustion  from 
work. 

In  making  a  diagnosis,  sjinptoms  of  colic  are  only  of  minor 
importance,  because  they  do  not  permit  the  determination  of  tlje 
underlying  individual  affection,  or  even  of  a  group  of  allied 
affections.  Almost  continuous  restlessness  is,  however,  ob- 
served most  frequently  in  acute  gastric  dilatation,  in  displace- 
ments of  the  intestines,  in  the  grave  forms  of  thrombosis  of  in- 
testinal vessels  and  in  certain  forms  of  obturation  of  t!ie  intes- 
tines. Uimatural  positions  are  seen,  especially  in  forward  dis- 
location of  the  diaphragiTi,  in  intense  intestinal  tension  or  pain 
in  tbe  alido?nen  (displacements  of  the  intestines,  impaction,  in- 
testinal calculi). 

Icteric  discoloration  of  the  mucosa  with  smiultaneous  rest- 
lessness  points  to  disease  of  the  duodenum,  of  the  bile  ducts  or 
of  the  liver. 

Elevation  of  temperature  from  the  onset  points  to  an  in- 
flammatory or  infectious  character  of  the  disease,  while  a  sub- 
sequent rise  of  temperature  may  be  caused  by  a  secondary  in- 
flanuuatory  process. 

In  cases  which  have  not  yet  progressed  too  far,  a  nearly 
normal  frequency  and  cliaracter  of  the  pulse  pennits  the  ex- 
clusion of  grave  inflanmuitory  and  infectious  i>roeesses,  also 
pressure  upon  the  diaijliragm,  and  usually  also  displacementj^  of 
the  intestines  and  the  grave  types  of  throndiosis.  In  the  fur- 
ther course  of  tbe  disease  and  in  young  animals  these  features 
can,  however,  not  be  utilized  for  a  diiTerential  diagnosis.  The 
distribution  of  surface  temperature  usually  runs  parallel  with 
the  character  of  the  pulse  and  with  the  con<litinn  of  the  respira- 
tion. The  examination  of  the  thorax  occasionally  furnishes 
data  for  a  diagnosis  of  diapbragnmtic  hernia. 

Belching,  retching,  vomiting  and  a  sour  smell  of  the  expired 
air  speak  in  favor  of  primary  or  secondary  aiTections  of  the 
stomach. 

Enlargement  of  the  abnormal  circumference  may  be  absent 
in  primary  or  seeundary  meteorism  or  it  may  be  liariUy  ob- 
servable if  the  abdominal  walls  are  ver}'  tense  or  if  the  me- 
teorism is  coniiued  to  a  small  portion  of  the  intestine;  marked 
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extension  of  the  abdomen  is  usually  caused  only  by  bloating  of 
the  large  intestine. 

Percussion  of  the  abdomen  hardly  assists  in  arriving  at  a 
diagnosis. 

The  intestinal  sounds  are  of  greater  prognostic  than  diag- 
nostic value.  The  absence  of  peristalsis  in  certain  portions  of 
the  intestines  cannot  be  determined  from  the  behavior  of  the 
intestinal  sounds,  because,  unless  quite  feeble,  the  latter  are  con- 
ducted from  one  spot  to  all  parts  of  the  abdominal  wall.  If, 
however,  the  sounds  are  persistently  more  frequent,  and  loudest 
over  certain  sections  of  the  abdomen,  one  may  conclude  that  the 
intestines  of  this  region  are  in  a  condition  of  energetic  per- 
istalsis. 

Complete  constipation,  coming  on  simultaneously  with  or 
soon  after  restlessness,  speaks  for  obstruction  or  paralysis  of 
the  intestine;  the  absence  of  these  symptoms  at  the  beginning 
does  not,  however,  exclude  these  affections.  Retarded  defeca- 
tion, and  even  complete  constipation,  is  observed  also  during  the 
later  course  of  disease  of  the  stomach.  Marked  straining  at 
defecation  is  observed  most  commonly  in  diseases  of  the  rectum 
and  in  peritonitis.  The  character  of  the  feces  assists  in  some 
cases  in  arriving  at  a  diagnosis. 

Rectal  examination  furnishes  the  most  valuable  data  and  it 
should  never  be  neglected.  There  is  not  a  single  reason  in 
favor  of  its  neglect  and  many  cases  can  be  diagnosticated  cor- 
rectly on  the  basis  of  a  proper  rectal  examination. 

To  make  a  careful  rectal  examination  one  should  first  inject  two  or  three 
quarts  of  lukewarm  water  into  the  rectum ;  this  relaxes  the  rectal  wall  and  makes  its 
internal  surface  slippery.  Before  introducing  the  hand  the  neighborhood  of  the 
anus  is  inspected  and  tumors,  parasites  or  blood  are  noted  if  present.  The  oiled  or 
greased  hand  is  introduced  by  overcoming  the  resistance  of  the  rectum  with  the 
fingers  closed  into  a  cone.  It  is  then  advanced  carefully  until  the  arm  has  been 
pushed  in  as  far  as  the  elbow;  while  this  is  being  done  one  can  ascertain, 
by  palpating  the  rectal  wall,  whether  the  latter  has  been  torn.  The  hand  then 
progresses  in  the  direction  of  the  thorax  to  find  out  whether  the  rectum  is  empty 
(obstruction).  Then  palpation  is  made  through  the  rectal  wall  in  order  to  examine 
Uie  urinary  bladder,  the  two  abdominal  rings  (in  mares  the  ovaries),  the  accessible 
portions  of  the  small  and  large  intestines,  the  posterior  or  mesenteric  root,  the  poster- 
ior, upper  portion  of  the  spleen,  the  left  kidney  and,  in  horses  that  are  not  too  large, 
the  anterior  mesenteric  root  and  the  vessels  contained  in  it.  A  man  of  medium  size 
ia  able,  in  not  too  large  horses,  after  introducing  the  arm  up  to  the  shoulder,  to 
palpate  the  anterior  portion  of  the  left  kidney  and  from  there  downward  and 
laterally  a  spherical  segment  of  the  abdominal  cavity.  If  possible  the  examination 
ia  made  on  the  standing  horse.  Very  restless  horses  must  be  first  quieted  by  an  in- 
jection of  morphine  or  by  choral  hydrate,  or  they  must  be  restrained. 

Treatment.  In  order  to  avoid  serious  errors,  treatment 
must  always  be  directed  against  the  underlying  disease,  which 
has  either  been  determined  with  certainty  or  at  least  with  good 
probability.  The  variable  nature  of  the  causes  of  colicky  pain 
excludes  any  uniform  method  of  treatment;  it  is,  however,  al- 
ways advisable  to  take  the  patients  to  a  roomy  closed  place  well 
littered  with  dry  straw,  to  prevent  reckless  throwing  down  and 
impetuous  rolling  partly  by  narcotic  means,  partly  by  proper 
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From  the  oblong  ova  (Fig.  51),  opening  by  a  lid  and  glued 
to  the  hairs  in  a  downward  direction,  there  issue,  after  a  few 
days,  slender  larvae  composed  of 
thirteen  segments.  The  horses  lick 
these  larvsB,  probably  because  of 
itching,  get  them  into  their  mouths 
and  ingest  them  with  the  food  and 
water  into  the  stomach;  here  the 
larvae  bore  into  the  mucosa  and  de- 
velop. According  to  another  view, 
the  larvae  wander  in  the  mouth  from 
various  portions  of  the  body  of  the 
horse,  or  to  a  place  where  they  can 
be  licked  off.  After  about  ten 
months,  that  is,  between  May  and 
September,  especially,  however,  in 
July,  they  become  detached  from 
the  mucosa  and  get  into  the  out- 
side world  with  the  contents  of  the 
stomach  or  intestines.  They  change 
into  the  chrysalis  stage,  either  in 
the  ground  or  in  horse  manure.  The 
flies  creep  out  after  thirty  or  forty 
days  and  after  copulation  the  fe- 
males deposit  their  ova  on  horses. 


Fig.  51.    Ovum  with  larvae  of  Gas- 

trophilus  equi.  Figures  to  the  right 

double  magnification,  to  the   left 

highly  magnified. 


The  body  of  the  bot-fly  larvae  is  oblong,  pointed  in  front,  rounded 
off  behind ;  it  is  composed  of  eleven  rings  more  strongly  curved  on  the 
dorsal  aspect;  the  anterior  rings  are  supplied  with  fine  spikes  at  their 
dorsal  margin.  The  first  segment  is  supplied  with  two  chitinous  mouth- 
hooks,  and  above  them  two  buttonlike  antennae  or  feelers.  The  full- 
grown  larvfle  are  up  to  20  mm.  long  and  reddish  to  yellowish-gray  in 
color. 

The  larvae  of  tlie  following  species  of  Gastrophilus  occur  in  the 
stomach  of  the  horse : 


1.  Gastrophilus  equi  (large  Ftomarh  bot-fly) :  A  fly  twelve  to  fourteen 
mm.  long  which  lays  its  eggs  preferably  on  the  anterior  portion  of  the  body  of  the 
horse.  The  larvae  adhere  to  the  esophageal  portion  of  the  stomach.  This  fly  is  very 
widely  disseminated  and  most  larvse  occurring  in  the  stomach  of  the  horse  belong  to 
this  Bj)ecies. 

2.  Gastrophilus  haemorrhoidalis  (rectum  botfly) :  Somewhat  smaller,  dark 
brown,  likewise  wides])read  bot-fly;  the  females  deposit  their  ova  preferably  on 
the  lips  on  the  tactile  hair  of  the  horse,  also  frequently  on  other  parts  of  the  an- 
terior portion  of  the  body.  The  larva?  are  somewhat  smaller,  dark-red  and  they  are 
parasitic  on  the  pyloric  portion  of  the  stomach  of  the  horses,  also  in  the  duodenum; 
after  they  are  fully  developed  and  shed,  they  remain  for  some  time  in  the  rectum, 
where  they  assume  a  green  color,  after  which  they  are  voided. 

3.  Gastrophilus  pecorum  (cattle  bot-fly) :  Twelve  to  fifteen  mm.  long, 
dark  brown.  The  larva?  are  particularly  common  in  Hungarian  and  Russian  horses; 
they  are  thirteen  to  fourteen  mm.  long,  of  a  dark  brown  color,  are  preferably  found 
in  the  stomach  and  duodenum  and,  after  full  development,  remain  in  the  rectum  for 
some  time. 

4.  Gastrophilus  nasalis  (nose  bot-fly) :  Light  chestnut  brown,  twelve  to 
thirteen  mm.  long,  more  rare  than  the  preceding  species.     The  yellowish-white  larvro 
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lying  tissue  from  the  thickened  epithelial  covering.  There  is  a  proliferation  of  the 
gastric  glands  and  microscopically  small  adenomalike  formations  subsequently  de- 
velop in  the  tissues  below  the  base  of  the  ulcer.  After  the  detachment  of  the 
larvsB  cicatricial  nodules  remain  in  the  mucosa. 

Sjrmptoms.  Aside  from  those  very  rare  cases  which  go 
on  to  perforation,  the  invasion  of  a  larger  number  of  Gas- 
trophilus  larvae  leads,  particularly  in  foals,  to  symptoms  similar 
to  those  of  strongylosis  in  lambs  (stomach-worm  disease  of 
lambs,  Kroning).  According  to  the  intensity  and  the  time  of 
the  infection  and  the  nutritive  condition  of  the  affected  animals, 
the  symptoms  come  on  either  towards  the  end  of  the  period  of 
pasturing  or  shortly  after  the  stabling  of  the  animals,  or  occa- 
sionally only  during  winter.  In  the  foreground  of  the  clinical 
picture  are  variable  appetite,  poor  appearance  of  the  animal, 
pale  discoloration  of  the  mucosae,  marked  emaciation  and  occa- 
sionally symptoms  of  colic.  The  heartbeat  becomes  thumping, 
the  pulse  weak,  the  general  condition  poorer  and  poorer,  and 
the  animals,  which  finally  suffer  from  a  complete  lack  of  appe- 
tite, have  d\vindled  down  to  mere  skeletons,  so  that  they  finally 
cannot  get  up  from  the  floor  any  longer.  If  proper  treatment  is 
not  instituted  the  animals  may  die  from  six  to  eight  week  after 
an  intense  invasion  (Kroning)  or  perhaps  only  'after  two  to 
four  months;  in  milder  cases  spontaneous  recovery  occurs. 
Kater  observed  in  a  horse  the  picture  of  stenosis  of  the  duo- 
denum ;  Tegg  that  of  pylorus  stenosis ;  Rexilius  saw  increasing 
cachexia,  lack  of  appetite  and  increased  thirst. 

The  presence  of  larvae  of  Gastrophilus  haemorrhidalis  and 
G.  nasalis  causes  an  irritable  condition  of  the  rectum,  which 
leads  to  symptoms  of  gastric  catarrh  (frequent  defecation, 
straining,  itching,  eventually  excitement  and  restlessness,  sim- 
ilar to  those  in  colic) ;  straining  may  exceptionally  lead  to  pro- 
lapse of  the  rectum. 

Diagnosis.  The  greatest  significance  must  be  attached  to 
the  history  of  the  case  (onset  of  the  disease  shortly  after  a 
rather  long  period  of  pasturing)  with  a  negative  result  of  the 
examination  of  the  various  organs.  Additional  evidence  is 
forthcoming  if  Gastrophilus  larvae  are  expelled  from  time  to 
time  per  rectum  and  if  such  larvae  are  found  attached  to  the 
rectum.  Cachexia  of  foals  (see  page  342),  can  be  excluded  by 
the  fact  that  it  disappears  entirely  during  pasturing  or  at  least 
improves  considerably.  The  presence  of  ascaris  in  the  intes- 
tines can  be  ascertained  by  finding  the  worms  of  their  ova  in 
the  feces.  The  exclusion  of  sclerostomiasis  is  always  very 
difficult  and  often  can  be  made  only  on  postmortem  examina- 
tion ;  both  diseases  may  occur  simultaneously.  Infectious  anemia 
attacks  horses  without  difference  of  age  and,  in  chronic  cases 
which  alone  liave  to  be  considered  with  reference  to  differential 
diagnosis  from  gastropliilus  infection,  causes  repeated  attacks 
of  fever  with  little  disturbance  of  appetite. 
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Treatment.  The  ordinary  anthelniintie  drugs  have  no  ef- 
fect npon  the  very  resistant  gastrophihis  h^rvie.  Tlie  larv^a^ 
however,  are  killed  or  narcotized  by  carbon  disulphide  (ear- 
boneum  snlijhnratnm)  wbieli  has  been  reeonimended  by  Per- 
roneito  and  Bosso  and  they  are  then  voided  with  the  feces. 
The  drug  is  administered  in  gelatin  capsules  of  12-15  gm.  (foals 
only  6-8  gin.)  three  or  four  times  at  intervals  of  two  hours,  after 
the  auLmals  have  been  starved  for  twelve  to  twenty-four  hours. 
The  niedieine  is  administered  with  the  aid  of  a  Imlling  gun 
or  the  capsules  may  have  l>een  lubricated  with  castor  oil  or 
vaselin  and  they  are  pbiced  on  the  tongue  by  the  hand,  pro- 
vided tlie  animals  are  not  too  young;  they  are  then  swallowed 
l>y  deglutition  due  to  reflex  irritation.  One  nuiy  improvise  a 
simple  Inilling  gun  by  splitting  crosswise  one  end  of  a  reed 
12-15  cm,  long;  tlie  four  sections  nuule  by  the  cross  incisions 
nnist  be  rounded  off-  One  end  of  tlie  capsule,  nuide  slippery  as 
indicated  above,  is  grasped  between  tlie  four  sections  of  the 
reed  and  is  piisluHl  along  the  hard  palate,  back  to  the  velunij 
then  the  capsule  is  swallowed  (Tarr).  After  twelve  to  twenty- 
four  boors,  one  administers  250-500  gm,  of  castor  oil,  or  tartar 
emetic  (6-10  grn.)  with  sweet  milk  or  mneilage  or  an  aloe  pill 
(15-o0  gnu).  The  efficiency  of  earbon-disidphite  lias  frequently 
been  confirmed  (Bugarli,  Cognesi,  Hanke,  AVessel,  Kroning  and 
others) ;  the  discharge  of  the  larvic  l>egins  as  early  as  the  next 
day;  they  are  found  in  the  feces  in  various  stages  of  develop- 
ment. Animals  which  are  greatly  emaciated  are  much  affected 
liy  energetic  treatment  and  some  may  even  suceunib  to  it  (au- 
tliors'  ol)servation).  Santy  found  oil  of  turpentine  effective 
(50-80  gm.)  ;  it  is  given  in  milk. 

Larva?  in  the  rectum  may  be  n^moved  manually  or  by  in- 
jections of  soap-,  vinegar-,  or  creolin-water;  also  with  carl>on- 
disulphide  (5  to  10  ^n.  to  one  quart  of  nmeilage).  Labat  ree- 
OTumends  the  inunction  of  the  rectal  mucosa  with  boro-vaselin, 
wliereopon  the  larva^  liccome  detached,  without  dying,  and  are 
voided.     The  discharged  larvae  should  lie  destroyed. 

Literature.     Kroning,   Z.    f.   Vk.,   1906,  202    (Lit.).— Petit  &   Germain,   BulL, 
1907,  405. 


Nematodes  in  the  Stomach  of  the  Horse.  The  fine  filifnnn  Spirop- 
tera  megiistotna  forms  linn  tmnors  up  to  t!i(?  size  of  a  lu'u  s  ei^g  hi  the 
neighborhood  of  the  left  uaargin  of  the  glaodular  iinn'osa  ;  the  worms 
can  lie  expressed  from  the  opening  of  the  tumor.  This  worm  as  well  as 
Spiroptera  inielirostoma,  infeet,  aecordiug  to  Riiilliet,  the  gastric  mucosa 
of  horses  and  produce  in  donkeys  even  ulceration  of  the  stomach ;  they 
as  well  as  Stroiif^ylus  teuuissimiis,  found  onee  by  Mazzaiiti  in  the  stomach 
of  a  horse,  are  of  no  signifieanee  from  a  elinieal  staiidpoiiit.  Weston 
saw,  however,  several  eases  of  alceration  in  the  pylorie  portion  of  the 
stomach  or  in  the  duodenum  due  to  8p,  megastoma  \nni  suhse<pient 
peritonitis  and  death.  Petit  &  Germain  saw  adeiiomatouslike  formations 
iu  the  stomach  of  a  horse  due  to  the  presence  of  Strongyhis  Axei. 
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(b)    Stomach-worm  Disease  of  Sheep  and  Goats.    Strongylosis  ven- 
triciUi  ovum  et  caprarum. 

Occurrence.  The  disease  occurs  in  marshy  territories,  ex- 
posed to  frequent  rains  and  inundations,  and  it  sometimes 
causes  great  losses.  Animals  of  all  ages  are  affected,  but  pref- 
erably only  lambs,  kids  and  yearlings.  The  affection  is  fre- 
quently seen  simultaneously  with  the  lung-worm-,  or  the  liver- 
fluke  disease. 

Etiology.  The  disease  is  caused  by  strongylidae,  most  com- 
monly by  Strongylus  contortus,  more  rarely  by  Strongylus  fili- 
coUis,  Strongylus  vicarius,  Strongylus  circumcinctus,  Strongy- 
lus retortaeformis,  Strongylus  Ostertagi  or  by  other  species  of 
strongylus. 

strongylus  contortus  is  a  filiform  worm  one  to  two  cm.  long  (females  two  to 
three  em.) ;  its  red  color  is  believed  by  the  majority  of  authors  to  be  due  to  blood 
coloring  matter  obtained  from  the  stomach;  others,  however,  including  Ligni^res, 
think  that  the  coloring  matter  is  not  hemoglobin. 

The  embryology  of  the  stomach  strongylidae  has  not  been  definitely 
settled;  the  investigations  of  Ransom,  Piana  and  Stodter  have  shown, 
however,  that  the  ova  of  Strong>'lus  contortus,  Strongylus  Ostertagi  and 
Strongylus  retortaeformis,  voided  with  the  feces  of  infected  animals,  un- 
der favorable  conditions  of  temperature,  discharge  embryos  which  obtain 
their  nutrition  from  the  excreta  in  which  they  were  set  free  and  grow 
up  to  the  size  of  about  one  mm.  If  the  larvaB  are  then  taken  up  by 
sheep  they  attain  their  full  length  after  a  sojourn  of  two  to  three  weeks 
in  the  abomasum  of  these  animals. 

The  resistance  of  the  larvae  is  very  great.  According  to  Ransom  they  can 
stand  desiccation  for  thirty-five  days,  and  according  to  Piana  up  to  ten  months. 
They  become  immobile  in  much  water;  can,  however,  revive  later  on.  They  can 
stand  the  cold  of  winter  without  any  harm  and  remain  alive  on  pastures  for  seven 
or  eight  months. 

Natural  infection  occurs  during  pasturing  by  the  ingestion 
of  plants  contaminated  with  Strongylus  larvae,  possibly  also  with 
the  drinking  water.  Lambs  are  said  sometimes  to  become  in- 
fected during  barn  feeding  (Miehalik).  Eggs  as  \vell  as  em- 
bryos up  to  their  fourth  to  fourteenth  day  of  embryonic  life  are 
not  infective  (Ransom). 

Pathogenesis.  The  strongylidae  bore  into  the  gastric  mu- 
cosa and  suck  blood  from  it ;  in  this  manner  they  disturb  the  nu- 
trition of  the  hosts  in  a  degree  proportionate  to  their  number. 
More  detrimental  than  the  loss  of  blood  is,  how^ever,  probably 
the  absorption  of  toxic  metabolic  products  (according  to  Grosso 
hemolysins)  of  the  parasites. 

The  injuries  produced  by  the  parasites  afford  an  opportunity  for  bacterial  in- 
vasion.    Lignidres  showed  that  a  disease  prevalent  in  Argentine  and  known  under  the 
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Prophylaxis.  This  consists  iii  avoiding  wet,  marshy  and 
suspicious  pastures  and  the  separation  of  the  sick  and  of  all 
adult  animals  from  the  lambs  and  kids.  The  animals  should 
have  access  to  good  and,  if  possible,  to  running  water;  eventu- 
ally there  should  be  elevated  stone  steps  leading  to  the  source 
of  water  to  prevent  the  animals  from  tramping  into  it  or  con- 
taminating it  with  their  feces  (Stodter).  If  a  continuous  avoid- 
ance of  infected  pastures  is  not  possible,  they  ought  to  be  aban- 
doned as  such  for  one  or  two  years  and  ought  to  be  utilized  for 
other  purposes.  Eansom  recommends  a  procedure  in  this  re- 
spect which  promises  permanent  results. 

From  October  to  March  the  animals  may  be  kept  in  a  common  barn  without 
consideration  as  to  age,  and  they  may  be  pastured  together  in  April  in  a  non- 
infected  pasture.  In  May  the  pasture  is  changed  every  two  weeks,  and  in  June 
every  tenth  day,  and  between  July  and  August  every  week  in  such  a  manner  that 
the  preceding  pastures  are  no  more  visited  during  the  same  year;  in  September  the 
change  of  pastures  should  again  occur  in  longer  intervals.  Next  year  the  same 
pastures  may  again  be  visited  in  the  same  order  of  rotation,  because  the  disseminated 
ova  or  embryos  have  perished  in  the  mean  time.  In  the  fall  the  adult  sheep  should 
receive  an  anthelmintic  course  of  treatment. 

Another  method  consists  in  dividing  the  pasture  by  a  small  neutral  strip  into 
two  portions,  one  for  the  lambs  and  one  for  the  adult  animals.  The  lambs  should  be 
allowed  to  be  with  their  mothers  only  during  sucking.  If  covering  of  the  females 
is  so  arranged  that  ewing  occurs  during  the  winter  months,  the  lambs  may  be  sepa- 
rated from  the  ewes  at  the  beginning  of  pasturing  and  they  can  then  be  pastured 
in  localities  which  have  not  been  visited  by  sheep  for  one  year. 

Literature.  Michalk,  B.  t.  W.,  1891,  573.— Plana,  Clin,  vet.,  1906,  15.— Ransom, 
Vet.  Journ.,  1907,  340. — Stodter,  Die  Strongyliden  im  Labmagen  der  gazahmten 
Wiederkauer  und  die  Magenwurmseuche,  Dis.  Bern.,  1901  (Lit.). 

(c)  Stomach-worm  Disease  of  Cattle.   Strongylosis  ventriculi  bovum. 

Occurrence.  Strongylidae  are  frequently  parasitic  in  the 
abomasum  of  cattle,  but  they  produce  disease  only  if  present  in 
large  numbers.  The  disease  is  then  usually  seen  in  young  cattle 
after  they  have  been  pastured.  Sometimes  the  disease  occurs 
in  an  enzootic  form  (Harker,  Penberthy,  MacFadyean,  Lien- 
aux,  Klein). 

In  the  Berlin  abattoir,  Ostertag  found  Strongyhis  convolutus  (Str.  Ostertagi, 
Stiles)  in  90^/c  of  the  cattle  killed.  According  to  Stodter  the  stomach  strongylosis 
of  cattle  is  found  everywhere  in  the  world. 

Schnyder,  who  has  studied  stomach  strongylosis,  claims  that  the  disease  known 
in  the  country  around  the  ZUrich  Lake  as  ^^  Kaltbriindigkeit**  is  a  strongylosis 
found  during  all  seasons  and  in  cattle  of  all  ages,  independently  of  dry  or  green 
feeding.  He  could  demonstrate  the  presence  of  the  disease  in  0.2%  of  all  cattle. 
Bang,  however,  calls  attention  to  the  fact  that  these  cases,  and  others  frequently 
observed  in  cattle,  may  be  a  combination  of  gastric  strongylosis  with  the  much  more 
dangerous  enteritis  paratuberculosa  Bang  (see  Vol.  I). 

Etiology.  According  to  Schnyder 's  investigations  there 
occur  in  the  abomasum  of  cattle  Strongjius  Ostertagi  Stiles 
(Str.  convolutus),  Str.  retorta^formis  of  Zeder,  Str.  Curticei 
Giles  (Str.  ventricosus),  Str.  oncophorus  Railliet,  Str.  filicollis 
Rudolphi  and  the  Str.  contortus  Rudolphi.  One  usually  finds 
several  species  simultaneously  in  the  stomach  and  intestines  of 
cattle. 
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ferential  diagnosis  has  to  consider  particularly  enteritis  para- 
tuberculosa  (see  Vol.  I). 

Treatment  and  Prophylaxis.  In  cases  not  very  much  ad- 
vanced Schnyder  had  good  results  from  the  administration  of 
flores  cinae  (150-200  gm.  prepared  as  a  decoction).  One  may  also 
use  the  drugs  mentioned  under  worm  disease  of  sheep;  the 
doses  have  to  be  increased  proportionately  (see  page  458). 
Klein  obtained  favorable  results  with  creosote. 

The  prophylaxis  calls  for  measures  like  those  recommended 
against  strongylosis  of  sheep  (see  page  458). 

Literature.  Blunschy,  Unters.  uber  d.  Verand.  d.  Schleimh.  b.  d.  Magen-Darm- 
Strongylose,  Inaug.  Diss.,  1906  (Lit.).— Klein,  Vet.  Jahrb.,  1906,  131.— Li^naux  Ann., 
1900,  438.— Ostertag,  Z.  f.  Flhyg.,  1890,  I,  1.— Schnyder,  Beitr.  z.  Kenntn  d.  Magen- 
Darm-Strongylose,  Inaug.  Diss.,  1906  (Lit).  * 


Stomach-worm  Disease  in  Roes.  Roes  are  sometimes  infected  and 
many  may  die  in  consequence  of  invasion  by  Strongylus  contortus,  Stron- 
gylus  Ostertagi  and  Strongylus  filicollis.  In  more  intense  invasions  the 
affection  leads  to  hydremic  cachexia  (Feser,  W.  f.  Tk.,  1903. — Stroh., 
Z.  f.  Flhyg.,  1905,  XV,  163). 


(d)    Parasites  in  the  Stomach  of  Swine. 

The  following  nematodes  occur  in  the  stomach  of  hogs : 

1.  Spiroptera  strongylina;  a  slender  whitish  worm,  males  10  to 
thirteen  mm.,  females  12  to  20  mm.  long ;  it  forms  small  tumors  in  the 
submucosa;  it  bores  into  the  mucosa  and  may  in  this  manner  cause 
serious  gastritis.  This  parasite  has  repeatedly  caused  enzootics,  ter- 
minating fatally  within  three  to  four  days  (V.  Ratz). 

2.  Gnathostoma  hispidum  (Cheiracanthus  hispidus) ;  cylindrical 
worm,  2  to  3  cm.  long,  thickened  at  the  anterior  end,  adhering  to  the 
gastric  mucosa  or  boring  into  it,  the  posterior  end  projecting  free  into 
the  lumen.  The  worm  produces  intense  inflammation  of  the  mucosa, 
thickening  of  the  gastric  wall,  dilatation  of  the  stomach,  disturbances 
of  digestion,  cachexia  (Csokor)  ;  the  parasite  was  found  in  Hungarian 
hogs  by  V.  Ratz  and  Stroese. 

3.  Simondsia  paradoxa;  found  in  England  by  Simonds,  in  Hun- 
gary by  V.  Ratz  in  the  stomach  of  swine;  the  females,  45  mm.  long,  were 
seen  inside  of  cysts  of  the  gastric  wall,  projecting  with  their  head  into 
the  cavity ;  the  males  are  found  free  in  the  gastric  contents. 

4.  Strongylus  rubidus;  This  worm  was  found  by  Hassall  and 
Stiles  in  25  to  75  per  cent  of  all  hogs  examined  in  the  stockyards  of 
Washington,  D.  C. ;  Oppermann  saw  an  enzootic  outbreak  of  the  disease 
due  to  this  worm  among  breeding  soWvS  of  a  farm  in  Westplialia,  Ger- 
many. The  infection  occurred  while  the  animals  were  in  an  unpaved 
yard  continually  contaminated  with  manure.  The  worms  produce  diph- 
theroid chronic  inflammatory  changes  in  the  gastric  mucosa,  which  lead 
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gering;  they  have  dull  eyes  at  the  end  of  the  first  day;  open  their  bill 
\^ide  and  succumb  after  being  sick  one  day;  occasionally  almost  imme- 
diately after  the  onset  of  the  first  symptoms. 

For  prophylactic  purposes  the  sick  animals  should  be  killed  and 
ducks  and  geese  ought  to  be  kept  away  from  the  suspicious  water.  Dur- 
ing the  months  of  June  and  September  the  latter  is  usually  yellowish 
or  brownish  due  to  the  presence  of  numerous  small  crabs. 

Rust  saw  an  enzootic  among  young  ducks,  infected  in  their  glandu- 
lar stomach  with  Tropisurus  fissispinus  (Tropidocerca  fissispina)  ;  the 
parasites  had  produced  ulcerative  changes  of  the  gastric  mucosa.  The 
infection  had  been  produced  likewise  by  Daphnia  pulex. 

Freese  saw  disease  in  young  geese  due  to  the  presence  of  Strongylus 
nodularis  under  the  mucosa,  less  frequently  in  the  dark-brownish  epi- 
thelial covering  of  the  muscular  stomach.  The  disease  manifested  itself 
in  progressive  emaciation  and  feebleness  in  spite  of  good  appetite,  and 
ended  fatally  within  three  to  eight  days.  Some  few  species  of  this  par- 
asite are  frequently  found  in  otherwise  healthy  geese. 

Literature.  Freese,  D.  t.  W.,  1908,  713.— Hamann,  Cbl.  f.  Bact.,  1893,  XIV, 
555.— Nicolas,  J.  \H.,  1904,  136.— Rust,  Pr.  VI.,  1905,  II,  30.— Sturhan,  Z.  f.  Vk., 
1903,  131.— Wolff hugel,  Z.  f.  Flhyg.,  1903,  XIV,  13. 


29.    Worms  in  the  Intestinal  Tract.  Helminthiasis. 

Worms  parasitic  in  the  intestinal  tract  produce  disease  in 
a  variety  of  ways. 

Contact  w  ith  the  mucosa,  adhesion  to  it,  boring  into  it,  pro- 
duce an  irritation,  which,  according  to  the  number  of  worms, 
may  cause  a  circumscribed  or  a  diffuse  catarrh  or  even  an  in- 
tense inflammation.  Worms  armed  with  hooks  may  penetrate 
more  deeply  into  the  mucosa;  they  may  even  perforate  the  in- 
testinal wall  and  cause  fatal  peritonitis. 

Great  numbers  of  larger  worms  may  unite  in  lumps  and 
may  narrow  or  obstruct  the  intestinal  lumen.  On  the  other 
hand  individual  worms  may  penetrate  into  a  duct  opening  into 
the  intestines,  especially  into  the  bile  duct ;  they  may  occlude  it 
and  prevent  the  discharge  of  a  secretion  or  excretion ;  they  may 
exceptionally  get  from  the  intestine  into  the  stomach,  esophagus, 
pharynx,  buccal  cavity  or  larynx. 

By  ^\^thdrawal  of  nutritive  material  intestinal  worms, 
when  present  in  larger  numbers,  cause  emaciation,  eventually 
also  anemia  of  the  host;  in  the  production  of  the  latter  the 
toxins  (leucomaines  or  ptomaines  [Linstow])  of  the  w^onns 
play  an  important  role. 

Poisonous  substances  have  been  demonstrated  in  many  helminthes.  They  pro- 
duce destruction  of  the  red  ])loo<l  corpuscles,  reduction  of  hemoglobin,  anemia  with 
poikilocytosis,  the  appearance  of  nucleated  red  blood  corpuscles,  including  megalo- 
blasts  and  an  eosinoi)hilia  of  the  blood.  They  also  produce  an  increased  decomposi- 
tion of  the  protcids  of  other  orjijans. 

Many  intestinal  parasites  may  bring  about  secondary  in- 
fections in  consequence  of  injury  to  the  mucosa.  Such  secondary 
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of  the  segments.  The  canaliculi  terminate  in  an  opening  on  the 
posterior  margin  of  the  last  segment. 

The  development  of  tapeworms  occurs  as  follows:  After  the 
ova,  which  are  voided  with  the  segment,  have  gotten  into  the  stomach 
of  a  proper  host,  their  shell  is  dissolved  and  the  free  embryo  (on- 
cosphere) perforates  the  wall  of  the  stomach  or  intestine,  and  gets  ac- 
tively or  passively  into  various  organs;  in  case  it  comes  from  a  taenia 
it  changes  into  a  bladder-worm  or  cysticercus;  while  the  embr>'0 
of  Bothriocephalidae  forms  a  band-like  pleurocercoid.  If  the  cysticer- 
cus or  pleurocercoid  subsequently  gets  into  another  proper  host,  the 
scolex  becomes  extruded,  the  bladder  or  the  body  of  a  pleurocercoid  is 
digested  and  the  free  scolex  or  pleurocercoid  wanders  into  the  intes- 
tine, attaches  itself  to  the  mucosa  and  the  development  of  segments 
begins.  Embryos  are  formed  in  the  ova  after  fertilization.  From  time 
to  time,  shorter  or  longer  portions  of  the  worm  become  detached  and 
are  voided  with  the  feces  (T.  echinococcus  consisting  of  three  or  four 
segments  is  voided  completely),  the  segments  remain  outside  on  the 
ground,  on  straw,  or  grass.  They  remain  alive  for  a  few  days,  show 
even  some  motion,  then  they  die,  the  ova,  however,  are  protected  by  a 
thick  shell,  and  remain  alive  much  longer,  provided  that  there  is  some 
moisture.  Bothrocephalidae  deposit  their  ova  in  the  intestinal  tract  of 
the  host. 

The  morbid  effect  of  taenia  is  due  to  a  withdrawal  of  nutri- 
tive material,  also  to  their  poisons  (Linstow) ;  serious  disturb- 
ances of  health  are  observed  only  in  the  presence  of  numerous 
tapeworms. 

Literature.     Leuckart,  Die  Parasiten  d.  Menschen,  1881,  I,  340. 


(a)     Tapeworms  in  Horses. 
Etiology.     Three  bookless  tapew^orms  occur  in  the  horse : 

1.  Anoplocephala  (Taenia)  plicata:  10-25  cm.  long,  flat  tapeworm  with  com- 
paratively large  (4  mm.  wide)  square  head,  supplied  with  four  strong  suckers.  The 
ova  are  round  or  cubical. 

2.  Anoplocepliala  (T.)perfoliata:  2.5-8  cm.  long  and  3-15  mm.  wide';  found  in 
the  small  intestine,  exceptionally  also  in  the  stomach.  Head  blunt,  2  mm.  thick  with 
well  developed  suckers,  behind  the  head  on  the  upper  and  lower  side  two  rounded 
flaps.    The  ova  are  polygonal. 

3.  Anoplocepliala  (T.)  mamiUana:  Only  1-5  cm.  long  and  4-6  mm.  wide.  The 
oval  suckers  found  on  a  spherical  head  are  provided  with  a  central  furrow-like  de- 
pression.    The  ova  are  elongated.     Is  found  in  the  duodenum  and  jejunum. 

Tapeworms  are  comparatively  rare  in  horses;  A.  perfoliata 
is  the  most  common  among  them.  The  cysticercus  of  these  tape- 
worms and  the  manner  in  which  horses  are  infected  are  un- 
known. 

Anatomical  Changes.  If  the  intestine  contains  many  tape- 
worms, its  wall  bulges  out  here  and  there,  and  the  worms  are 
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Treatment.    The  same  drugs  as  those  recommended  above 
for  the  horse  may  be  utilized. 

Literature.    E^gmanii,  Schw.  A.,  1894,  XXXVI,  10.— Fumagalli,  Clin,  vet.,  1902, 
529.— Haubold,  S.  B.,  1888,  72. 


(c)    Tapeworms  in  Sheep. 

Etiology.  In  the  intestinal  tract  of  sheep  are  found  some- 
what frequently  only  the  Monieza  (Taenia)  expansa  (see 
above;  also  in  goats  not  uncommon),  and  the  Moniezia  (T.)  alba. 
More  rare  are  Taenia  ovilla  (according  to  Perroncito,  more  fre- 
quent in  Italy;  according  to  Lung\\^itz,  less  so  in  Germany); 
Moniezia  Benedeni,  M.  trigonophora,  Stilesia  centripunctata, 
St.  globipunctata  and  others. 

From  a  practical  standpoint  the  most  important  is  Moniezia 
expansa,  because  in  summer  it  may  occasionally  cause  numer- 
ous infections  in  lambs  and  yearlings,  exceptionally  also  in 
older  sheep,  and  may  even  cause  numerous  deaths  (socalled 
worm  epizootics).  Lambs  born  during  the  winter,  most  fre- 
quently fall  victim  to  this  disease  if  thoy  are  driven  to  the  pas- 
ture in  spring  or  at  the  beginning  of  summer,  during  moist 
weather.  Although  more  rarely,  the  disease  may  come  on  during 
stall  feeding,  and  laml)s  sometimes  sicken  when  they  are  still 
very  young.  Spinola  found  tapewoims  10  meters  long  in  a  lamb 
of  four  weeks;  this  points  to  a  very  rapid  development  of  the 
taenia  since  infection  can  have  occurred  only  after  the  birth  of 
the  lamb. 

Symptoms.  The  symptoms  of  infection  are  primarily  only 
disturbances  of  digestion  that  are  not  very  marked  in  character ; 
later  on  some  animals  of  a  herd  are  less  lively,  they  separate 
from  the  herd,  become  emaciated  and  remain  stunted  in  develop- 
ment. The  mucosae  of  such  animals  are  found  j)ale,  the  wool  is 
dry  and  can  be  pulled  out  easily.  The  animals  occasionally  ex- 
hil)it  symptoms  of  colic,  strain  without  voiding  any  feces  and 
then  run  away  with  their  tail  elevated.  Tjater  on  the  feces  be- 
come mushy  or  even  thin  fluid,  and  in  them  may  l)e  recognize<l 
the  yellowish  white,  motile  proglottides.  Occasionally  obstruc- 
tion of  the  small  intestines  by  masses  of  worms  occurs,  death 
then  usually  ensues  rapidly,  even  before  the  emaciation  has 
been  fully  developed.  (Blumenberg  saw  numerous  fatal  cases, 
due  to  intestinal  ol)struction  of  this  kind.) 

Treatment  and  Prophylaxis.  It  is  advisable  to  give  green 
feed  to  the  animals  for  several  days  before  the  treatment  proper 
is  instituted,  also  pine  needles  or  juniper  berries.  The  follow- 
ing anthehninties  are  to  be  recommended:  Oil  of  turpentine, 
alone  or  mixed  with  hartshorn  oil  (aa  teaspoonful),  extractum 
filicis  maris  a^thereum  (5-10  gm.  with  oil),  kaniala  (4-6.0  gm., 
recommended  strongly  by  Hartmann  upon  the  results  of  com- 
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parative  exx>eriments),  picric  acid  (0.1-0.2  gin*)  and  picrate  of 
potash  (0.0-1.5  gm.  in  pills) ;  except  kamala,  these  drugs  should 
be  combined  with,  or  followed  in  2  to  3  hours  by  laxatives  (0.2- 
0.5  tartar  emetic,  castor  oil  in  tablespoonful  doses).  This  course 
is  to  be  repeated  after  1  to  2  weeks. 

Prophylaxis  consists  in  keeping  the  sheep,  especially  the 
lambs,  away  from  infected  pastures. 

Literature.  BlumenfeliJ,  Vet  Jhb.,  1905,  154.— Uarluiajm,  Mag.,  1862,  123.— 
LimjTwitz,  A.  f.  Tk.,  1S95/XXI,  105.— Marotel  &  Mouasu,  J.  v©t.»  1906,  223.— 
Keuniann,  Kcv,  va,,  1891,  25  L 


(d)     Tapeworms  in  Dogs. 
Etiology.     Five  taenia  are  more  commonly  found  in  dogs: 

1.  Taenia  serrata:  0.5  2,0  meters  long.  Ilead  sraalU  supplied  witb  a  wreatli 
of  hooks  34  to  -JS  in  number.  Segments  about  400,  in  the  middle  of  the  chain  square, 
more  tlistally  they  are  elonj^ated,  rectangular  (^-10  mm.  by  4-6  mm.  wide);  the  poa- 
terior  marj^in  projects  laterally,  so  that  the  lateral  margin  of  the  ehain  is  serrated. 
The  uterus  has  8-10  branches  on  each  side.   Ova  oval  36-40  fi  long;  31-36  ^  wide* 

The  larval  stage,  Cysticercus  piriformis  develops  in  the  omentum  and  mesentery 
of  rabbits  and  hares  and  with  these  organs  usually  gets  into  the  stomach  of  hunting 
do^s.  After  two  niontba  mature  proglottitles  are  then  voide*i.  Haltbita  and  bares 
infect  themselves  from  plants  contaminated  with  the  feces  of  dogs. 

Lesbre  found  CyBticercus  pisiformis  in  the  brain  of  a  dog  infected  with  T.  ser- 
rata,  where  it  must  have  gotten  by  autodnfection  (Friedberger  &  Prdhner). 

2-  Taenia  marginatat  1.5-2*0  meters  long.  The  small  hea<l  is  provided  with 
a  double  wreath  of  hooks  (30-44)  and  has  four  round  suckers.  The  posterior  wavy 
margin  of  the  segments  overlaps  partly  the  following  segment,  the  mature  proglot 

tides  elongate*!,  14-16  mm.  long^  5-7  mm.  wide; 
uterus  on  both  sides  provided  with  5-8  times 
dividing  branches.  Ov^  somewhat  oval,  diame* 
ter  ai  36  m. 

This  Taenia  develops  from  Cysticercus  tenuj- 
eollis^  which  is  found  on  the  i>eritoneuni.  the 
capsule  of  the  liver^  exceptionally  also  on  the 
pleura  and  the  piericardium  of  herbivora»  par- 
ticularly of  sheep  and  hogs.  Butchers '  dogs  are 
particularly  exposed  to  the  infection,  these  ani- 
mals void  mature  segments  4-5  months  after  in* 
feetion. 

3.  Taenia  coennma:  It  is  rarely  longer 
than  40-fiO  cm.,  heail  small,  with  four  suckere 
and  a  wreath  of  22-23  booklets.  The  segments 
of  the  median  portion  are  square,  the  caudal 
segments  elongated:  8-16  mm,  long,  3-4  mm. 
wide.  The  mature  segments  are  like  cucuml^r 
seeds.  The  uterus  has  13-25  branches  on  both 
Sides,  the  ova  are  somewhat  elongated  with  a 
diameter  of  31-36  ^, 

The  larvte  of  Co^nurns  cerebral  is  develop  in 
the  brain,  occasionally  also  in  the  ^^pinal  canal  of 
the  i^heep,  rarely  in  other  herbivora.  These  infected  parts  are  fre<|uently  eaten  by 
butchers'  or  shi?pherds'  dogs,  and  these  then  develop  several  Ttenia  in  their  inteHinal 
tract,  be<»ause  each  bladder  contains  ntimerous  proscolices.  Mature  segments  are 
voided  after  2  to  2*^  months. 

4.  Dlpylidium  caninum  (Taenia  cncumerina)  is  10  to  40  cm.  long,  3  mm. 
wide  at  the  utmost.  The  small  head  terminates  in  a  rostellum  which  can  be  pro- 
jected and  withdrawn  between  the  poorly  developed  sucker?*.  The  rostellum  is  pro- 
vided with  about  f)«>  hooks,  arranged  in  four  rows.  The  mature  segments  are  pale 
red,  shai>ed  like  a  pumpkin  seed,  and  show  a  sexual  pore  on  each  side.  Several  ova 
are  united  to  a  sticky  mass,  a  socalled  cocon  {^g.  53). 


Fig.  53*    Coeon  of  Dipylidium 
enuiuuni. 
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According  to  Melnikow  the  cysticercus  of  this  Taenia  (Cryptocystis  trichodectis) 
is  found  in  the  hair  parasite  of  the  dog,  Trichodectes  latus  canis,  and  according  to 
the  more  recent  investigations  of  Grassi  in  the  dog  flea  Pulex  serraticeps,  also  in 
the  flea  of  man,  Pulex  irritans.  Dogs  infect  themselves  by  ingesting  these  parasites; 
even  sucking  puppies  may  do  fo  (parasites  2.5  cm.  long  were  found  in  a  puppy  10 
days  old,  and  mature  Taenia  in  puppies  1  to  2  months  old). 

5.  Taenia  echinococcas.  Three  or  four  segments,  not  over  5  mm.  long. 
Scolex  provided  with  four  suckers  and  a  rostellum  of  28  to  50  small  hooks,  arranged 
in  two  rows.  The  second  and  third  segments  are  incompletely  tleveloped  and  the 
fourth  only  is  sexually  mature.  The  emoryo  remains  alive  in  the  ovum  when  desic- 
cated for  10  or  11  days,  in  water  10  to  16  days. 

This  Taenia  develops  from  Echinococcus  polymorphus  found  in  the  internal 
organs,  preferably  the  liver  and  the  lungs  of  ruminants,  hogs,  also  of  man.  After 
the  ingestion  of  such  infected  organs  by  dogs  there  develop  usually  numerous  Taenia 
in  the  intestines  of  these  animals,  since  every  bladder  ordinarily  contains  several 
hundred  protoscolices.  Taenia  develop  from  these  in  6  or  J  weeks.  Different  species 
of  Taenia  echinococcus  are  developed  from  Echinococcus  cysticus  and  E.  alveolaris, 
according  to  claims  of  Ostertag,  Miiller,  Mangold,  and  Possell. 

Much  rarer  than  those  enumerated  are  Taenia  lineata^  T.  serialis,  T.  Krabbei. 

In  regions  where  dogs  have  occasion  to  eat  fish  they  also 
harbor  Bothriocephalus  (seen  in  Hungary  by  v.  Ratz).  The  ova 
of  this  intestinal  parasite  set  embryos  free  in  water,  which  are 
supplied  with  cilia  that  wander  into  fishes  (perch,  pike,  lake 
trout,  brook  trout)  to  infect  their  intestinal  muscularis  or  other 
organs  as  band-shaped  pleurocercoids.  If  taken  up  with  the 
infected  fish  they  soon  develop  in  the  intestinal  tract  of  dogs 
and  form  mature  segments  after  four  weeks.  Bothri- 
ocephalidae  are  flat,  the  head  is  elongated  with  two  longitudinal 
furrows,  the  surface  of  the  mature  segments  shows 
the  rosette-shaped  uterus  which  open  up  on  the 
surface. 


The  most  common  representative  is  Bothrloceplialas  latus 
which  is  found  particularly  on  the  shores  of  large  bodies  of  water, 
also  in  man.  This  worm  is  2  to  7  meters  long  in  dogs;  the  head 
is  lancet  shaped,  the  mature  Fegments  are  4  to  6  mm.  long  and  up 
to  2  cm.  wide.  After  the  ova  have  been  deposited  the  segments  shrink  Fig.  54.  Ovum 
(mature  segments  are  not  detached  like  those  of  Taenia).  Ova  of bothrioceph- 
oval  68  to  71  fi  long,  44  to  4;")  fi  wide;  they  have  a  litl  at  one  pole  alus  latus. 

which  can  be  well  seen  after  treatment  with  sulphuric  acid  (fig.  54). 

Other  Bothriocephalida)  are  found  in  Iceland  and  Greenlaml  (b.  curdatus,  b. 
fuscus). 

Concerning  tlie  occurrence  of  various  Taenia  in  dogs,  tlie 
following  may  be  said : 

Dipylidium  caninum  is  found  most  frequently,  because  dogs 
infect  themselves  easily  l)y  the  fleas  and  lice  found  in  their  coat. 
Butchers'  dogs  infect  themselves  easily  with  Taenia  ecliinococ- 
cus,  T.  marginata  and  T.  ccrnurus;  sliepherds'  dogs  particularly 
with  T.  ccenurus ;  hunting  dogs  with  T.  serrata.  The  frequency 
of  the  occurrence  of  these  taMiias  also  depends,  a  good  deal, 
upon  external  circumstances.  Tapeworms  in  dogs  are  rarer  in 
large  cities  with  well  regulated  slaughter  houses,  with  strict 
meat  inspection,  and  more  common  in  the  country  where  the 
supervision  is  loss  rigid.  Young  dogs  are  more  susceptible  to 
infection  than  older  animals. 

There  may  be  several  species  of  Taenia  in  one  host.    The 
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sibly  even  decreased.  Sometimes  attention  is  attracted  to  in- 
fected dogs,  when  they  exhibit  signs  of  itcliing  in  the  anal  region, 
and  either  lick  it  or  slide  on  their  haunches. 

One  may  find  proglottides  in  the  feces,  in  vomited  matter 
or  in  the  region  of  the  anus ;  ova  of  Bothriocephalus  are  found 
in  the  feces,  occasionally  also  ova  of  taenia.  Laxatives  ought  to 
be  given  in  doubtful  cases,  because  these  generally  expel  seg- 
ments of  taenia  if  present ;  however,  T.  echinococcus  is  frequent- 
ly overlooked  on  account  of  its  small  size. 

Treatment  and  Prophylaxis.  After  starving  the  animal  for 
one  day  and  cleaning  out  the  intestine  by  mild  laxatives  or  in- 
fusion of  water,  the  vermifuges  are  administered.  In  order  to 
jrevent  vomiting  the  animals  should  first  receive  some  muci- 
aginous  soup.  It  is  sometimes  necessary  to  introduce  the  vermi- 
"uge  with  the  stomach  tube,  after  the  stomach  has  previously 
3een  anesthetized;  for  this  purpose  one  may  use  a  mixture  of 
0.1  gm.  of  cocaine,  1.0  of  a  0.1%  sol.  of  suprarenin  with  10.0  aqua 
amygdal.  amar.  (10-30  drops),  or  anesthesin  (0.5  gm.)  (Uebele). 
The  vermifuges  to  be  used  are:  Kamala  (2-8  gm.  in  milk,  honey 
or  syrup),  the  last,  besides  being  a  reliable  anthehninthic,  acts 
as  a  laxative.  Extractum  filicis  maris  (0.5-5.0  gm.)  in  pills,  or 
better  in  gelatine  capsules ;  1  to  2  hours  later,  30-50  gm.  castor 
oil  must  be  administered,  or  the  drug  may  at  once  be  applied  in 
castor  oil.  Gmeiner  recommends  as  very  effective  filmaron  (0.2- 
0.4-0.7-1.0  gm.  in  gelatine  capsules  or  as  oil  of  filmaron) ;  when 
this  drug  is  used  the  animals  should  not  be  starved;  this  pre- 
caution is  necessary  to  prevent  poisonous  effect  of  the  drug; 
one  hour  after  its  administration  castor  oil  should  be  given. 
Flores  Kusso  (3-5.0  gm.  in  milk  or  water  are  given  every  hour, 
repeated  2-6  times) ;  arecanut  (5-10  gm.)  with  butter  in  kera- 
tinized pills;  if  there  is  no  spontaneous  defecation  within  two 
hours,  castor  oil  is  to  be  administered;  according  to  Scliiel  the 
dosage  is  as  follows:  10  gm.  kamala  and  20  gm.  arecanut  are 
rubbed  up  with  cocoa  butter  into  25  pills  and  these  are  coated 
with  keratin  and  given  in  doses  of  6  to  15  pills  at  a  time.  Kegen- 
bogen  recommends  Bengen  &  Co.  's  worm  capsules ;  these  contain 
1  gm.  arecanut  and  1  gm.  of  kamala  and  castor  oil  (5  pills  for 
large,  1  pill  for  small  dogs).  Cortex  punicae  granati  (5-50.0  gr.) 
is  macerated  for  24  hours  in  a  quart  of  water ;  this  is  then  boiled 
down  to  one  pint  and  given  in  three  fractional  doses  at  intervals 
of  one  hour;  three  hours  after  the  last  dose  castor  oil  is  admin- 
istered. As  home  medicines  are  recommended,  pumpkin  seeds 
(25-50)  or  turpentine  (2-4  gm.  with  the  yellow  of  an  eggy  re- 
peated on  several  consecutive  days). 

Prophylactic  measures  are  the  prevention  of  any  chance 
for  the  dogs  to  feed  on  infected  organs,  and  proper  cleanliness 
of  the  coat  to  destroy  fleas  and  lice. 

Literature.  I)o])])ertin,  I'ber  <1.  Verhalton  <1.  weissen,,Blutkorperchoii  usw. 
Inaug.  Diss.,  1907. — (xiiieiner,  D.  t.  W.,  1907,  514. — Mangold,  Uber  den  niultikolaren 
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Ediinokokkus  und  seine  Ta^nie»  Inaug.  Diss.,  l.S92.^Muller,  Munkh,  m,  W,,  1893,  241. 
— Nemimnn,  Kev.  vet,  WJ),  417.— Posselt,  Muiirli.  m,  W,,  1906,  537,  605  (Lit.  on  T. 
eehinot'oceuH).— Railliet,  Bull.,  ls9o,  11*7. — v.  Rutz,  A,  L.,  1904,  4L^EegenbogeH, 
B.  t.  W.,  1D08,  42o.— S^hiel,  B.  t.  W.,  liKJl,  648, 


(e)     Tapeworms  in  Cats, 

Etiologyp  Amoiiff  the  tapeworms  parasiticjn  the  intestinal 
canal  of  eats,  the  most  important  is : 

Taenia  crasaicolUs,  a  tapeworm  15  to  HO  em.  lon^,  with  a  jjlolmlar  head  with 
four  lar^^t*^  firomiiK'nt  surkers  and  a  filroiig  roKtelliim,  which  carries  a  wreath  com- 
posted  of  29  to  52  liooklets.  Immediately  after  the  heael  Joilow  yei^meiits  as  wide  or 
wi<ler  than  the  former;  tliese  H+»^nnents  increase  in  ^ii^e  froui  S  to  10  mm.  long  and 
5  or  6  iiioi.  wi<le.      The  ova  have  a  diameter  of  21  to  27  fi. 

The  tapeworms  «levelop  from  Cystieereus  faveiolaris,  which  is  eontained  in  the 
liver  of  mite  or  rats. 

Cats  are  also  infected  by  the  followini^  other  tapeworms:  Ta^da  ellipticA 
fprobalily  identieal  with  Dipyli^Hiaii  eaiUHum)  whitdi  may  Vie  piehent  in  several  hun- 
dred indivjiliials  in  the  same  host;  Dipyliflinm  Chyzeri^  the  roMtellum  of  whi(.'h  is 
provided  with  ro^e  tJiornlike  hooklets  arranged  in  12  to  13  rows;  further,  Taenia 
lineata  and  Bothriocephalue  fella. 

Symptoms.  T.  erassicollis  bores  deep  into  tlie  wall  of  the 
intestine  and  may  execptionally  perforate  it.  If  these  tape- 
worms are  present  in  hir>,^er  nnmhers  they  may  cause  chronic 
intestinal  c^atarrh,  witli  poor  appetite,  diarrliea,  then  eonsti- 
pation,  salivalion,  diinimifion  of  tlie  visnal  and  auditory  power, 
eniaeiation,  finally  eonvnlsions.  The  rlisease  sometimes  appears 
in  an  enzootic  form,  particularly  in  years  when  mice  are  very 
abundant. 

Treatment  is  tlie  same  as  in  dogs,  hut  the  vermifuges,  etc., 
have  to  be  given  in  one-half  tlie  dos(*s  indicated  for  dogs. 

Literature.     Deich,  S.  B.,  1001,  4r>.^V.  Rat^,  Kozl,  1897,  II,  28,  38. 


(f )     Tapeworms  in  Rabbits. 

Ilookless  taenia  arc  rarely  found  in  ra)>1>i1s,  frcijiicntly  in  wild 
hares,  they  are  disliiiginshe<l  from  the  Aiioploc<^phalidfc  of  e(|uida^  by 
an  alternate  iirran^eriu'Ut  of  tiu*  |2:piiitnl  pores  on  the  iiKir^in  of  tln'  pro- 
glottides. These  tapeworms  are  cnoiprised  under  the  name  of  Ta?nia 
peetinata;  uecording  to  Railliet  and  Neumann,  they  represent  three 
distinct  speeies. 

Tapeworm  infection  frequently  appears  enzootically  among  wild 
hares,  rarely  in  sueli  wide  distribution  amonpr  raldiits:  its  elinieal 
symptoms  are  a  progressive  anemia  with  eniaeiation  and  increase  in 
the  sii^e  of  the  abdomen.  Sometimes  lapeworins  get  into  the  free  per- 
itoneal eavity  of  the  infeeted  animals  without  leaving  any  distinet 
traces  of  perforation  of  tlie  intestiiies  (Railliet).  The  diagnosis  of  this 
infection  f*an  be  made  from  finding  proglottides  in  the  feces  or  from 
postmortem  exanrination  of  the  animals. 

The  treatment  consists  in  a  preliminary  administration  of  castor 
oil  (tea  to  tablespoon  doses)  followed  by  the  following  vermifuge  which 
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is  to  be  given  in  gelatine — or  keratin  capsules:  extractum  fil.  maris 
(0.5-1.0  gra.),  arecanut  (0.5  to  1.0  gm.),  kamala  (2.0-3.0  gm.),  tartar 
emetic  (0.05-0.1  gm.). 

Literature.  Braun,  Kaninchenkrkht,  1907,  12.— Liicet,  Rev.,  1897,  633. — ^Neu- 
mann, Maladies  parasitaires,  1892,  461. — Railliet,  Zool.  M6d.,  1895,  283. 

(g)     Tapeworms  in  Fowl. 

Etiology.  In  barnyard  fowl,  in  pheasants  and  in  other  wild 
fowls  of  allied  genera,  numerous  species  of  tapeworms  are  com- 
paratively frequent  and  not  uncommonly  cause  enzootic  affec- 
tions with  fatal  cases,  particularly  in  young  animals.  The  fol- 
lowing and  other  tapeworms  occur  in  the  various  species  of 
fowls : 

In  chicken:  Taenia  (DrepanidiotaBnia)  infundibiiliformis  (frequent;  its  cysti- 
cercoid  lives,  according  to  Grassi,  in  the  house  fly);  Davainea  (T.)  cesticillus  (like- 
wise common) ;  Dicraniota?nia  sphenoides  (according  to  Grassi  and  Rovelli  its  cysti- 
cercoid  lives  in  the  angleworm);  D.  (T.)  tetragona  (its  cysticercoid  lives  in  snails); 
Davainea  (T.)  proglottina  (its  cysticercoid  lives  in  snails);  Dicraniotsnia  (T.) 
echinobothrida ;  Bothriocephaliis  longicollis  and  others. 

In  geese:  Drepanidiotaenia  lanceolata;  D.  setigera,  D.  fasciata. 

In  ducks:  Drepanidiotsenia  anatina;  D.  gracilis;  D.  sinuosa;  D.  megalops;  D. 
coronula;  D.  conica;  Mesocestoides  inbutiformis.    The  larvae  live  in  water  arthropodes. 

In  turkeys:  Drepanidiota?nia  cantaniana. 

In  pigeons:  almost  exclusively   Davainea  (T.)   crassula. 

Symptoms.  As  a  rule  the  presence  only  of  numerous  tape- 
worms brings  about  morbid  symptoms  in  fowl.  The  animals 
are  then  less  lively,  without  appetite,  or  they  eat,  on  the  con- 
trary, quite  a  lot  of  feed,  but  they  emaciate  in  spite  of  this ;  later 
on  there  is  diarrhea,  and  the  animals  then  become  completely 
exhausted.  There  are  also  cases  when  death  comes  on  quite  un- 
expectedly and  where  a  postmortem  examination  shows  the  pres- 
ence of  numerous  tapeworms;  in  other  cases  there  are  attacks 
of  dizziness,  epileptiform  convulsions,  caused  by  marked  inflam- 
mation, obstruction  or  perforation  of  the  intestine. 

In  a  tapeworm  epizootic  among  geese  imported  from  Russia,  Cammerer  noticed 
nervous  symptoms  aside  from  emaciation  anrl  diarrhea.  The  animals  became  feeble 
and  their  movements  awkward;  they  kept  on  sitting  quietly  from  the  4th  or  5th 
day  of  the  disease,  and  permitte<l  themselves  to  be  caught  without  making  any 
eflFort  to  escape.  On  the  7th  day  they  assumed  a  position  like  penguins,  with  the 
head  immobilized  and  directed  to  one  point  or  resting  upon  the  sternum.  From 
time  to  time  the  animals  made  an  effort,  fell,  however,  upon  their  abdomen  and 
then  remained  in  this  position  or  on  their  Fide,  or  they  again  roj^e  by  the  aid  of 
their  wings  into  the  penguin  position. 

Diagnosis.  Tapeworm  disease  can  be  reliably  diagnosti- 
cated only  by  finding  the  proglottides  in  the  feces,  otherwise 
postmortem  examination  only  can  demonstrate  the  cause  of  the 
affection. 

Treatment.  The  treatment  consists  in  the  administration 
of  vermifuges,  which  are  best  given  in  the  form  of  pills.  The 
most  appropriate  are:  arecanut  (pigeons  1  gm.,  chickens  2  gm., 
geese  4  gm.,  young  animals  1-3  to  1-2  of  those  doses) ;  this 
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drug  easily  leads  to  symptoms  of  poisoning  in  turkeys ;  kamala 
in  the  same  doses  as  the  preceding  vermifuge ;  EUinger  found 
kamala  dangerous  for  geese:  flores  kusso  (1-3  gm.);  sulphate 
of  copper  (blue  copper  vitriol  in  2%  solution  10-20  drops,  or  a 
solution  of  1-5  to  1000  given  as  drinking  water) ;  oil  of  turpen- 
tine (0.25-1.0  with  mucilage  or  oil).  Seeds  of  pumpkin  may  be 
given  to  chickens.  All  the'se  drugs,  however,  sometimes  fail  on 
account  of  the  small  size  of  fowl  tapeworms,  and  on  account  of 
their  protected  situation  deep  down  in  the  cecal  pouches. 

As  a  prophylactic  measure  the  droppings  of  sick  birds 
should  be  swept  together  daily  and  burned  or  buried;  water 
fowl  should  be  kept  away  from  infected  bodies  of  water ;  or  one 
might,  perhaps,  attempt  to  kill  the  intermediary  hosts  by  the 
addition  of  disinfecting  substances  (lime)  to  the  water. 

Literature.  Blanchard,  Bull,  de  la  soc.  zool.,  1891. — Caparini,  Clin,  vet.,  1906, 
841.— Fuhrmann,  Cbl.  f.  Bakt.,  1909,  XLIX,  94.— Klee,  Vet.  Jhb.,  1905,  363.— 
Poenaru,  Arh.  vet.,  1906,  279. — Stiles  &  Hassal,  Vet.  Jhb.,  1897,  196.-^Wolflfliugel, 
Beitr.  Zur  Kenntnis  d.  Vogelhelminthen.  Inaug.  Diss.,  1906  (Lit.). — Ziirn,  Z.  f.  Tm., 
1898,  II,  447  (Ref.). 

B.    Trematodes. 

{Saugwurmer  [German].) 

Trematodes  are  hermaphroditic  single  worms  in  the  shape  of  a 
leaf  or  tongue,  with  an  intestinal  tract  ending  blind,  and  with  organs 
for  attachment.  The  latter  as  a  rule  consist  of  a  mouth  sucker  and 
a  more  eaudally  situated  abdominal  sucker. 

Few  trematodes  live  in  the  intestinal  tract  of  domestic  animals, 
and  these  few  species  are  rarely  found;  they  are  of  no  clinical  signifi- 
cance in  the  temperate  zone.  The  following  are  the  intestinal  tre- 
matodes so  far  observed: 

1.  Amphistoma  coUinsi,  redworm,  found  in  large  numbers  in  India  in  the 
large  intestine  of  horses  and  causing  serious  disease. 

2.  Gastrodiscus  segyptiacus,  flatworni  of  the  size  of  a  ])ean,  occurs  in  some 
parts  of  Egypt  in  the  gastro-intestinal  tract  of  horses  and  cattle. 

3.  Amphistoma  tuberculatum  has  been  found  in  the  intestinal  tract  of  Indian 
cattle. 

4.  Hemistoma  alatum,  3  to  6  mm.  long,  leaf  shaped,  flatworm  with  two  thorn- 
like projections  at  the  anterior  end.  Occurs  frequently  among  wolves  and  foxes, 
rarely  in  dogs. 

5.  Echinostomum  perfoliatum,  4  to  15  mm.  long,  reddish  with  a  lancet-shaped 
body;  its  wide  kidney-shaped  anterior  end  is  armed  with  spikes.  Common  in  water 
fowl;  Gonerali  and  v.  Ratz  have  seen  it  each  in  one  case  in  the  duodenum  of  a  dog. 

6.  Megastomum  entericum  (Dimorphus  muris,  Cercomonas  sen  lamblia  intes- 
tinalis)  occurs  in  rabbits,  rarely  in  cats.  Sartirana  (J.  v6t.,  1905,  550),  in  a  dog 
dead  from  a  gastro-intestinal  inflammation,  found  these  parasites  in  large  numbers 
in  the  stomach  and  intestines. 

There  are  some  more  trematodes  found  in  fowl,  especially:  Monostoma  ver- 
rucosum,  Distoma  oxycephalum  in  ducks,  chicken  and  geese;  Distoma  dilatum,  ar- 
matum,  lineare,  ovatum,  commutatum  in  chickens,  D.  commutatum  also  in  pigeons, 
and  D.  ovatum  in  geese;  Holostoma  erraticum  in  ducks;  Monostoma  attenuatum  in 
geese;  M.  caryophyllinum  in  ducks. 

Trematodes  as  a  nile  are  harmless  intestinal  parasites;  however, 
they  sometimes  cause  digestive  disturbances,  emaciation  and  anemia  in 
fowls,  which  occasionally  terminate  fatally.  The  treatment  is  the  same 
as  in  tapeworm  infection  (see  page  413). 
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C.    Roundworms.    Nemathelminthes. 

The  body  of  roundworms  is  elongated,  cylindrical  and  not 
segmented.  Thread  worms  (nematodes)  and  Acanthocephala 
occur  in  domestic  animals.  Both  are  differentiated  into  separate 
sexes.  The  thread  worms  are  generally  provided  with  a  well 
developed  intestinal  canal,  which  opens  with  two  stomata  at  the 
surface  of  the  body;  Acanthocephala  have  no  intestinal  canal 
and  the  anterior  end  is  formed  by  a  protrusible  proboscis,  pro- 
vided with  hooks. 


(a)     Ascaris  in  Mammals.      Ascariasis. 

Occurrence.  Ascaris  and  affections  produced  by  them  are 
frequently  seen  in  young  animals ;  older  animals  are  more  rare- 
ly affected  and  then  generally  only  by  few  worms  of  this  type. 
Animals  w^hicli  can  run  around  free  in  the  barn  or  on  the  pas- 
ture are  especially  exposed  to  infection,  while  animals  which 
are  tied  can  more  rarely  find  a  chance  to  take  up  the  ova 
of  ascaris  (Albrecht).  Enzootics  have  been  observed  among 
calves  of  3  to  5  months  (Leibenger,  Gasteiger),  among  young 
pigs,  occasionally  among  lambs  (Vallisneri),  foals,  also  among 
dogs. 

Etiology.  Roundworms  are  long,  smooth  cylindrical 
worms,  w^ith  a  short  head  and  with  three  lips,  either  smooth  or 
armed  with  teeth  around  the  mouth. 

The  following  worms  occur  in  domestic  mammals: 

1.  Ascaris  megalocephala,  white  or  yellowish  white,  rigid  worm;  its  three 
mouth-lips  are  provided  with  teeth,  made  15  to  28  cm.  long,  its  posterior  end  conical 
with  two  skin-like  small  wings,  directed  towards  the  ab- 
dominal surface;  the  female  18  to  37  cm.  long,  its  hind 
end  blunt,  straight;  the  sexual  pore  is  at  the  anterior  por- 
tion of  the  body.  Ova  globular  or  somewhat  elongated 
oval,  in  the  feces  of  the  host  usually  yellowish -brown,  not 
segmented  or  only  in  the  first  segmentation  stage;  diame- 
ter 90  to  100  fly  surface  smooth  (fig.  55).  The  worm  lives 
in  the  small  intestine  of  the  horse  and,  according  to  Schim- 
melpfennig,  the  mature  individuals  also  suck  blood. 

2.  Ascaris  vituli,  with  reddish-white  translucent  body. 
Male  15  to  20  cm.,  female  22  to  30  cm.  long,  genital  pore  ^ig.  55.  Ovum  of  As- 
in  the  anterior  sixth  of  the  body.  The  diameter  of  the  caris  megalocephala. 
ova  is  75  to  80  /a,  the  membrane  appears  finely  wavy.     The 

worm  lives  in  the  small  intestine,  exceptionally  also  in  the  abomasum  of  calves;  it  is 
rarely  found  in  adult  cattle  (Gasteiger  believes  that  the  roundworms  which  he  found 
in  calves  were  Ascaris  lumbricoides). 

3.  Ascaris  ovis,  yellowish-white  worm,  mouth-lips  provided  with  teeth;  male 
7  to  10,  female  7  to  12  cm.  long.    Very  rarely  found  in  the  intestine  of  the  sheep. 

4.  Ascaris  lumbricoides  (ascaris  suilla),  body  white  or  pale  reddish,  mouth- 
lips  provided  with  teeth.  Male  15  to  17  cm.,  female  20  to  25  cm.  long;  the  anterior 
end  of  the  male  is  bent  like  a  hook,  that  of  the  female  straight;  the  female  genital 
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pore  m  at  tlie  Itoiiinlary  bt^tween  the  first  and  s<«eond  thinl,  sitimted  in  a  ring- 
shaped  deiirt'ssion.  .Membrane  of  ovum  wavy,  ova  66  pt,  long.  Lives  in  the  intes- 
tinal tract  of  swim?  and  man. 

5.  Ascarls  marglnata,  the  head  of  the  white  or  i>ale  reddish  body  is  provided  on 
each  wide  with  ooe  oval  wingj  this  mukes  the  worm  look  i^oiiipwhat  like  a  lancet; 
nmle  'y  to  10  cm.  long;  on  the  Ix^nt  poi^terior  portion  two  narrow  wintjs;  female  9 
to  12  cm.  long,  posterior  end  conital;  the  i;enital  p^(re  in  the  ncii,'bhorbood  of  the 
first  quarter.  Ova  |f lobular,  diameter  7.1  to  HO  /a,  membrane  wavy  (fig,  56).  Th'- 
worm  occurs  in  the  small  intestine  of  the  dogf.  (Galli  Valerio,  in  lfi2  dogs  disseeti 
in  Mai  land,  found  am\ariceH  in  18.5%,) 


IIS 
ted 


Tk  Ascaris  msrstax  is  ^^o  inuch  like  the  i>reredin)^  one  that  they  are  now  held 
to  t>e  one  und  the  same  f^pecies;  it  iJ*,  however,  consideraldy  smaller  than  the  Asc. 
inar^inata  ^4  to  f»  or  4  to  in  tm.  long;  1  to  L5  min*  wide).  It  lives  in  the  small 
intewtine  of  the  cat.  {Galli-Valerio  found  this  Asearis  in  8  out  of  TJ  eat»  diBsei-ted  in 
ifilaiin. ) 

Tlif*  development  of  Ascaridae  lias  hetm  detiimtstrated  hy  the  oli- 
servalions  of  (irassi,  Liitz,  EltHtein,  Jammes  &  Martin  and  A.  AlhreeJit. 
In  order  that  an  eiidiryo  in  the  ova^  voided  by  the  IV'tnalf  in  tin'  intrs- 
tinal  traot  of  the  host,  may  dt^volop,  siiflit-ient  at-ct'ss  of  oxygen  is  nee- 
essa^y^  Ilenee  the  development  of  the  embryos  can  oei-ur  only  outside 
of  the  animal  body.  When  temperature  iind  moisture  are  sufficient, 
when  free  oxygen  is  aeeessilile  and  when  the  reaetion  of  the  surrouuding 
medium  is  acid  (Jammes  &  IMartin),  then  rapid  sedimentation  of  the 
ovum  oeeiirs  and  it  terminates  in  the  formation  of 
a  lively  motile  embryo.  At  a  temperatm'e  of  37  ^(\, 
eml>ryo3  in  the  ova  of  Ase.  me^aloeephahi  (Al- 
breeht)  are  hatelied  after  3  to  4  days,  at  room  tem- 
perature only  after  24  to  30  days;  in  ova  of  Asc. 
vituli,  embryos  are  hfltched  after  18  days  if  the 
leinperature  is  near  thiit  of  the  anitual  body.  The 
tb'velopiuent  goes  on  favoralily  in  motlerately  moist 
(Miviron merit,  it  is  prolonged  in  water,  and  the 
hitter  may  liring  about  piirtial  solulioii  of  the  yolk. 
Light  has  a  retarding  influenee  in  the  liegiiming 
stage  of  flevclopirii^nt.  Ovn  whieh  already  eontiiin 
embryos  appear  to  l>e  endowed  with  a  partientar 
]>ower  of  resist u nee  since  they  retain  their  viability  for  6  montlis  while 
kept  in  desiccated  horse  manure  (Alhreidtt).  Unsegmentcd  ova  like- 
wise retain  their  viability  under  conditions  of  eobi,  however,  no  seg- 
mentation occurs  at  such  low  temperatures.  The  lilieration  of  the  em- 
l*ryo  never  occurs  in  tiie  external  world,  only"  in  the  alkaline  intestinal 
juice. 

The  final  de%^elopment  of  the  worms  goes  on  rapi<lly  after  the 
embryos  are  once  in  the  intestinal  tract;  10  to  12  weeks  after  arti- 
ficial infection,  ova  of  ascaris  may  be  found  in  the  feces.  Some 
species  of  ascaris  develop  even  more  rapidly,  and  fnlly  developed 
worms  of  this  genius  have  been  found  in  young  ilogs,  two  weeks  old 
(Penberthy) ;  Gasteiger  has  seen  clinical  signs  of  roundw^orm  infection 
in  calves  3  weeks  old  and  occasionally  in  these  animals  at  the  age  of 
10  days. 

Natural  infection  occurs  through  the  ingestion  of  food  or 
water  c^ontaniiiiatiMl  with  ova,  with  eml>ryos,  or  by  Ii<?king  ob- 
jects  where  ova  liave  Ireen  deposited.  t5va  voided  with  feces 
collect  on  the  bedding  straw,  near  watering  places,  on  pastures, 


Fig.  56.  Ovum  of  Asea- 
ri"«  nmrjjfinata. 
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and  they  sometimes  permanently  infect  the  floor  of  certain  barns ; 
from  these  places  they  may  be  taken  up  by  healthy  annuals 
or  by  animals  already  infected,  or  they  may  further  spread 
and  contaminate  feed,  water  or  other  objects  in  the  neighbor- 
hood of  the  animals.  Kailliet  saw  an  epizootic  of  ascaris  infec- 
tion in  250  horses,  due  to  the  ingestion  of  infected  turf  straw. 
Gasteiger  found  ova  of  ascaris  in  large  numbers  in  the  manure 
and  outside  of  the  barn  in  leaf  bedding,  where  they  had  been 
transported  by  the  shoes  of  attendants  and  small  animals  (the 
infection  of  the  leaves  might  have  occurred  in  the  woods 
by  free  living  wild  animals).  Sucking  animals  usually  infect 
themselves,  swallowing  ova  which  have  been  transported  from 
the  bedding  straw  to  the  udder  or  by  licking,  in  a  playful  man- 
ner, straw  or  manure  infected  with  ova.  This  may  explain  the 
enzootic  occurrence  of  ascaris  infection  among  the  calves  of 
Miesbach-Tegernsee,  where  calves  have  a  strong  desire  to  lick 
soon  after  birth  (Gasteiger).  This  mode  of  infection  explains 
how  young  animals,  which  aside  from  mothers'  milk  receive  no 
food  or  water,  may  become  infected  with  ascaris  (Grassi,  Froh- 
ner,  Penperthy,  Albrecht,  Leibenger,  Gasteiger).  If  newborn 
calves  suffer  from  diarrhea  (dysentery),  the  ingested  ova  are 
expelled  and  cannot  become  parasitic  in  the  intestinal  tract 
(Gasteiger). 

Jammes  &  Martin  call  attention  to  the  fact  that  the  susceptibility  of  the 
individual  animals  depend  upon  the  chemical  composition  of  the  gastric  juice,  and 
this  again  varies  according  to  the  condition  of  the  digestive  organs,  the  species, 
age  and  general  health  of  the  animals.  According  to  the  authors  named,  acid 
gastric  juice,  as  found  in  the  stomach  and  possibly  in  the  first  portion  of  the 
small  intestines,  favors  segmentation,  while  the  alkaline  intestinal  juice  favors 
the  escape  of  the  embryo  out  of  the  egg  shell. 

Pathogenesis.  Aside  from  mechanical  injury  (irritation  of 
the  intestinal  mucosa,  stenosis  of  the  intestinal  lumen,  possibly 
rupture)  one  must,  according  to  Gasteiger,  consider  the  effect 
of  poisonous  metabolic  products  formed  by  certain  enzymes  of 
Ascaridaj.  These  products  preferably  cause  nervous  disturb- 
ances and  inflammatory  changes.  Mingazzini  succeeded  in  pro- 
ducing convulsions  with  extracts  of  Ascarida^,  also  paralysis, 
sometimes  even  fatal  affections.  Inflammation  of  the  conjunc- 
tiva, due  to  contact  of  the  latter  with  ascaris,  has  repeatedly 
been  seen  in  man  (Kitt,  Gasteiger).  Aside  from  metabolic  prod- 
ucts, other  matters  due  to  decomposition  of  the  dead  worms 
may,  according  to  Gasteiger,  play  a  certain  role;  this  is,  per- 
haps, indicated  by  the  observation  that  the  administration  of 
vermifuges  is  followed  by  a  short  period  of  increase  of  the  symp- 
toms of  ascaris  infection.  It  is  also  claimed  that  ascaris  ex- 
crete fatty  acids  which  impart  a  peculiar  smell  to  the  organs 
of  the  host.  Nutritive  disturbances  which  occur  in  the  course  of 
ascaris  infection  are  probably  mostly  due  to  the  abstraction  of 
nutritive  material,  and  to  the  fact  that  the  mature  worms  suck 
blood  from  the  intestinal  wall  (Schimmelpfennig). 
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Anatomical  Changes,  At  the  i>lac*e  of  attachment  of  an 
ascaris  there  is  formed  a  small  round  depression*  sometimes 
covered  with  iikHxl,  in  its  nei^j^hliorhood  the  nnieosa  shows  ea- 
tarrhal  clianges.  In  tlie  presence  of  nmnerons  worms  tlie  small 
intestine  shows  inflammatory  elian,trcs  alon^?  its  whole  extent, 
and  deeper  nicerations  may  be  present;  perforation  of  the  in- 
testine oeenrs  oeeasionally,  and  this  is  then  followed  by  general 
peritonitis  or  the  formation  of  an  iehorons-piindent  abscess 
(jetween  the  folds  of  tlie  mesentery,  or  even  fatal  heniorrliage 
(Csokor).  In  the  eases  of  perforation  seen  in  horses,  the  former 
always  occurred  at  the  place  of  attachment  of  the  mesentery 
(Zorn,  Kitt,  AViiiz,  Budnowski,  Pranke),  because  at  other  points 
the  serosa  forms  an  impediment  for  tlie  worms  (Franeke).  There 
is,  oceasio!]al]y,  stenosis  or  obstruction  of  the  intestinal  linnen 
by  balls  of  w^orms  (preferably  in  dogs  and  horses),  and  these 
may  cause  rupture  of  the  intestine.  Exceptionally  roundworms 
may  get  into  the  stomach,  the  pancreatic  or  bi!e  duct;  they  liere 
produce  ohstruetioii. 

Ronmlwonns  produce  a  peculiarly  disagreeable  smell  in 
the  meat  of  calves  and  lamlm  (Morot,  Lauhion,  Matliis,  J.  Kunos, 
Vallisneri). 

The  iiiiiiiln^r  of  roiimlwonns  in  ?-ompt  111108  vrrj  bi^h.  A  report  from  Brusj<els 
gSLve  IHOO  as  thf  lumiher  of  Anearis  me^locophala  in  a  liorse.  Dolamothe  found 
111  15  whif'h  wvi^lied  six  aiui  a  half  pounds.  DesrantpB  foiirnl  a  ma«s  of  Asrarta 
vitiili  etpial  to  fifteen  liters  (i]iiartH).  Kraltbe  HO  ludivi duals  of  Asraris  mystax; 
AU^recht  2')n  imiividuals  of  A»(*ariR  Timrj^inata  in  a  dog"  six  weokfH  oliJ* 


Symptoms.  Animals  exhibit  morbid  manifestations  only  in 
the  presence  of  numerous  roundworms,  the  symptoms,  liowever, 
are  not  always  proportionate  to  the  number  of  worms,  Most 
marked  are  the  general  nutritive  disturl>ances  and  these  are 
more  intense,  the  younger  the  animals.  The  appetite  is  variable, 
sometimes  entirely  suppressed,  at  other  times  mueli  increased; 
in  spite  of  this  there  is  emaciation,  the  mucous  membranes  are 
Iiale,  the  coat  loses  its  smoothness  and  luster.  Consti])ation  al- 
ternates with  diarrhea.  Migration  of  the  roundworms  into  the 
stomach  in  cats  and  dogs  causes  vomiting,  and  occasionally  one 
finds  the  worms  in  the  vomitus,  composed  of  mucus  and  bile. 

Symptoms  of  intermittent  aud  occasionally  violent  colic  are 
more  freipiently  seen  in  horses,  more  rarely  in  dogs  aud  cats. 
Occasionally  nervous  phenomena  occur  in  horses  in  tlie  shape 
of  attacks  of  tetanic  stiffness  (Dieckerhoff,  Hoffmann),  also 
epileptiform  convulsions  (Trulsen,  Dubuisson),  maniacal  ex- 
citement followed  liy  coma  (Duncan)  and  paretic  weakness  of 
tlie  bind  legs  (Danitz).  In  dogs,  worms  sometimes  cause  ma- 
niacal excitement.  Convulsions  without  any  premonitory  synip- 
tonis  may  occur  during  a  meal,  in  pigs  (Bru). 

Sometimes  the  clinical  picture  of  intestimil  ol>turation  or 
of  peritonitis  set  in,  or  death  occurs  suddenly  without  any  pre- 
ceding sickness. 
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Sick  calves  and  lambs  emanate  a  peculiar,  penetrating 
smell. 

Caseiger  distinguishes  two  different  clinical  pictures  in  calves.  In 
the  mild  form  one  notices  a  peculiar  smell  of  the  exhaled  air  somewhat 
like  ether,  chloroform  or  alcohol,  the  urine  is  light  in  color,  there  is 
cough,  but  rarely  emaciation.  In  the  severe  form,  aside  from  these 
same  symptoms,  there  are  disturbances  of  appetite,  constipation  or 
diarrhea,  bloating,  frequent  urination,  difficulty  in  respiration  and  ner- 
vous manifestations  (colicky  symptoms,  listlessness).  The  duration  of 
the  disease  is  from  one  to  several  weeks  and  in  severe  cases  a  stage  of 
convalescence  which  may  last  for  several  weeks. 

Diagnosis.  A  reliable  diagnosis  can  be  made  only  after 
the  detection  of  roundworms  or  their  ova  in  the  feces  or  oc- 
casionally in  vomited  matter.  In  suspected  cases,  vermifuges 
may  be  given  to  secure  a  diagnosis.  Ho^vever,  experienced  ob- 
servers will  be  able  to  diagnosticate  the  disease  from  the  pe- 
culiar smell  of  the  exhaled  air  and  of  the  urine.  One  may  assume 
the  presence  of  worms  in  young  animals  with  a  good  deal  of 
probability  if  they  have  previously  been  healthy,  if  digestive  dis- 
turbances of  an  indefinite  nature  come  on  in  spite  of  good  at- 
tendance, and  if  in  spite  of  good  appetite  emaciation  develops 
within  a  few  weeks. 

Treatment.  This  varies  more  or  less  according  to  the 
species  of  animals.  Its  success  should  be  controlled  by  the  oc- 
casional microscopic  search  in  the  feces  for  ova  of  ascarides. 
It  is  advisable  to  feed  horses  previously  fairly  large  amounts 
of  beets  or  potatoes  (8-10  qts.  daily  with  wheat-bran),  then 
numerous  worms  are,  as  a  rule,  expelled  (Moebius).  The  best 
of  the  vermifuges  is  tartar  stibiatus ;  this  drug  is  successful  as 
a  rule,  though  not  always  (Moller,  Cadeac,  Albrecht  and  others). 
However,  this  drug  is  not  well  adapted  for  either  very  young 
or  old  w^orked  out  animals,  because  it  easily  causes  collapse  in 
them;  sometimes  intense  colicky  symptoms  occur  after  its  ad- 
ministration, even  in  adult  animals  in  good  condition  (Storch), 
especially  if  the  drug  is  given  dissolved  in  water  and  upon  an 
empty  stomach.  For  this  reason  Schlampp  recommends  the  ad- 
ministration of  tartar  emetic  (12-15  gm.  in  1  qt.  of  hot  water), 
with  1  to  ly^  quart  of  wheat-bran,  the  horse  having,  on  the  pre- 
vious day,  received  half  a  ration  for  its  noon  meal,  and  nothing 
at  all  for  the  evening  meal.  Light  horses  which  are  much 
affected  by  the  treatment  received,  according  to  Lorenz' 
method,  30  gm.  tartar  emetic  (dissolved  in  1  qt.  of  w^ator), 
and  this  divided  into  6  doses,  each  mixed  with  bran  for  6  suc- 
cessive meals.  Schmidt  gives  12  gm.  of  tartar  emetic  and 
50  gm.  of  sulphate  of  magnesia,  in  2  quarts  of  hot\vater; 
this  is  given  for  two  consecutive  days,  in  the  evening  witli 
the  drinking  water  before  the  evening  meal;  tlie  animals 
should  not  drink  any  water  at  all  during  the  day  preceding 
the  evening  treatment.     Instead  of   arsenic   (0.1-0.5  gm.)    in 
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pills  or  as  an  eleetuariiaii,  ono  may  give  FowRt's  Solution 
for  5  to  8  days,  morning  ami  evening,  1  to  2  tablespooiisfiil 
for  an  adult  horse  or  1  teaspoonful  for  a  foal,  in  oats,  bran, 
or  in  tlie  drinking  water.  Oleum  terebintlnnn?  (50-100  gm*  with 
300  gm.  of  castor  oil)  has  likewise  been  found  advantageous; 
also  areeannt  (for  adult  borses  100-250  gm.^  for  foals  10-50  gm., 
or  3  times  daily,  1-2  tablespoonsful  or  1  teaspoonful  with  moist 
short  cut  feed,  bran-niasli  or  as  an  electuary).  Santonin  (10-25 
gm.  in  pills  or  as  an  eleetuary),  whieli,  however,  is  quite  expen- 
sive»  may  he  used  for  horses,  with  the  exception  of  very  young 
foals,  given  in  castor  oil  or  followed  by  the  latter.  Carboneum 
sulfuratum  (carbon  bisul|)lude)  is  useful  against  roundworms 
as  it  is  also  against  gastrophihis  larva*  (see  page  456).  Rehaber, 
who  found  this  drug  im)re  (»lTeetive  than  anything  else,  uses  it 
in  doses  of  50-100  v;}n.  in  one  dose  with  200-300  gm.  of  castor  oil, 
without  any  evil  consequences. 

Gasteiger  had  good  results  in  calves  with  tlie  following 
drugs :  Tartar  enu^tic  3-5  gm.  dissolved  in  125  ce.  tlistilled  water ; 
1  tabh\spoonful  in  milk  every  3  or  4  hours,  until  the  desire*! 
efl'ect  is  brought  about;  areeanut  with  Oores  cina*  (mixed  with 
the  feed,  calves  up  to  3  weeks  10  gm. :  5  gm.;  up  to  5  weeks  15 
gm, :  7.5  gm. ;  over  5  weeks  old  20  ^gm. :  10  gin.).  The  mixture  also 
makes  a  very  good  ai)petizer.  This  mode  of  treatment  may  also 
be  used  in  landis;  tlie  doses  nmst,  of  course,  be  smaller;  or  laml>s 
may  also  be  treate<l  witli  the  same  drugs  recommended  against 
gastric  strongylosis  {see  page  458).  For  hogs  are  recommended  : 
Areeanut  (adult  animals  10-20  gm.,  young  pigs  5-10,0  gm,,  with 
honey  or  Hour  as  an  electuary),  oil  of  turpt^nfine  (daily  1  tea- 
spoonful in  mucilage),  pieronitrate  of  potash  (0.2-0.5  as  an 
electuary),  henzin  (10-20  gm.,  with  bran  or  flour  as  an  electuary). 
After  a  few  hours  laxatives  are  administered  (calomel,  aloe, 
castor  oil).  Dogs  and  cats  should  receive  the  same  treatment 
recommendeil  against  tapeworms  (see  page  471),  also  very  ser- 
viceable are  santonin  (for  dogs  0.05-0.2  gm.,  for  cats  0.02-0.05 
gm,,  in  powder,  followed  by  castor  oil  or  still  better  combined 
with  it),  or  pastilli  santonini  (each  one  containing  0.025  gm. 
santouiu),  fiores  cina*  (2-10  gm.  as  an  infusion),  th}iuol  {0.2-0.5 
gm,  in  pills),  and  filmaron  oil  (2*5  capsules  at  a  dose,  followed 
by  castor  oil). 


Prophylaxis.  The  spread  of  infection  may  be  prevented  by 
separating  the  sick  animals,  collecting,  burning  or  burying  the 
feces  and  drying  out  the  place  where  the  sick  animals  are  kept. 
Mother  animals  harl>oriug  Ascarida?  should  be  relieved  of  them 
liefore  delivery,  and  kept  separated.  It  is  advantageous  to  ex- 
amine, microscopically,  the  feces  of  larger  herds  in  order  to  pre- 
vent tlie  spread  of  the  disease.  Gasteiger  recommends,  aside  from 
the  destruction  of  the  feces,  that  the  floor  of  the  barn  be  made 
waterproof,  so  that  it  can  lie  swept  with  iron  brooms  and  can  he 
covered  with  sand.  Before  removal,  tlie  latter  is  moistened  with 
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hot  lye  and  then  renewed.    The  udder  of  the  cows  must  be 
cleansed  carefully  and  the  animals  must  wear  a  muzzle. 


Hoffmann,  Z.  f.  Vk.,  1905,  359.— Jammes  &  Martin,  J.  vet.,  1906,  604,  607.— Lutz, 
Cbl.  f.  Bakt.,  1888,  III,  425.— Neumann,  Mai.  parasit.,  1892,  387  (Lit.).— Penberthy, 
J.  of  comp.  Path.,  1894,  175.— ScWmmelpfennig,  A.  f.  Tk.,  1903,  XXIX,  332  (Lit.). 
— Schlampp,  Therap.  Technik,  1907,  II,  40.— Schutt,  D.  t.  W.,  1906,  637.— Triilsen, 
B.  t.  W.,  1893,  14.— Uebele,  Therap.  Handlexikon,  1910.— Zschokke,  Schw.  A.,  1900, 
XLII,  254. 

(b)    Roundworms  in  Fowls.     HeteraUasis. 
Etiology.     The  following  roundworms  occur  in  fowl : 

1.    Heterakis  maculosa     (Ascaris  columbaB),  body  white,  translucent,  head  with 
three  large  mouth-lips.     Male  16  to  25  mm.,  female  20  to  34  mm.  long,  both  1  to  2 
mm.  thick;  the  former  has  a  sucker  on  the  ventral  surface  in  front  of  the  anus,  and 
two  unequally  long  specula  like  all  Heterakidae  in  contradistinction 
to  ascaris,  where  the  males  are  provided  with   two  long  spicula, 
but  without  a   sucker.     The  worm   is  parasitic   in  the   intestinal 
canal  of  pigeons  and  is  sometimes  found  in  several  hundred  in- 
dividuals. 


2.    Heterakis  inflexa,  yellowish  worm,  always  curved.  Male 
3  to  8  mm.,  female  7  to  12  mm.  long.    The  male  has  a  roundish 
sucker  and  three  papillas  on  the  ventral  surface;  ova  as  in  Heter- 
akidsB  always  similar  to  those  of  ascaris  (fig.  57).     Found  in  the      -,.     -_    ^ 
intestine  of  chickens  and  pigeons.  ?V?  ;   ^YV™ 

of  Heterakis 

3.     Heterakis  papulosa,  (H.  vesicularis),  slender  worm,  pointed  inflexa. 

at  both  ends,  on  the  anterior  portion  of  the  body  lateral  papillse. 
Male  7  mm.  long,  posterior  end  pointed,  armed  with  two  spicula,  unequal  in  length, 
female  10  to  12  mm.  long.    Found  in  the  ceca  of  chickens,  peacocks  and  turkeys. 

The  following  are  found  more  rarely:  Heterakis  dispar  (geese),  Heterakis 
differens  (in  the  posterior  portion  of  the  intestinal  tract  of  chickens),  Ascaris 
crassa  (in  ducks,  according  to  Diesing,  identical  with  H.  inflexa) ;  H.  compressa  (in 
Australian  chickens) ;  H.  brasiliensis  (in  chickens  in  South  America)  ;  H.  perspicillum 
(in  chickens  and  pigeons). 

Heterakis  maculosa  is  the  most  dangerous  among  those 
enumerated  above,  because  it  occurs  occasionally  in  large  num- 
bers in  the  intestine  of  pigeons,  and  it  may  cause  destructive 
epizootics.  According  to  Unterberger 's  investigations  the  drop- 
pings of  sick  animals  contain  very  numerous  ova  (in  6  grammes 
droppings  about  1200  ova).  Embryos  develop  in  the  ova  in  moist 
places  in  the  open  air  within  17  days.  If  embryos  get  into  the 
intestinal  tract  of  pigeons,  mature  worms  are  found  after  three 
wrecks.  The  worms  are  present  in  large  numbers ;  tliey  produce 
enteritis  and  may  cause  stenosis  or  obliteration  of  the  intestinal 
lumen.  Occasionally  they  develop  in  the  serous  cavities  with- 
out producing  disturbance  (Sabrazes  &  Salm). 

Heterakis  inflexa  occasionally  causes  serious  disease  in 
chickens,  other  roundworms  are  less  dangerous  and  rarer  in 
those  animals,  v.  Ratz  saw  epizootics  and  fatal  cases  in  turkeys, 
and  Klee  in  pheasants,  due  to  Heterakis  vesicularis,  causing  in- 
flammation of  the  ceca.  Guittard  made  similar  observ^ations ; 
Railliet  &  Kasparek  saw  an  epizootic  in  pigeons  and  chickens, 
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2.  Dochmius  stenoceplialiis,  somewhat  smaller  than  the  preceding  one.  The 
head  end  pointed,  mouth  capsule  conical,  provided  with  two  pairs  of  small  teeth  on 
the  ventral  side  and  with  a  longitudinal  furrow  on  the  dorsal  side;  the  bursa  of 
the  male  similar  to  that  of  the  preceding  species.  Male  6  to  8  mm.,  female  8  to  10 
mm.  long,  ova  63  to  67  m  by  32  to  38  ^ 

Whether  Dochmius  duodenalis,  which 
causes  severe  anemias  in  man,  ever  occurs  in 
domestic  animals  is  not  yet  known. 

Development  of  Dochmii  occurs 
quite  rapidly.  From  ova  discharged 
with  feces,  rhabditis-like  embryos  are 

developed  in  moist  soil  within  3  to  6  

days;    after    hatching    these    develop     pi^.  55.    Ova  of  Dochmius  trigono- 

further  in   water  or  moist  mud  and       cephalus  (according  to  Railliet). 

become    encysted.      If   they  then   get 

into  the  stomach  of  dogs  they  mature  in  the  intestinal  tract  after  three 

moults. 

Natural  infection  is  caused  by  contaminated,  marshy  water. 
Numerous  ova  contained  in  the  feces  of  infected  animals  de- 
velop when  they  get  into  w^ater,  and  they  are  quite  resistant. 
One  or  two  sick  animals  can,  therefore,  infect  a  whole  pack  or 
a  kennel.  The  disease  is  usually  seen  during  the  warmer  season, 
but  it  may  also  make  its  onset  in  \vinter,  as  a  case  of  the  authors' 
proves.  Distemper  or  any  debilitating  disease  forms,  according 
to  Lignieres,  a  predisposing  cause  and  prepares  animals  for 
infection.  Infection  may,  how^ever,  also  take  place  through  the 
otherwise  intact  skin,  as  pointed  out  with  reference  to  animals 
by  Lafon  &  Martin,  a  mode  of  infection  demonstrated  experi- 
mentally in  dogs  by  Cuille. 

Loos,  Lamhinet,  Calmette  &  Breton  and  others  have  shown  that  infection 
with  Dochmius  duodenalis  (Anchylostomum  duodenale)  may  occur  through  the  intact 
skin  or  from  the  subcutaneous  connective  tissue. 

Cuill4  placed  encysted  larvae  of  Dochmius  trigonocephalus  upon  the  shaved 
thorax  of  experimental  dogs;  after  a  few  minutes  the  animals  manifested  excite- 
ment by  howling  and  looking  around  towards  the  thorax,  and  rolling.  These  mani- 
festations were  caused  by  the  irritation  of  the  larvae  which  had  penetrated  into  the 
skin.  The  dogs  became  quiet  after  two  hours,  but  the  larvae  had  in  the  meantime 
penetrated  into  the  skin,  from  where  they  got  into  the  pulmonary  capillaries  with 
the  blood  current.  They  then  perforated  the  capillaries  and  got  into  the  air  vesicles, 
from  there  into  the  bronchi,  trachea  and  larynx,  and  finally  into  the  pharynx, 
esophagus  and  stomach.  However,  it  appears  more  probable  that  they  got  into  the 
intestinal  wall  with  arterial  blood,  and  from  there  by  perforation  of  capillaries  into 
the  intestinal  lumen. 

Edema  and  erythema,  which  are  first  seen  at  the  place  of  infection,  disappear 
after  4  or  5  days,  but  on  the  day  following  the  infestation  the  animals  show  an 
inclination  to  vomit,  they  are  depressed;  after  5  or  6  days  they  become  voracious, 
suffer  from  bloody  soft  stools  on  the  10th  day,  and  from  the  12th  to  the  18th  day 
ova  are  found  in  the  feces.  Death  occurs  usually  after  20  to  30  days  in  very 
young  animals,  or  in  10  days  after  a  very  numerous  invasion.  Larger  dogs  show  the 
symptoms  of  progressive  anemia  but  remain  alive  for  a  long  time. 

Anatomical  Changes.  At  the  point  of  attachment  of  the 
worms  one  sees  smaller  or  larger  hemorrhages,  sometimes,  also, 
hemorrhagic  intestinal  contents.  The  mucosa  of  the  duodenum 
and  jejunum  at  first  shows  the  picture  of  acute  catarrh,  later  on 
that  of  chronic  inflammation,  the  intestinal  wall  becomes  less 
elastic,  the  lumen  may  occasionally  be  narrowed.    In  animals 
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just  dead,  one  finds  the  worms,  usually  both  species,  simulta- 
neously, attached  to  tlie  wall ;  later  on  they  become  mixed  with 
the  feces ;  in  severe  cases  one  often  sees  several  hundred  para- 
sites. The  mesenteric  and  peribronchial  lymph  glands  are  en- 
larged, according  to  Lafon  and  Martin,  all  of  the  lymph  glands 
being  thus  affected. 

Sjnnptoms.  There  are  at  first  digestive  disturbances  of  an 
indefinite  nature,  then  anemia  stands  in  the  foreground  of  the 
clinical  picture.  Debility  and  emaciation  become  more  and  more 
marked,  and  hunting  dogs  become  tired  very  easily.  The  skin 
becomes  dry,  the  coat  bristly,  the  extremities  show  edematous 
swelling.  There  is  at  first  constipation,  later  on  diarrhea,  the 
feces  are  occasionally  hemorrhagic. 

Examination  of  the  blood  shows  red  blood  corpuscles,  vary- 
ing in  size  and  containing  irregular  forms;  their  number  may 
be  decreased  so  that  the  proportion  of  red  to  white  is  finally  as 
3:1.  These  findings  do  not,  however,  justify,  in  the  opinion  of 
the  authors,  a  classification  of  this  disease  as  pernicious  anemia, 
as  has  generally  been  done. 

According  to  the  claims  of  Lafon  &  Martin,  all  of  the  lymph- 
glands  become  enlarged  early  in  the  course  of  the  disease  (before  any 
other  symptons  are  noticeable)  in  consequence  of  the  invasion  of  staphy- 
lococci, which  are,  however,  also  found  in  the  spleen,  the  blood  and 
the  intestinal  contents  of  animals  dead  from  the  disease.  It  is  also 
claimed  that  these  staphylococci  have  a  hemolytic  effect.  Another  con- 
stant symptom  is  albuminuria  (1.5  to  2%,  but  sometimes  as  much  as 
3-8-10%  albumen  in  the  urine),  together  Avith  other  symptoms  of 
diffuse  nephritis.  The  albuminuria  becomes  intensified  in  consequence 
of  excessive  feeding. 

French  and  Italian  authors  mention  epistaxis  as  an  almost  constant  symptom 
of  the  disease,  and  the  disease  has  received  its  French  name  from  this  symptom 
(Saignement  de  nez  des  chiens  de  meute).  Some  patients  lose  100  gm.  of  bright  red 
and  foaming  blood  at  one  time.  According  to  Trasbot  the  disease  characterized  by 
epistaxis  is  not  identical  with  dochmiasis,  and  P^ricard  has  recently  shown  piroplas- 
mata  in  the  blood  of  such  patients. 

While  these  symptoms  occur,  the  emaciation  progresses 
and  death  finally  follows. 

The  duration  of  the  disease  may  extend  to  one  year,  and  all 
animals  of  a  pack  may  become  affected  successively. 

Diagnosis.  Dochmiasis  can  be  diagnosticated  with  cer- 
tainty only  after  finding  ova  in  the  feces  upon  microscopic  ex- 
amination ;  otherwise,  the  diagnosis  can  only  be  made  with  more 
or  less  probability  in  hunting  dogs  suffering  from  hemorrhagic 
diarrhea,  progressive  anemia,  general  hypertrophy  of  lymph 
glands,  albuminuria  and  nephritis.  Pentastomum  taBnioides  like- 
wise causes  epistaxis,  but  profound  nutritive  and  other  disturb- 
ances and  progressive  anemia  are  absent.  The  abnormal  condi- 
tion of  the  feces  distinguishes  the  disease  from  other  forms  of 
anemia. 


Dochmiasis  of  Cattle.  4g5 

Treatment.  The  usual  vermifuges  are  employed  (see  page 
471) ;  kamala  3-8.0  gm. ;  Sequens  brought  about  complete  recov- 
ery in  one  case  after  administering  8  gm. ;  Megnin  recommends 
the  addition  of  0.3-0.5  calomel  and  0.005-0.01  gm.  arsenic ;  extr. 
filicis  maris  (same  doses),  and  arsenic  (0.005-0.01  gm.).  The 
patients  must  be  nourished  abundantly  with  milk,  meat  and  eggs ; 
iron  preparations  are  indicated  to  counteract  the  anemia.  The 
treatment  is  usually  not  successful,  because  patients  remaining 
among  an  infected  pack  continually  reinfect  themselves  with  the 
dochmius  larvae  (Lafon  &  Martin). 

Prophylaxis.  This  consists  in  scrupulous  cleanliness.  Ken- 
nel and  food  vessels  must  be  cleansed  daily,  so  that  the  ova  can- 
not get  into  the  food  or  drinking  water.  The  latter  must  be  fresh 
and  supplied  so  abundantly  that  the  animals  will  not  be  tempted 
to  drink  dirty  or  contaminated  water.  Sick  dogs  must  be  sep- 
arated from  the  healthy  ones  and  the  feces  of  the  former  must 
be  destroyed. 

Literature.  Cuill^,  Rev.  v6t.,  1908,  6.— Lafon  &  Martin,  Rev.  vet.,  1908,  69.— 
Ligni^res,  Rec,  1903,  725.— V.  Ratz,  A.  f.  Tk.,  1893,  XIX,  433.— Sequens,  Vet.,  1893, 
23.— Thiroux  or  Teppaz,  Rev.  g6n.,  1907,  IX,  345. 


(b)     Dochmiasis  of  Cattle. 

Occurrence.  Disease  of  cattle  due  to  dochmius  infection  is 
generally  rare ;  it  has,  however,  been  seen  by  Dawson  in  South- 
ern Texas,  and  generally  in  Florida,  where  it  is  known  under 
the  name  of  **salt  sick."  Daschanek  saw  an  enzootic  of  doch- 
miasis in  Bohemia,  among  calves  5  to  12  months  old. 

Etiology.  The  disease  is  caused  by  Dochimus  radiatus  (Un- 
cinaria  radiata,  Anchylostomum  radiatum),  a  worm  7.5  cms.  long 
(according  to  Duschanek  only  1.5-2.8  cm.  long) ;  its  cephalic  end 
is  curved  like  a  hook.  The  ova  contained  in  the  feces  of  old,  in- 
fected animals  soon  develop  an  embryo,  under  favorable  condi- 
tions after  24  hours ;  in  water  or  moist  soil  the  latter  undergoes 
several  castings  and  is  able  to  develop  further  in  the  intestinal 
canal  of  a  proper  host  after  4  to  6  weeks  (Stiles). 

Natural  infection  occurs  on  pastures,  especially  w^here  there 
is  much  stagnant  water,  or  in  the  barn.  Duschanek  saw  an  en- 
zootic of  the  disease  in  a  barn  after  the  animals  had  been  drink- 
ing from  a  small  brook  which  had  become  quite  low  in  conse- 
quence of  prolonged  dry  season. 

Predisposing  causes  are  poor  pastures,  unfavorable  w^eath- 
er,  difficult  parturition,  early  weaning  of  calves,  digestive  dis- 
turbances. 

Anatomical  Changes.  Aside  from  the  signs  of  profound 
anemia,  hydremia  and  cachexia,  one  observes  catarrhal  inflam- 
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mation  of  the  (luodeinim  with  hemorrhage  spots  in  the  mucosa, 
many  Doehiiiii  hi  this  portion  of  the  intestinal  tract,  partly  ad- 
herent to  the  niiieosa,  partly  free  in  the  lumen,  and  also  present 
to  a  lesser  extent  in  the  jejunum.  The  intestinal  contents  may  be 
hemorrhagic. 

Symptoms.  A  morbid  desire  to  lick  often  is  the  first 
marked  symptom  of  the  disease  j  sometimes,  however,  this  S}TOp- 
torn  appears  later  in  its  course  and  progressive  emaciation  be- 
comes noticeable  before  anything  else.  Colicky  symptoms  ap- 
pear from  time  to  time,  which  are  followed  by  diarrhea,  lasting 
for  several  days.  Diarrliea  is  also  noticed  during  the  whole 
course  of  the  atfection,  independently  of  colics,  alternating  with 
constipation  and  bloating.  Edema  of  the  larynx,  of  the  extremi- 
ties, and  collections  of  fluid  in  the  serous  cavities  come  on,  the 
animals  become  feeble,  their  gait  is  staggering.  The  cachectic 
animals  finally  cannot  get  up  anj^  more  and  they  die  in  coma. 

The  course  and  duration  of  the  disease  vary  very  mucli  ac- 
cording to  the  nimiber  of  Docbmii  present  in  the  intestinal  tract 

DiagBosis.  A  correct  diagnosis  depends  upon  finding  char- 
acteristic  ova  of  Docbmii  in  the  feces  on  microscopical  examina- 
tion  (see  page  483).  The  affection  must  also  be  differentiated 
from  gastro-intestinal  strongylosis  by  a  microscopical  examina- 
tion of  the  feces;  ova  of  strongylus  (see  page  458)  are  much 
larger  than  those  of  Dochmius  radiatus,  and  they  are  usually 
unsegmented.  Enteritis  paratiiberculosa  is  distinguished  from 
dochmiasis  by  continuous  diarrhea  with  w^ater  stools,  and  often 
by  the  presence  of  acid-fast  bacilli,  which  may  be  found  in  great 
numbers  in  scrapings  fi'om  the  anterior  portion  of  the  rectum* 

Treatment  and  Prophylaxis.  Aside  from  intense  feeding, 
the  vermifuges  that  are  recommended  for  gastric  strongylosis 
and  ascariasis  (see  pages  458  and  479)  should  be  employed. 

As  prophyhictic  means  are  recommended,  change  of  pas- 
ture (infected  pasture  may  be  utilized  for  other  species  of  ani- 
mals), clean  drinking  water,  if  possible  running  water,  well  or 
spring  water,  burning  or  burying  of  the  manure,  or  at  least  fre- 
quent sprinkling  of  tlie  manure  with  lime  water,  cleaning  and 
drying  out  of  the  barn. 


IH. 


Literature.     Dawson,  D.  v,  W.,  1907,  243  (Review).— Duscha nek,  T.  Z>»  1909, 


Dochmii  in  Other  Animals.  Doehraius  cemuus  lives  occasionally  in 
the  small  intestines  of  goats  and  sheep,  without  having  a  detriiiicnlal 
effect-  Strose  saw  digestive  distiirljances  caused  in  a  hog  by  Dochmius 
longemucronatus.  What  Rathonyi  described  as  a  dochmiasis  in  nine 
horses,  was  a  strongylosis,  as  shown^  by  v.  UMz.  8elima!tz  found  Vn- 
cinaria  os  papillatum  in  two  elephants  widi  hemorrhagic  enteritis, 
anemia  and  hydremia. 
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(d)    Trichotrachelidae. 

Trichina  spiralis  (see  trichinosis)  is  the  only  one  of  the  fili- 
form Trichotrachelidae  which  is  of  pathologic  significance. 

Trichocephali  are  comparatively  frequent,  but  apparently  harmless 
inhabitants  of  the  intestinal  tract  of  ruminants,  hogs  and  dogs.  Their 
anterior  end  is  very  fine  and  filamentous,  the  caudal  end  is  much 
thicker,  cylindrical,  straight  in  the  female,  rolled  up  in  the  male.  The 
small  ova,  (fig.  59),  are  lemon  shaped  with  stopper-like  formations 
at  either  end. 

The  following  species  should  be  mentioned: 


# 


Fig.  59.  Ovum  of 

Trichocephalua 

afl^is. 


Trichocephalus  affinis,  6  to  8  cm.  long;  found  in  the 
cecum  and  small  intestine  of  ruminants,  also  in  the  intestinal 
tract  of  hogs  (Meyer). 

Trichocephalus  crenatus,  4  to  5  cm.  long;  occurs  in  the 
large  intestine  of  the  hog  and  occasionally  causes  intestinal 
catarrh. 

Trichocephalus  depressiusculus,  4  to  7  cm.  long;  found  in 
the    cecum    of    dogs,    particularly    of    those    that    suffer    from 
dochmiasis.    If  present  in   large  numbers   it  appears  to  cause 
catarrh  of  the  cecum,  occasionally  also  invagination  (MSgnin),at  other  times  it  may 
be  the  cause  of  hemorrhagic  inflammation  of  the  colon  (Miller). 

Several  species  of  Trichosomata  with  a  thin  anterior  portion  of  the 
body,  gradually  becoming  thicker  towards  the  caudal  end,  are  found 
in  the  intestinal  tract  of  fowl  (Tr.-longicolle,  annulatum,*  collare, 
tenuissimum,  and  brevicolle)  ;  one  species  is  found  in  sheep.  Tr.  te- 
nuissimum  occasionally  occurs  in  the  intestinal  tract  of  pigeons,  some- 
times in  very  excessive  numbers,  and  then  causes  profound  enteritis 
with  secondary  anemia  with  numerous  fatal  cases.  Freese  observed 
an  epizootic  of  severe  intestinal  catarrh  due  to  Tr.  retusum ;  the  disease 
was  generally  fatal  in  3  to  10  days  in  young  chicks,  and  in  adult 
chickens,  in  2  to  4  weeks.  During  the  initial  stage  of  the  affection,  oil 
of  anise  given  in  5  to  10  drop  doses  to  a  tablespoonful  of  olive  oil, 
proved  very  efficient. 

Literature.  Freese,  D.  t.  W.,  1908,  715.— Klee,  Vet.  Jhb.,  1906,  352.--Meyer8, 
Z.  f.  Flhyg.,  1905,  XIV,  157.— Miller,  Am.  V.  Rev.,  1904,  722.— Willett,  O.  M.,  1906, 
366. 
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Etiology. 


Whipworms  in  the  Intestine.   Oxjruriasis. 

The  following  Oxyuris  occur  in  domestic  ani- 


1.  Oxyuris  equi  (B.  curvalis),  the  female 
alone  is  found  almost  exclusively  in  the  intestine 
of  the  horse,  4  to  5  cm.  long,  thickened  and  curved 
in  front,  pointed  behind,  mouth  surrounded  by  three 
lips;  the  male  is  difficult  to  find,  9  to  12  mm.  long; 
oval  ova  (fig.  60),  88  to  95  fi  by  41  to  44  m,  pro- 
vided on  one  pole  with  a  lid-like  formation.  The 
females  sometimes  are  up  to  a  size  of  15  cm.  and 
their  shape  is  then  changed  so  that  the  posterior 
more  slender  portion  is  3  or  4  times  as  long  as  the 
anterior  portion.  Nitsch,  Friedberger,  and  more  re- 
cently Jerke,  have  claimed  that  this  is  another  species  which  has  received  the  name  of 
Oxyuris  mastigodes. 

2.  Oxyuris  vermicularis,  2  to  3  mm.  long,  posterior  end  rolled  up,  female 
9  to  10  mm.  and  straight.  Ova  oval,  flat  on  one  end,  convex  at  the  other.  Fre- 
quently found  in  the  rectum  of  man;  according  to  Ziirn  also  in  dogs. 


Fig.  60.    Ova  of  Oxyuris  equi. 


Won  J  IS  ill   the  Intestinal  Tract. 


3.  Oxyniis  ambigua  occiirs  in  tbe  cpcum  of  mbliits  and  there  produces  violent 
in  nam  mat  ion. 

The  development  of  Oxynris  in  horses  is,  accorcliDg  to  Jerke,  as 
follows:  llie  teiiuile  deivosits  its  ova  at  tlie  luniH  of  \he  host,  while 
kr«^piog  itsi'it"  there,  fastened  with  its  tail.  The  ova  ndhrre  to  the  skin 
arnnnd  the  anus  and  of  the  penjieuni,  with  a  stieky  siif>sta!iee,  and  they 
develop  into  etnbn  os  within  1  to  M  days.  They  then  dry  and  drop 
to  the  floor,  with  didaeht'd  seales  of  epidermis.  Thi^v  get  out  to  the 
pnstnres  with  the  manure,  and  may  in  feet  the  feed  and  straw;  these 
einhryos  remain  alive  quite  long.  (Hoger  claims  that  ova  of  Oxyuris 
are  disseminated  by  flies.)  After  inf^estion  into  tlie  stomaeh  of  a  host, 
the  pln^  elosing  tlie  ovnm  lieoomes  dissolved,  the  end>ryo  is  set  free  and 
transported  towards  the  liirge  intestim^,  wher«'  it  reaelu'S  maturity.  Four 
montlis  ehq^se  between  the  time  of  infeetion  and  the  app^^aranee  of 
mature  females  of  Oxyuris  masti^tes;  of  Oxyuris  en  r  ml  a,  about  three 
months.  Without  free  oxypren  the  einbryos  eannot  develop  in  the  ovum, 
hence  this  does  not  occur  in  tlie  intestine  of  the  liorse. 

Ko^er  claims  that  Piluria  iTritans  (see  tlennatitis  granulosa)  Is  nothing  elae 
but  the  larval  stajj^e  of  Oiyuris. 

SjHQiptoms.  Female  oxyuris,  attached  near  the  openiiii^  of 
the  anus,  sometimes  causes  an  aeote  catarrh,  or  more  frequently 
an  intent^e  itching  in  the  region  of  the  anas,  as  a  consequence  of 
such  irritation  the  animals  rub  their  hair  and  tlie  neighlmring 
parts  on  hard  objects  and  sometimes  produce  eezematous  in- 
flanmuition^  wliich  may  sprea<l  along  the  perineum  ami  to  tlie 
^thighs*  One  linds  then  worms  in  ilie  crosts,  around  the  anus 
and  also  on  tlie  outer  surface  of  the  feces,  and  on  rectal  explora- 
tion on  the  arm  of  the  examiuer  after  witlnlrawal  of  the  former; 
ova  are  found  on  microscopic  examination  (Pflug,  Ko^^^er). 

F^riedberger  repotied  the  case  of  a  mare  which  had  ex- 
kibited  signs  of  hehointhiasis  for  two  years,  and  whitdi  had 
voided  10  to  15  Oxyuris  mastigodes  daily,  for  9  days;  Illy  ob- 
served severe  colic  whicli  was  cured  permanently  after  the 
evacuation  of  worms.  In  a  ease  of  <»czema  of  the  tail  with  subse- 
quent ptilegmonous  ahseess,  an  Oxyuris  inastigodes  was  found 
anchored  into  the  i>erineal  muscles  by  llahn. 

Treatment.  The  l>est  ti'eatment  consists  in  repeated  rectal 
injections  of  vinegar  and  soap  water,,  possibly  also  solution  of 
corrosive  sublimate  (1:!2000),  Tin*  internal  administration  of 
vermifuges  is  necessary  only  exeeptionally  in  very  olistinate 
eases  (in  lily's  case,  arecanut  100  gm.,  followed  in  4  hours  Ivy 
aloe  45.0  gm.,  had  a  good  effect), 

IdteratUJe.  Frieaber^er,  Miinch,  Jhb,,  1H82-S3,  Rl.— Tlly,  Vet.,  lR9a,,^475.— 
Jerke,  Ziir  KoJintn.  •!,  Oxyiireu  «l,  Pferdes,  Diss.,  Jena,  1901  (Lit.)* — PtbiK,  O,  Kcv.» 
1881,  82.— Roger,  Bull.,   1905,  479. 

(f)     Palisade  Worms  in  the  Intestines.     Strongylosis  intestinalis. 

(a)     Palisade  Worms  in  Horses.     Selerostomiasis  equornm. 

Etiology.  Sclerostoma  occur  in  the  intestine  of  the  horse. 
The  descrijHion  liere  given  is  based  upon  that  furnished  in  lllOO 
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by  Looss  and  the  careful  investigations  of  Sticker,  published 
somewhat  later  (1901). 

The  following  three  species  belong  to  the  genus  Sclerostomiim: 

1.  Sclerofitomum  eqninom,  Miiller  (Strongylus  armatus,  Rudolph;  Sir.  neglec- 
tus  Poeppel,  8cl.  quadridentatum,  Sticker).  The  male  is  on  an  average  35  mm. 
long,  1.25  mm.  thick;  the  female  45  to  47  mm.  long  and  2.25  mm.  thick.  Mouth 
capsule  almost  regularly  long-ellipsoid,  with  4  high  narrow  teeth  below  them,  the 
dorsal  ones  densely  crowded,  the  ventral  ones  separated.  The  bursa  at  the  tail  end 
of  the  male  wider  than  long,  the  median  flap  developed  to  a  lesser  degree.  The 
genital  pore  of  the  female  about  14  mm.  in  front  of  the  caudal  end.  Ova  oval,  thin 
shelled,  65  to  80  /i  long  by  45  to  50  /i  wide.  LarvsB  0.58  to  0.88  mm.  long,  similar 
to  those  of  Scl.  edentatum  only  shorter;  its  anterior  end  somewhat  conically  pointed 
(Albrecht). 

2.  Sclerofitomom  vulgare,  Looss  (Strong,  arm.,  Budolph;  Scl.  bidentatum, 
Sticker)  claimed  to  be  a  young  form  of  the  preceding  one  by  Rudolph;  however, 
really  a  new  species,  the  larvae  of  which  are  concerned  in  the  production  of  so- 
called  worm  aneurysm  (see  page  393).  Male  at  the  utmost  15  or  16  mm.  long  and 
fairly  uniformly  0.7  mm.  thick;  female  23  or  24  mm.  long  and  1  mm.  thick, 
Blender  towards  the  tail  end,  mouth  capsule  like  a  shallow  goblet.  Two  teeth  at  the 
lower  end  of  the  dorsal  depression  of  the  mouth  capsule;  these  protrude  as  ear-like 
projections.  Bursa  of  the  male  with  three  flaps,  the  median  one,  larger  than  that 
of  the  preceding  species,  is  overlapped  by  the  lateral  flaps.  The  female  genital  pore 
8  mm.  anterior  to  the  caudal  end.  Ova  70  to  80  fi  long  and  43  to  52  fi  wide.  The 
anterior  end  of  the  larvae  (0.7  mm.  long)  is  somewhat  rounded  off,  the  posterior 
portion  gradually  diminished  into  a  filiform  tail  end,  which  is  about  one-half 
shorter  than  the  body.  Around  the  gut  32  larger  cells  are  usually  arranged  in 
double  rows  in  mosaic  form ;  the  sexual  apparatus  is  situated  on  a  level  with  the  13th 
intestinal  cell  (Albrecht). 

3.  Sclerostomum  edentatum,  Looss  (Scl.  edentatum,  Sticker).  Length  of 
male  23  to  25  mm.,  greatest  thickness  about  1.5  mm. ;  length  of  female  33  to  36  mm., 
thickness  about  2  mm.  Head 

globular,  distinct  from 
body;  mouth  capsule  gob- 
let-like, teeth-like  forma- 
tions totally  absent;  how- 
ever, at  the  place  where 
the  ventral  teeth  are  situ- 
ated in  Scl.  equinum,  there 
are  some  small  nodular  ele- 
vations. Bursa  of  the  male 
very  similar  to  that  of  Scl. 
equinum.  Genital  pore  of 
female  9  to  10  mm.  anter- 
ior to  the  caudal  end.  Ova 
(Fig.  61)  65  to  88  /x  long 
and  45  to  50  fi  wide.  Larvae 
0.55  to  0.88  mm.  long,  body 
almost  one-third  longer 
than  the  gra<lually  taper- 
ing   caudal    end;     marking 

of  the  intestinal  cells  indistinct,  thickness  of  the  IkxIv  less  than  that  of  larvae  of 
Scl.  vulgare  (Albrecht). 


Fig.  61.    Ovum  of      Fig.  62.     Ova  of  Cyathostoraum 
Sclerostomum         tetracanthum.   on  the  right  side 
ovum    with    embryo  from  horse 
manure  j)reserved  one  day. 


edentatum. 


Of  the  genus  Cyathostomum,  the  most  important  species  is  the 
one  generally  designated  as  sclerostomum  tetracanthum  or  strong, 
tetracanthus : 

Cyathostomum  tetracanthum  (Strongylus  tetracanthus  Mehlis,  Sclerostomum 
tetracanthum),  white  worm;  male  about  9  mm.,  female  10  to  12  mm.  long.  Mouth  cap- 
sule fairly  shallow,  narrowed  in  the  middle,  fine  triangular  leaflets,  arranged  in  a 
radial  manner  and  looking  from  above  like  a  wreath  of  fine  bristles  (called  by  Looss 
internal  leaf  wreath)  spring  from  the  narrowed  place  of  the  mouth  capsule.  In 
front  of  the  anterior  margin  of  the  mouth  capsule  there  is  an  outward  projecting 
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wall  formed  hy  the  skiu^  this  wall  is  likewise  provided  with  radially  arraoged  leaflet* 
(external  wreath  of  leaves).  Hexual  pore  at  the  posterior  endj  directly  in  front  of  the 
anus;  ova  (lig^.  62)  oval  1*0  to  110  pt  louj^,  40  to  50  fx  whim.  The  eaiidal  end  of  the 
larvae  (0v4fi  to  0.80  mm.)  m  about  one-third  Ioniser  than  the  body  proper,  anterior 
end  of  the  latter  somewhat  more  pointed,  the  union  of  the  body  proper  and  the  tail 
end  well  niarkod ;  the  intestinal  tract  only  showa  8  or  9  larger  alternating  ceils,  on  a 
level  with  the  fifth  of  these  cells  the  seiiial  apparatus  is  situated  { Albrecht). 

As  the  representative  of  a  third  jjenns  Loorb  diwtiui?uishes  Triodontus  wbic)i  has 
an  almost  globular  small  but  thick-walled  mouth  eafmule,  whioh  posse+ises  no  real 
teeth,  but  the  ehitinous  lining:  of  tlie  threo-eornered  lumen  forms  three  projecting 
tooth-like  formations.  The  genital  pore  of  the  female  is  situated  near  the  caudal 
end.  Two  species  belong  to  this  genua:  Triodontus  minor  and  Triodontua  fierratos. 
They  <lo  not,  however,  appear  to  occur  in  Europe. 

Aceording  to  Leuekart,  Cobbold  and  A,  Alhredit,  the  develop- 
ment of  Sclerostomum  and  of  Cyathostointmi  tetraeaiithiiTii  is  as  fol- 
lows; 111  the  ova,  whieli  are  voided  with  the  f«>ees  of  the  host,  em- 
bryos develop  in  the  outsi<le  w^orld,  under  favorahle  eonditious  of 
teinperatiire,  in  3  to  4  days,  hiter  in  winlcr,  which  after  hatehing,  be- 
come  larvae  0.4  to  0.8  mm.  long^,  round  with  liliform,  caudal  ends.  In 
water  or  in  dry  dust,  the  larvie  t^an  live  ordy  a  few  days,  but  they  may 
remain  alive  for  months  in  moist  or  at  least  not  too  dry  horse  manure. 
After  15  to  20  days,  or  at  a  temperature  of  30"^  C,  shedding  takea  place 
in  a  few  days;  the  detaehed  eutiele  is  completely  shed,  however,  only 
after  several  inonths.  With  this  shedding,  the  resistance  of  the  larvae  is 
mueh  increased,  and  it  may  now-  not  merely  survive  in  horse  manure 
for  several  months,  but  also  in  pure  water  for  6  to  B  months,  and  it  is 
not  even  killed  at  freezing  temperature  (0*^  C),  The  hatehed  em- 
bryos probably  go  through  three  or  four  moults,  although  Albreeht 
observed  only  one  shedding.  After  slipping  out  of  the  shell,  the  larvae 
lose  their  wliiplike  tail  end  and  they  are  fre4juently  designated  as  rhab* 
ditis  forms. 

The  ingestion  of  larvae  oeeurs  w^ith  eoiitaniinated  drinking 
water,  with  feed  eontaniiiuited  with  nianore  or  on  infected 
pastures.  The  infection  is  not  confined  to  certain  seasons  as  w^as 
assumed  by  Sticker. 

The  views  of  authors  differ  as  to  the  forther  fate  of  the  iugested  larv®.  Ae- 
eorfhng'  to  the  views  of  Leuekart,  riailiiet,  8ticker,  Glaf^e,  the  larva'  bore  into  the 
intestinal  wall  immediately  after  in^jeation,  pet  into  the  ijeneral  circulation  and 
are  transjiorteil  to  various  organs.  Larva?  of  Scl  liidentatum  tljen  settle  in  certain 
arteries  (see  page  39^)  from  where  they  are  wanlied  awav  after  several  weeks  or 
months  (Gla|,re)  ;  thev  then  remain  for  several  weekn  iu  small  no<iules  of  the  intes- 
tines (especiallj  in  the  cecum,  Sticker),  then  they  jtjet  again  into  the  iotestinal 
lumen  where  they  now  copniate,  Larvie  of  8cl.  e«lentatum  from  the  abdominal 
organs  pet  into  the  intetitine  by  aetive  wauilering  (Glape,  Schlegel)  and  they  pro- 
duce mechanical  Ipsions  in  these  orpaos.  According  to  another  view  (Coliu,  Willach, 
Olt) ,  larva*  found  in  the  blood  vesFela  and  other  organs  are  only  looked  upon  as 
individnalB  that  have  gone  astray  and  that  can  no  more  contribute  to  the  preeerva- 
tion  of  the  apecies. 

Anatomical  Changes.  No  changes  are  noticeable  in  the 
mucosa  of  the  large  intestine  in  the  presence  of  mature  indi- 
vidiials  of  Sclerostomum  quadridentatum  and  Selerostoma 
bidentatum,  but  the  larva?  of  Seb  bidentatum  produce  tlironibu- 
sis,  i>artieularly  in  the  mesenteric  arteries  (see  page  393).  Cya- 
thostomum  tetracanthnra  may  cause  hemorrhagic  inflammation 
of  the  large  intestine.  In  acute  cases  of  sclerostomiasis  caused 
by  the  larvaB  of  Selerostoma  edentatum  one  finds  a  purely  serous, 
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sometimes  a  little  cloudy,  exudate  with  flocculi  of  fibrin.  The 
subperitoneal  areolar  tissue  is  in  a  condition  of  edematous  in- 
filtration, amber  in  color,  and  contains  hematomata  of  the  size 
of  a  walnut  up  to  that  of  an  egg^  and  hemorrhagic  spots,  partic- 
ularly in  the  parietal  portion  of  the  mesentery,  the  intestinal 
serosa,  and  also  often  in  the  perineal  fat.  The  hemorrhagic 
spots  and  foci  contain  each  one  mature  worm,  which  shines 
through  like  a  varicose  vein  if  situated  superficially.  Ex- 
ceptionally, there  may  be  a  fatal  peritonitis  after  perforation  of 
a  nodule  by  the  worm  it  contained.  The  intestinal  mucosa  may 
show  diffuse  or  circumscribed  hemorrhages.  The  submucosa 
contains  worm  nodules,  the  size  of  a  millet  seed  up  to  that  of  an 
almond,  with  reddish-yellow  or  purulent  contents,  in  which  the 
larvaB  are  situated,  or  they  may  already  have  migrated  into  the 
intestinal  lumen.  The  anatomical  findings  in  the  most  profound 
cases  include  the  signs  of  anemia,  emaciation  or  cachexia. 

Symptoms.  Mature  worms  of  Sclerostoma  quadridentatum 
and  of  Scl.  bidentatum  do  not  cause  any  disturbance  of  health, 
as  has  already  been  stated,  while  the  larvae  of  Scl.  bidentatum 
cause  thrombotic  closure  of  various  blood  vessels.  Continued 
intestinal  hemorrhages,  with  emaciation,  occur  in  the  presence 
of  Cyathostomum  tetracanthum ;  in  other  cases  only  short  at- 
tacks of  diarrhea  with  colic.  Numerous  cases  of  disease  have 
also  been  observed  (Schwarzmeier,  Penberthy,  Williams,  Boch- 
berg)  especially  in  foals  kept  on  wet  pastures.  Some  of  the 
affected  animals,  particularly  foals,  succumb  to  the  disease. 

Of  much  greater  importance  is  that  form  of  sclerostomiasis 
(sclerostomiasis  enzootica,  Schlegel)  that  is  caused  by  the  larvae 
of  Sclerostomum  edentatum  and  almost  exclusively  occurs  in 
foals.  It  often  manifests  itself  only  in  a  progressive  anemia 
and  emaciation,  extending  over  months  and  even  years ;  other- 
wise the  body  temperature  and  the  pulse  are  normal  (Glage); 
in  some  cases,  however,  particularly  after  exercise,  colicky  symp- 
toms are  observable  (Klaber). 

In  other  cases  the  clinical  symptoms  are  more  pronounced 
and  are  similar  to  those  of  a  peritonitis  with  colic  (Schlegel). 
The  temperature  rises  rapidly  to  40-41.9°  C,  sometimes  only  to 
38.5-39.6°  C;  the  pulse  up  to  78-80-100  per  minute;  it  becomes 
weak  and  finally  can  no  longer  be  felt.  Respiration  is  rapid  and 
.accompanied  by  groaning.  There  is  great  prostration,  lack  of 
appetite,  yellowish  or  brownish-red  discoloration  of  the  mucosa. 
Occasionally  there  are  attacks  of  a  mild  colic,  urination  is  excep- 
tionally frequent  and  the  urine  shows  a  red  discoloration.  The 
symptoms  gradually  become  more  intense  and  finally  profound 
anemia  and  cachexia  develop.  Most  patients  die  after  a  few 
days  (acute  form) ;  in  others  the  disease  lasts  up  to  seven  weeks. 
Some  animals,  however,  are  not  very  seriously  sick  and  recover, 
while  those  affected  profoundly  all  die.  Isolated  hemor- 
rhagic spots  with  larvae  of  sclerostoma  are  frequently  found  in 
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hol^s(^s   that   are   otherwise  healthy,   iipoii   heiug  killed  in   the 
slaughtering  lioiise. 

Diagnosis*  The  presence  of  mature  Sclerostoma  in  horses 
may  be  recognized  frequently  on  rectal  examination  when  s>ome 
of  the  worms  are  brought  out  on  the  arm  of  the  exaiuiner.  As 
a  rule,  however,  the  diagnosis  i.s  made  only  upon  tinding  ova  by 
microscopic  examination  of  the  feces. 

The  methods  of  Adeltiiaini  and  A.  Albrerht  |M?rmit  the  differentiatiou  of  the 
larvffi  of  the  various  species  of  Hclerostoina.  A  ball  of  feve»  is  place*!  iuto  a  Kla.s» 
vessel  auU  tliis  is  wraivped  in  hlaek  jtaper  so  as  to  he  protet'te<l  agaiiint  tbo  light, 
covereil  to  preveut  tlesiccation  ami  left  in  the  mnghborhuod  of  a  stove  or  in  auother 
warm  place.  After  two  dajs  the  feceH  tben  eoiitaiii  lively  motile  eoibryos  (A*iel- 
niano).  Aet'onliiig  to  Albrecht'H  method  the  ball  of  leeen  is  preserved  for  H  to  14 
days  or  in  Miminer  for  5  to  S  dayj^,  aud  protected  during  this  time  from  desiccation. 
Clean  water  or  physioloicie  ns,\%  nukition  is  then  poured  over  the  ball,  enough  of  the 
former  ^o  that  it  is  fully  soaked  and  there  is  aonie  excess  on  the  l>ottoin  of  the 
veBseJ.  After  a  few  hours  one  may  recogni/e^  if  the  light  is  favorable*  tninute 
worms  or  little  couglonie rated  masses  of  them  in  the  water  at  the  bottom  of 
the  vessel  with  the  riakeil  eye.  Sometimes  the  worms  ean  l)e  recogiiiKed  ouly  after 
the  water  has  been  carefully  poured  off  or  centrifuged.  ^Vith  the  aid  of  the  micro* 
acopo  the  larvti*  of  the  various  t^peeies  rau  lie  tlitTerentiated  aciordiug  to  the  char- 
acteristiis  described  by  Albrecht* 

Since  Sclerostoma  may  be  present  in  the  intestine  of  the 
horse  without  A^iving  rise  to  any  disturlnmet*  in  beultti,  it  is  uec- 
essary,  in  the  presence  of  symptoms  of  disease  in  which  Scler- 
ostoma are  found,  to  make  a  careful  examination  of  the  animals 
anrl  to  consider  ali  conditions  of  environment  before  tlto  morbid 
condition  can  I>e  ascribed  to  sclerostomiasis.  Blooily  diarrhea 
in  young  horses  in  summer  is  always  suspicious  of  scleros- 
tomiasis. 

The  ditTerential  clia.£^nosis  mnst  consider  the  socalled 
wastiiii^"  of  foals  (DieckcrholT)  (see  pa^e  342),  especially  also 
infe(*tious  anemia  (see  VoL  I);  the  latter  is  very  similar  in  its 
clinical  and  pathologic  cliaracteristics  to  sclerostomiasis  as  de- 
scribed by  ScblegeL 

Treatment  To  comlmt  intestinal  sclerostoma  one  may 
make  use  of  the  same  means  which  are  recommended  for  asca- 
riasis  (see  page  479)-  Allireeht  recommends  particularly  oil  of 
turpentine  (80  gm.  with  500  gin.  of  castor  oil) ;  Dorii  praises  in- 
travenous injections  of  atoxyl  (3  gin.  in  1(X*  cc.  w\Trmed  to  37'^ 
G.)  Bochberg  also  recommends  atoxyl  (he  gives  it  in  doses  of 
equal  amount,  or  gradoally  increasing  from  O.il-0.5  or  1-1.5  gin. 
in  1  per  cent  salt  solution,  administered  subeutanconsly  or  in- 
travenously)* Atoxyl  or  sodium  arsenieosum  (0.5-2.0  gm.)  in 
incT'easing  doses  internally  might  also  be  used  against  the  larvae 
of  Sclerostoma.  The  animals  should  have  the  benefit  of  intense 
feeding. 

Prophylaxis  is  the  same  as  that  recommended  against 
thrombosis  of  the  mesenteric  arteries  (see  page  410). 

Iiiterattire.  Adehuanu,  Das  Aneurysma  verm,  equi  etc.  Diss,,  Giesflen,  1908 
(Lit).— Albrecht,  Z.  f.  Vk.,  1»U9,  161.— Bochberg,  Z.  f.  Vk.^  1909,  271,— Bom,  M. 
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t.  W.,  1909,  109  (Ref.).— Olage,  Z.  f.  Infkr.,  1906,  1,  341  (Lit.).— Klaber,  B.  t.  W., 
1891,  223.--L008S,  Cbl.  f.  Bakt.,  1900,  XXVII,  150  (lit).— Schlegel,  B.  t.  W.,  l"" 
49.— Sticker,  A.  f.  Tk.,  1901,  XXVII,  187  (Lit.) ;  D.  t.  W.,  1901,  253. 


(b)     Oesophagostoma  in  the  Intestines.     Oesophagostomiasis 

intestinalis. 

{Oesophagostomiasis  nodularis  [Marotel]  ;  Maladie  nodulaire, 

Helminthiase  nodidaire  on  larvaire,  Follictdite  cascuse, 

Dochmiase  larvaire    French].) 

Occurrence.  Diseases  caused  by  the  larvae  of  Oesophagos- 
tomum  occur  in  all  parts  of  the  world,  but  preferably  in  Europe 
and  America,  mostly  sporadic  but  also  enzootically,  and  then 
with  high  mortality.  Cattle  and  sheep  are  affected  most  com- 
monly, more  rarely  goats  and  pigs.  Oesophagostomas  are  also 
occasionally  found  in  the  intestines  of  deer,  monkeys  and  even 
in  man. 

Etiology.  Oesophagostomas  have  no  mouth  proper  because 
the  opening  representing  the  mouth  leads  directly  into  the 
esophagus.  Mature  individuals  of  Gi.  radiatum  have  a  length  of 
about  15-20  mm.  and  a  ring-shaped  mouth  capsule,  a  cuticular 
swelling  at  the  neck,  a  ventral  furrow,  and  a  bursa  at  the  pos- 
terior end  (Marotel). 

The  following  cesophagostonias  occur  in  domestic  animals: 

1.  Oesophagostomum  radiatum  in  the  intestines  of  cattle,  there  first  found 
by  Drechsler  (1876),  later  also  by  Saake,  Giles,  Jansen,  Strose,  v.  R4tz,  Scheben  and 
others. 

According  to  Marotel  the  parasite  is  identical  with  O.  inflatum  Railliet  Anchy- 
lostomum  bovis  Strose,  and  Anchylostomum  radiatum  Scheben.  Marotel  succeeded 
in  finding  the  niatuj-e  form  of  the  larva?  living  in  the  intestinal  wall,  and  in  show- 
ing that  it  properly  belongs  to  the  genus  Oesophagostomum. 

2.  Oesophagostomum  venulosum.  This  worm  occurs  in  European  sheep  and 
goats. 

3.  Oesophagostomum  columbianum  lives  in  the  intestines  of  sheep  in  America. 

4.  Oesophagostomum  dentatum  occurs  in  the  intestines  of  swine  and  is  identi- 
cal with  Strongylus  foUicularis  OH. 

The  development  of  Oesophagostomum  takes,  according  to  Mar- 
motel,  place,  as  follo\\T5:  From  the  ova  voided  with  the  feces  of  the 
animal  host,  embryos  are  at  once  hatched  if  heat  and  moisture 
are  sufficient.  The  further  development  of  the  latter  in  the  outside 
world  is,  however,  not  yet  known.  If  the  larvae  are  taken  up  during  the 
months  of  August  and  September,  they  bore  at  once  into  the  intestinal 
wall,  and  remain  for  6  to  7  months  in  the  submucous  connective 
tissue,  where  they  successively  develop,  first,  into  strongyliform,  then 
anchylostomiform,  finally  oesophagostomiform  larvae.  During  March 
and  April,  they  wander  into  the  intestinal  lumen,  and  here  they  attain 
sexual  maturity  during  May  and  June,  their  full  length  only  in  July 
and  August,  then  they  copulate,  and  the  females  deposit  their  eggs. 
The  maturation  of  Oesophagostomum  dentatum,  however,  occurs  \\'ithin 
the  intestinal  worm  nodules  (Seiler)  ;  the  same  is  also  the  case  in  the 
Oesophagostomum  living  in  the  intestines  of  man. 
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Natural  mfection  takos  place,  accordinpc  to  Marmotel,  on 
wet,  marsliy  jjastiii'es  during  tlie  iiiouths  of  August  and  Septem- 
ber; but  it  probably  takes  place  also  during  Hojouni  in  tbe  barn 
if  the  latter  olTers  conditions  favorable  to  the  development  of 
embryos  from  tlie  deposited  ova. 

The  patholoi^ic  RignificaTiee  of  the  larv^  of  0<?»0|>haj2:ostonmm  living  in  the  intes- 
tioal  Willi  is  not  solely  confineii  to  a  (letriinental  effert  upon  the  function  of  the  intea- 
tine  bv  ntimerouH  worm  noduleHp  hut  also  in  the  abHorption  of  numerous  patholoific 
bacteria  for  which  the^e  imthilos  form  a  portal  of  entrance;  thi&  may  become  the 
Cftuse  of  secondary  infection. 

Anatomical  Changes,  In  the  small  intestine  and  cecum  of 
cattlej  and  in  the  large  intestine  of  other  animals,  tubercular 
nodules  (roundworm  nodules)  are  found  often  isolated;  fre- 
quently also  in  great  numbers,  in  hundreds  and  thousands. 
(Dreehsler  onee  counted  430;  Marotel  saw  in  one  case  4,000  in 
the  small  intestine  and  1,000  in  tlie  large  intestine.)  The  nodules 
vary  from  the  size  of  a  pinhead  to  that  of  a  pea^  ami  they  may 
occasionally  be  as  large  as  a  hazelnut;  the  smallest  ones  have  a 
blackish  color,  the  rae<lium-sized  nodnles  are  blackish  to  grajdsh- 
white,  the  larger  ones  are  always  grayish-white.  The  othenvise 
unchanged  intestinal  mucosa  shows  half 'Spherical  projections; 
it  appears  somewhat  thinner  at  this  place  and  in  hogs  it  is  also 
ulcerated.  Tlie  nodules  are  mainly  composed  of  a  thick  con- 
nective tissue  capsule  which  may  contain  a  small  amount  of 
caseous,  and  in  the  larger  nodules  purulent,  matter;  the  latter 
may  have  become  calcareous.  The  yoimger  nodules  contain 
larv'fe  of  Oesophagostomum  measuring  3-4-7  mm. 

Symptoms.  A  few  nodules  are  frequently  found,  in  slaugh- 
ter bouseSj  in  the  intestines  of  animals  which  did  not  show  any 
symptoms  of  disease  during  life.  Morbid  sjTnptoms  are  only 
observed  in  intense  invasion  and  they  consist  in  untractable  pro- 
fuse diarrhea,  progressive  emaciation,  anemia  and  cachexia. 
The  disease  then  usually  terminates  fatally  in  coma  which  comes 
on  after  two  to  three  months.  When  the  disease  appears  as  an  - 
enzootic  one-half  of  affected  animals  may  die. 

Diagnosis.  The  occurrence  of  the  above  mentioned  sjanp- 
toms  following  sojourn  on  wet,  marshy  pastures  may  suggest 
oesophagostomiasis  nodularis,  but  a  reliable  diagnosis  can  only 
be  made  on  the  basis  of  some  postmortem  examinations,  since 
the  ova  of  <)esophagostomum  are  not  yet  known;  the  differential 
diagnosis  has  to  consider  gastro-intestinal  strongylosis  (see 
page  457)  and  enteritis  paratubercnlosa  {see  Vol.  J). 

Treatment.  This  mnst  be  confined  to  a  forced  nutrition  of 
the  patients.  Prophylactic  measures  are  those  recommended 
for  gastric  strongylosis  (see  page  458). 

Literature.  Dreehsler,  D.  Z.  f.  Tm.,  1876,  IT,  355.— MaroteJ,  Journ,  V^t.^ 
1P08,  522  (Lit.).— V,  Riita,  B.  t.  W.,  1891,  223.— ycliebtjr,  FortiMihr.  d.  Vet.-Hyg., 
1905,  97.— Seller,  D.  t  W.,  1902,  345  (Lit). 
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Other  Filiform  Worms  in  Hie  Intestines.  Strongylus  v  entricosus 
occurs  sometimes  in  the  small  intestines  of  cattle  and  sheep  without 
causing  disturbance  of  health.  Strongylus  filicolis  occurring  in  the 
duodenum  of  sheep,  may  cause  enteritis  and  intestinal  hemorrhages. 
Str.  nodularis  occurring  in  the  duodenum  of  gecSe  and  Str.  tenuis 
parasitic  in  the  cecum  of  geese,  chicken  and  ducks,  is  without  any 
pathologic  significance. 

Sclerostomum  hypostomum  is  frequently  found 
in  the  large  intestine  of  sheep  and  of  goats  (see  fig. 
63) ;  it  occasionally  produces  intestinal  hemorrhages. 

Filaria  papillosa  found  freciuently  in  the  abdomi- 
nal cavity  or  under  the  peritoneum  of  horses,  accord- 
ing to  Rudolphi,  occurs  occasionally  in  the  intestines 
of  this  animal.  It  has,  however,  no  influence  upon 
the  health  of  the  host.  Rhabdonema  longum,  a  small 
worm  only  6  mm.  long,  is  a  rare  inhabitant  of  the 
intestine  of  the  sheep ;  similar  to  it  is  Rhabdonema  suis 
found  in  the  intestines  of  swine. 

Anguillula  stercoralis  is,  according  to  Ziim,  found  in  Cochin  China 
chickens  and  causes  diarrhea. 


Fig.  68.   Ovum  of 
Sclerostomum  hy- 
postomum. 


(g)    Echinorrhynchus  Gigas  of  Swine. 

Etiology.  The  Echinorrhsmchus  gigas  is  a  thick,  cylindrical, 
white  worm,  thicker  at  the  anterior  end ;  its  external  surface  ap- 
pears annulated;  an  intestinal  canal  is  not  present.  The  pro- 
trusible,  rounded  cephalic  end  is  armed  with  five  or  seven  rows  of 
strong  hooks;  male  6-9  cm.,  female  20-35  cm.  long;  ova  (Fig.  64) 
oval ;  the  embryo  is  visible  within  a  triple  envelope ;  the  head  of 
the  embryo  is  provided  with  hooklets. 

The  following  may  be  said  about  the  development 
of  Echinorrhynchus  gigas:  According  to  Schneider, 
the  ova  are  taken  up  with  the  larvae  of  the  cockchafer 
(May-bug,  Melon tha  vulgaris).  The  free  embryos  per- 
forate the  intestines  of  these  Arthropodes,  become 
encapsulated  in  their  abdominal  cavity  and  remain 
alive  even  in  the  adult  May-bugs.  If  hogs  feed  on 
May-bugs  or  their  larvae,  the  capsule  of  the  parasitic 
larvae  becomes  dissolved  in  the  intestinal  canal;  the 
larvae  then  bores  into  the  intestinal  wall  of  the  host. 
Echinorrhynchus  larvae  can  probably  go  through  their 
development  also  in  other  animals,  aside  from  the  May-bug.  This  seems 
to  be  proven  by  the  fact  that  the  worm  also  occurs  in  America  where 
May-bugs  do  not  exist.  According  to  Lespes,  ech.  larvae  occur  in  certain 
snails;  according  to  Kaiser  and  Blanchard,  in  Cetonia  aurata;  accord- 
ing to  Stiles,  in  Lachnostema. 


Fig.  64.    Ovum  of 

Echinorrhynchus 

gigas. 


Echynorrhynehus  is  found  with  marked  frequency  in  some 
years  and  then  causes  great  loss  among  young  pigs.    It  appears 
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as  if  this  periodic  frequency  stands  in  relation  to  the  three  to 
four  years  period  of  development  of  May-bugs. 

Anatomical  Changes.  Grayish  nodules  or  yellowish  puru- 
lent points  surrounded  by  a  red  halo  are  seen  shining  through 
the  serosa  of  the  intestines  (Kocourek).  The  worms  bore  into 
the  mucosa  with  their  anterior  ends;  the  neighborhood  of  the 
mucosa  where  the  parasites  are  located  is  intensely  reddened 
and  also  shows  catarrhal  swelling.  Sometimes  the  parasites 
have  perforated  the  intestinal  wall  and  have  produced  a  puru- 
lent peritonitis.  Sometimes  the  mucosa  shows  cicatricial  for- 
mations. 

Symptoms.  Digestive  disturbances  occur  proportionately 
to  the  number  and  to  the  stage  of  development  of  the  worms; 
the  animals  become  emaciated  and  enfeebled.  Since  the  para- 
sites cause  pain,  the  animals  grunt  continually;  they  are  rest- 
less, bury  into  the  ground  or  straw,  snap  towards  the  abdomen 
or  towards  other  animals.  Occasionally,  particularly  in  young 
pigs,  one  sees  more  or  less  intense  twitching  of  the  muscles  or 
epileptiform  convulsions,  generally  followed  by  a  fatal  termi- 
nation. 

The  cause  of  these  symptoms  is  revealed,  by  a  microscopic 
examination  of  the  feces,  by  the  discovery  of  the  characteristic 
ova ;  frequently,  however,  such  an  examination  is  neglected  and 
the  true  cause  of  the  disease  is  only  found  on  postmortem 
examination. 

Treatment  and  Prophylaxis.  These  worms  can  be  expelled 
only  with  difficulty.  One  may  try  drugs  that  are  effective 
against  ascaris,  especially  santonin  (2-5  gm.),  rhizoma  filicis 
maris  (20-50.0  gm.,  or  of  the  extract  2-5.0  gm.),  kamala  (2-4.0 
gm.) ;  also,  according  to  the  recommendation  of  Kocourek,  oil  of 
turpentine  (in  tablespoonful  doses,  followed  by  laxatives,  see 
page  480). 

The  destruction  of  insects  and  other  animals,  which  may 
contain  the  larval  stage  of  the  worm,  is  indicated  as  a  prophy- 
lactic measure,  also  the  avoidance  of  probably  infected  parts  of 
land. 

Literature.  Kocourek,  Trzt.,  1887,  256.-811168,  J.  of  comp.  Path.,  1^91,  6")7. 
—Weinberg  &  Romanovitsch,  A.  P.,  1907,  960. 


Echinorrhynchus  in  Fowl.  E.  polymorphus  is  found  in  the  intes- 
tines of  ducks,  more  rarely  in  the  intestines  of  geese  and  swans ;  in  dueks 
also  E.  filicolis  and  E.  sphaerocephalus.  The  first  sometimes  causes  epi- 
zootics (Klee,  Vet.  Jhb.  1906,  352). 
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30.    Coccidia  in  the  Intestines.    Goccidiosis  intestinalis. 
(a)    Red  Dysentery  of  Gattle.  Dysenteria  coccidiosa  bovum. 

{Kokzdienruhr   [German] ;  Entente  hemorrhagique,  Flux  de 

sang  [French].) 

Red  dysentery  of  cattle  is  a  disease  preferably  of  young  an- 
imals, generally  occurring  as  an  enzootic  affection,  and  due  to 
Coccidium  Ziirni;  these  are  generally  found  in  the  large  intes- 
tines, preferably  in  the  rectum.  The  disease  manifests  itself 
particularly  by  hemorrhagic  defecation. 

Historical  Ziim  was  the  first  (1878)  who  found  coccidia  in  the 
inflamed  intestines  of  a  calf ;  it  was,  however,  only  in  1892,  that  Zschokke 
pointed  out  the  etiologic  relation  between  coccidia  in  the  intestines 
and  red  dysentery.  Hess  (1892)  and  Guillebeau  (1893)  confirmed 
the  findings  of  Zschokke,  and  Guillebeau  made  culture  and  inocula- 
tion experiments.  Others  who  have  studied  this  disease  were  Degoix 
(1904),  Ziiblin  (1908),  also  Bugge,  Warringsholz  &  Sieg  (1909). 

Occurrence.  The  disease  occurs  almost  exclusively  during 
the  warm  season  between  the  months  of  June  and  September 
and  especially  in  wet  years ;  it  may,  however,  be  observed  here 
and  there  later  in  the  fall  and  even  in  winter.  Commonly  (95 
to  100  per  cent)  animals  become  infected  on  the  pasture  and 
preferably  in  mountainous  parts,  more  rarely  in  lowlands. 

The  disease  has  been  observed  particularly  in  the  mountainous  cantons  of 
Switzerland,  in  certain  parts  of  France,  but  it  has  also  occurred  in  Denmark  (Poul- 
sen),  in  North  Germany,  and  has  been  observed  in  Hungary  by  Makoldv. 
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Etiology.  Coccidium  Ziirni  (Eimeria)  is,  according  to 
Martin  and  Ziiblin,  a  distinct  species;  according  to  Zschokke, 
Hess  and  Guillebeau,  it  is,  however,  probably 
identical  with  Coccidium  cuniculi.  Coccidia  are 
found  in  the  feces  of  sick  animals  as  round  or 
oval  formations  (oocysts)  with  a  long  diameter 
of  10-20  ft  according  to  Zschokke,  18-25  ft  accord-  Fig.  65.  intesti- 
ing  to  Degoix,  and  15-25  /*  according  to  Zublin:  ^J^^^^l^^'^^^o  ^D^l 
the  width  varies  betw^een  10-20  ft.  The  highly  goix.) 
refractive  protoplasm  is  finely  or  coarsely  gran- 
ular or  globularly  contracted  (Fig.  65;  it  shows  a  light  spot  in 
the  center  (nucleus).  There  are  also  seen  hyaline  folded  mem- 
branes; these  are  probably  dead  coccidia.  The  membrane  of 
unstained  cells  appears  shining  and  peculiarly  greenish  violet 
in  color. 

The  development  of  coccidia  is  as  follows:  Tii  the  oocysts  voided  with  the 
feces  there  ap])ear  four  plolnilar  8j)oroblasts,  if  the  conditions  of  moisture,  heat  and 
access  to  free  oxygen  are  favorable,  within  2  to  6  days;  those  assume  a  spindle 
shape  and  become  sporocysts;  in  these  two  crescents  or  sickle-shaped  sporozoites  are 
developed.     These  changes  may  occur  in  4  or  5,  or  only  in  14  or  15  days,  accofd- 

Vol.  2-32 


498 


Coccidia  in   the  Intestmes. 


ing  to  environmeDt*  The  oocysts  are  very  resistant  and  can  remain  alive  after  putre- 
factive processeH  lastiog  for  three  montliB  (Degoix)*  After  oocysts  have  been  in- 
gested their  iiH*mhrnne  in  ilit^solveil  by  the  digeKtive  jtut*es,  particularly  by  the  pan- 
creatic juice  (aet'orcHng  to  Ziiblin  in  6  to  H  hourw),  they  are  set  free  and  then  form 
the  lively  motile  sporoioitea  which  penetrate  into  the  intestinal  epithelia  and  asi^ymft 
a  roiin*!jsh  form,  bein^  then  found  between  the  i^ ell  niarpn  and  the  nncleuB.  They 
enlarge  gradually  and  become  schi^ontefl,  which  inoltiply  aseatnally  (schizogony)  by 
forming  numerous  fipin<]le  shapetl  niero?ojteH.  After  the  diaaobition  of  the  infected 
epithelial  ceils  these  get  into  the  intestinal  lumen  and  invade  new  epithelial  cella; 
the  procci^s  of  schizogony  is  ref>eated  several  tiniea;  some  merozoite^  situated  in 
epithelial  cells  then  change  into  macrogametes  and  ndcrogametes.  After  the  latter 
have  become  free  they  penetrate  into  macrogametes  with  active  motility,  fertilize 
these  and  form  again  an  oocyst  (sporogony).  Whether  asexnal  multiplication  may 
also  occur  outride  of  an  animal  host  i»  not  known,  but  Zublin  l)elieve8  that  it  li 
possible. 

The  infection  is  spread  by  the  water  of  pools  and  marshes, 
also  probably  l\y  feed  which  has  come  in  contact  with  infected 
water,  (Zscliokke  claims  that  the  coccidia  first  get  into  snails 
and  that  the  latter  infect  the  water  or  feed*)  The  possibility 
of  infection  in  the  l>arn  is  suggested  by  tlie  fact  that  isolated 
cases  also  occnr  in  winter  in  infected  regions,  also  by  the  occur- 
rence of  coccidiosis  among  other  species  of  animals  which  are 
not  pastured,  and  by  an  observation  of  Ziirn  that  calves  became 
infected  w^hich  had  been  confined  permanently  to  the  barn. 
Damp  and  dirty  barns  undoubtedly  are  particularly  dangerous. 

Three  young  cattle,  eiperimen tally  fed  on  material  containing  aporozoites  fell 
Bick  after  three  weeks  with  tlie  symptxjins  of  acute  intestinal  catarrh,  with  diarrhea 
and  few  cocci di a  in  the  feces,  but  witliout  any  blood.  These  symjitoms  lasted  three 
days  (Giiillebeaii),  The  disease  cannot  he  transferred  by  non  sporozoitic  oocyata. 
Ziiblin  did  not  succeed  in  infecting  rabbits  with  coccidia  from  cattle  that  were 
Buffering  from  red  dyaentery. 


The  susceptibility  is  greatest  in  youth,  up  to  the  second 
year  of  life,  but  older  cattle  likewise  contract  the  disease,  al- 
though more  rarely.  The  great  rarity  of  the  disease  among 
calves  less  than  six  months  old  may  be  explained  by  the  fact 
that  these  animals  are  usually  not  pastured.  Isolated  cases 
have,  how^ever,  been  observed  among  calves  three  to  six  weeks 
old  (Ziirn,  Bugge,  Waringsholz  &  Sieg), 

Pathogenesis.  The  sporozoites  escaped  from  the  ingested 
oozytes,  w^ander  with  the  intestinal  contents  toward  the  anus  and 
penetrate  into  the  epithelial  cells  of  the  crypts  of  Lieberkiihn  of 
the  large  intestine,  particularly  into  those  of  the  rectunu  They 
multiply  rapidly  by  schizogony  and  the  epithelial  cells  of  the 
surrounding  glands  and  those  of  the  mucosa  in  general  are  in- 
vaded by  autoinfection;  in  this  manner  an  increasing  area 
of  the  mucosa  becomes  affected;  the  usual  localization  of  the 
changes  in  the  large  intestine  is  attributed  by  Ziiblin  to  a  com- 
paratively slow  solution  of  the  ooc>ie  membrane  and  to  a  rapid 
passage  of  the  contents  of  the  small  intestine  into  the 
large  intestine.  It  is,  however,  remarkable  that  the  small  in- 
testine is  also  profoundedly  affected  in  young  calves  and  that 
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the  small  intestine  of  other  species  of  animals  is  most  pro- 
foundly alTecterl. 

After  the  epithelial  cells  have  become  invaded  they  are 
shed  and  this  ]>roduces  a  denndation  of  the  glands  and  of  the 
mucosa,  and  the  congested  capillaries  protrude  free  towards  the 
intestinal  lumen.  This  explains  the  oeeorrence  of  intestinal 
hemorrhages.  At  the  same  time  irritation  by  eoceidia  protluces 
a  small  round  cell  infiltration  of  the  mucosa  and  of  the  layers 
below  it.  Since  the  mucosa  becomes  denuded  in  spots  and  de- 
prived of  its  protecting  covering,  an  intense  invasion  of  debili- 
tated animals  may  lead  to  secondary  infection  by  intestinal  l)ac- 
teria  and  this  may  prorluce  severe  enteritis  and  general  infection. 

Anatomical  Changes.  One  usually  finds  the  intestines  con- 
tracted;  in  the  large  intestine  and  particularly  in  the  rectum  one 
finds  thin  fluid  greenish  or  reddish-gray,  to  reddish-brown  con- 
tents, sometimes  containing 
distinct  blood  coagnla  or  even 
icliorons  masses.  The  mucosa 
of  the  rectum  is  usually  af- 
fected most  profoundly,  the 
mucosa  of  the  colon  or  cecum 
much  less  or  not  at  all,  al- 
though the  latter  sometimes 
sliows  profound  changes.  The 
mucosa  shows  strong  corrnga- 
tion,  reddening,  swelling  and  a 
mucoid.  fil>rinoid,  yellowish  or 
grayish  deposit  sometinu's 
mixed  with  l>Iood.  In  conse- 
quence of  the  loss  of  epithelial 
cells  the  surface  of  the  mucosa 
appears  rough  in  places  with 
liemorrliagic  spots  or  streaks. 
Epithelial  losses  and  floating 
shreds  of  mucus  or  detached  epithelial  cells  are  seen  in 
advanced  cases,  alternating  with  slate  gray  spots  of  the 
mucosa.  Necrotic  processes  in  the  large  intestine  with  catar- 
rhal or  hemorrhagic  inflammation  in  the  small  intestine  are 
frequently  seen  in  consequence  of  a  secondary  infection.  Nu- 
merous eoceidia  (Fig.  66)  are  seen  in  the  intestinal  contents  and 
in  detached  shreds  of  the  mucosa.  The  cadavers  also  exhibit  the 
signs  of  profound  anemia  and  cachexia. 

Sjrmptoms.  The  peculiarities  of  the  development  of  eoc- 
eidia bring  it  about  that  the  period  of  incubation  of  the  disease 
is  comparatively  long,  about  three  weeks;  occasionally,  however, 
symptoms  may  come  on  after  six  or  eight  days  {Bugge,  War- 
ringsholz  &  Bieg),  On  the  basis  of  his  observations  Degoix 
claims  that  the  period  of  incubation  is  one  or  two  months;  he 


Fig,  66.  Position  of  intestinal  t-occidia  in 

the  glunds  of  iJHH>rkiihn,     Ivow  magxiifi- 

cation.   (.  Af"t'c»rding  to  Degoix,) 
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iloes  SO  because  he  saw  the  disease  come  ou  in  cattle  after  they 
bad  been  in  the  barn  for  one  or  two  niontlis.  However,  siuce 
infection  may  also  occur  in  the  barn,  Degoix'  claim  does  not 
seem  to  V»e  well  fonnded. 

The  disease  begins  immediately  with  diarrhea  and  after  one 
or  two  days  the  feces  show  an  admixture  with  hh^od  and  mucus; 
distinct  blood  coagula  from  the  size  of  a  walnnt  to  tliat  of  a 
cfiild's  fist  are  also  seen;  the  feces  are  f(»tid  and  sometimes 
have  a  cadaverons  smell  As  soon  as  hemorrhagic  feces  appear, 
there  is  at  first  slight,  later  on  intense  tenesmus,  wdiich  may  lead 
to  prolapse  of  the  rectum.  In  other  cases  normal  feces  are 
voided  at  lirst^  followed  Ijv  a  small  amount  of  coagulated  blood, 
later  on  feces  and  blood  are  nnxed  and  <liarrhea  supervenes. 

In  this  stage  mild  cases  soon  pass  into  recovery,  partic- 
ularly in  adult  cattle;  the  lilood  disajipears  after  two  or  three 
days,  and  after  a  few  more  days  tlie  dian"liea  stops.  Tlie  appe- 
tite, however,  remains  capricious  for  some  time. 

In  grave  cases,  particularly  in  young  animals,  there  is  a 
rapid  deterioration  of  the  condition.  Tenesmus  t)ecomes  more 
severe,  the  feces  become  quite  fluid,  very  fetid ;  they  contain 
larger  coaguhi  and  shreds  of  mucus;  appetite  and  rumination 
are  suppressed  entirely.  At  the  same  time  the  emaciation  pro- 
gresses rapidly  and  the  gait  of  the  animals  becomes  staggering. 
The  i>ulse  rises  gradually  to  70-80  and  later  on  even  higher;  the 
temperatnre  rises  to  40^  C.  and  above.  Later  on  the  blood  dis- 
appears from  tlie  feces,  but  they  often  contain  lumps  of  umeus, 
like  croupous  membranes,  and  an  ichorous  thin  Huid.  The  ema- 
ciation lias  now  reached  a  high  degree,  the  eyes  are  deeply 
sunken,  the  animals  can  no  longer  stand  up  and  they  die  from 
complete  prostration. 

Course  and  Prognosis.  The  disease  runs  an  acute  course 
of  five  to  ten  days,  but  there  are  also  hyperacute  eases  in  which 
the  animals  die  within  twenty-four  hours  in  convulsions.  The 
ai^petite  sometimes  remains  poor  for  a  while  after  disappear- 
ance of  the  grave  symptoms,  so  that  the  animals  become  much 
emaciated;  anemia  may  then  l^ecoine  so  intense  that  the  patients 
may  die  even  after  five  montlis.  In  the  mild,  favoral>]e  cases,  re- 
current attacks  are  quite  frequent,  but  these  usually  take  a 
benign  course.  Very  mild  cases  lead  to  the  symptoms  of  simple 
acute  intestinal  catarrh. 

As  complications  of  the  disease  one  can  sometimes  observe 
blackleg,  convulsions  and  coma  in  pregnant  animals,  bronchitis 
and  pneumonia, 

TJie  prognosis  is  the  more  unfavorable,  the  younger  and 
the  weaker  tlie  sick  animals ;  the  more  rapidly  the  appetite  de- 
creases, the  earlier  rumination  ceases.  Two  to  four  per  cent  of 
the  sick  animals  usually  succuml)  to  the  affection. 

Diagnosis.  The  occurrence  of  the  disease  during  the  time 
of  pasturing,  the  almost  exclusive  affection  of  young  animals, 
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hemorrhagic  diarrhea  and  the  rapid  emaciation  suggest  the  diag- 
nosis. The  detection  of  the  coecidia  by  microscopic  examination 
of  the  feces  makes  the  diagnosis  absolute  and  excludes  rectal 
hemorrhage  of  cattle  (see  page  325). 

Coecidia  are  at  first  found  in  the  diarrheic  stools  only  sparingly;  they  appear, 
however,  in  large  numbers  in  the  shreds  of  mucus  and  they  can,  according  to  Ziiblin, 
be  seen  in  the  voided  coagula.  In  the  terminal  stages  of  the  disease  the  number  of  coe- 
cidia again  decreases.  In  order  to  find  the  coecidia  more  easily  Ziiblin  recommends  to 
stain  microscopic  cover  glass  preparations  with  Lugol's  solution.  Coecidia  have  not 
been  found  in  the  feces  of  healthy  cattle  even  in  infected  herds. 

Treatment  and  Prophylaxis.  Pasturing  should  be  inter- 
rupted and  dry  feeding  instituted,  if  the  disease  appears  in  a 
herd.  Disinfectants  (creolin,  lysol,  resorcin,  sodium  thio-sul- 
phuricum)  have  been  used  as  long  as  the  disease  has  been 
known;  also  astringents  (tannic  acid,  argentum  nitricum,  fer- 
rum  sulfuricum)  in  the  form  of  rectal  injections  in  weak  solu- 
tions, or  they  may  be  given  as  a  mucilage  or  with  milk  by  the 
mouth.  Ziiblin  saw  good  results  from  rectal  injections  with  1 
per  cent  tannic  acid  or  1  per  cent  alum.  If  the  animals  suffer 
from  lack  of  appetite,  they  must  be  fed  with  milk  and  eggs  to 
which  claret  might  advantageously  be  added. 

As  a  prophylactic  measure  the  ingestion  of  dirty  water  from 
pools  and  marshes  must  be  prevented ;  if  the  disease  makes  its 
appearance,  the  healthy  animals  should  receive  dry  feeding,  or 
they  should  at  least  be  brought  to  dry  pastures  where  they  have 
access  to  pure  water.  The  feces  should  be  soaked  with  a  3  per 
cent  watery  solution  of  sulphuric  acid ;  this  kills  the  coecidia. 

Literature.  Bugge,  Warringsholz  &  Sieg,  D.  t.  W.,  1909,  769  (Lit.).— Degoix, 
Rev.  g^n.,  1904,  III,  177.— Ducloux,  ibid.,  1906,  VII,  138.— Hess,  Schw.  A.,  1892, 
XXXIV,  105.— Martin,  Rev.  v6t.,  1909,  280.— Zschokke,  Schw.  A.,  1892,  XXXIV,  1.— 
Zublin,  Schw.  A.,  1908,  L,  123  (Lit.).— Zurn,  Vortr.  f.  Trzte.,  1878,  I,  H,  2. 


(b)    Intestinal  Coccidiosis  of  Sheep  and  Ooats.    Coccidiosis  ovum  et 

caprarum. 

Coecidia  have  repeatedly  been  found  in  the  intestinal  tract  of 
sheep,  but  the  disease  caused  by  them  has  only  recently  been  studied 
by  Moussu  &  Marotel.  The  latter  has  also  studied  coccidiosis  of  sheep. 
Suckling  lambs  as  well  as  adult  sheep  are  aflPected,  the  latter  more  fre- 
quently. The  symptoms  are  those  of  progressive  anemia,  emaciation 
and  diarrhea.  Death  occurs  after  several  weeks  from  exhaustion;  the 
feces  do  not  become  hemorrhagic,  nor  are  any  coecidia  found  in  the  dis- 
charges from  the  intestinal  tract.  The  somewhat  reddened  mucosa  of 
the  small  intestines  shows  whitish  points,  which  are  formed  by  masses 
of  coecidia  which  have  invaded  the  glands  of  Lieberkiihn.  This  species 
of  protozoa  has  been  called  Coccidium  Faurei. 

Intestinal  coccidiosis  in  goats  is  caused  by  Coccidium  Arloingi 
(Marotel)  ;  its  exogenous  development  is  like  that  of  C.  cuniculi.  Path- 
ologic changes  are  exclusively  found  in  the  small  intestine  of  goats, 
their  picture  is  on  the  whole  similar  to  that  found  in  coccidiosis  of 
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sheep ;  a  small  rotind  cell  infiltration  is  seen  in  the  neighborhood  of  the 
invaded  tissue. 

Literature.  Marotel,  Bull.,  1906,  373.^Marotel  &  Moussu,  1901,  470. — Martin, 
Bev.  v^t,  1909,  34L 

(c)     Intestinal  Coecidlosis  in  Camivora. 

Coccidia  are  rarely  found  in  the  intestinal  villi  of  dogs  and  eats; 
they  were  originally  held  to  he  Coceidiniu  perforans.  hut,  according  to 
Railliet,  they  are  a  special  kind  (Coccidinm  higeminnm,  according  to 
Martin  Diplospora  higemina)  :  apparently  th^y  do  not  produee  any 
morhid  symptoms. — Dages  found  coccidia  in  the  epithelia  of  the  in- 
testinal mucosa  which,  according  to  Martin,  appear  to  he  identical  with 
Cocc.  cunieuli- 

Llterature.  Martin,  Rev.  v^.,  190d,  ^45.— Zurn,  Vortr.  f.  Thieraerzte.  1878, 
11,  H,  2   (Lit). 

(d)     Intestinal  Coccidiosis  of  Rabbits.   Coccidiosis  intestinaliB 

cimiculi. 

Intestinal  coeeidiosis  of  rahhits  caused  by  Coceidium  perforans 
(according  to  Martin  Eimeria  eunieiiii)  is  observed  either  alone  or  in 
eornhination  with  hei>atic  or  nasal  coeeidiosis,  (see  page  28),  and  under 
similar  eireumstauces. 

Anatomical  changes  are  usually  found  in  the  small  intestine,  and 
they  consist  in  an  intense  intestinal  catarrh  with  accumulations  of 
tenacious,  somewhat  reddened  mucus  on  the  swelled  and  moderately 
reddened  mucosa.  The  mucosa  also  exhibits  small  whitish  nodules,  not 
larger  than  a  lentiL  These  nodules  represent  enlarged  glands  of  Lie- 
herkiihn  and  epithelial  cells  of  villi  invaded  by  coccidia. 

The  symptoms  are  either  identical  with  those  of  hepatic  coeeidiosis 
(see  there)  with  the  development  of  a  cachectic  condition,  or  the  affec- 
tion runs  the  course  of  a  violent  enteritis  with  marantic  diarrhea  fol- 
lowed by  death  before  emaciation  has  had  time  to  oeciir» 

The  diagnosis  is  made  either  by  the  microscopic  discovery  of  the 
coccidia  which  are  present  in  large  numbers  in  the  feces,  or  by  post- 
mortem examination.  If  hepatic  coeeidiosis  alone  is  present,  only  few 
coccidia  can  be  found  in  the  feces. 

The  treatment  is  similar  to  that  in  acute  intestinal  catarrh  (see 
page  330) ;  it  is,  however,  usually  not  successful.  Systematic  prophy- 
laxis promises  much  better  results.  It  is  based  upon  the  same  principle 
as  prophylaxis  against  hepatic  coeeidiosis    (see  there). 

Literature*  Martin,  Eev,  v6t.,  1909,  201. — Ziirn,  Vortr.  f.  Thieraerzte,  1878, 
I,  H,  2  (Lit.). 

(e)     Intestinal  Coeeidiosis  in  Fowl.        Coeeidiosis  intestinalis  avium. 

{Weisse  Ruhr  des  Gefliigels  [German].) 

Occurrence,  Intestinal  coeeidiosis  is  obsen^ed  amonp:  all 
species  of  doriiestic  fowi,  particularly  among  young  animals,  and 
iu  enzootic  distribution  during  the  ^varm  season,  McFadyean 
has  seen  coeeidiosis  among  pheasants. 
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Etiology.  Ooccidiuin  tenellmn  invades  the  intestines  of 
fowl.  Different  species  of  coccidium  described  as  Coccidium 
Pfeiflferi  (pigeons),  C.  avium  (chicken  and  ducks),  C.  truncatum 
(geese  and  ducks),  C.  oviforme  (pheasants)  are  probably  all 
only  varieties  of  Coccidium  tenellum. 

Natural  infection  occurs  with  food  or  with  other  objects 
taken  up  by  fowl  (sand,  mud,  etc.)  and  with  the  drinking  water. 

Eckardt  looks  upon  coccidia  as  facultative  parasites,  which  during  summer 
multiply  rapidly  in  remnants  of  food  or  other  organic  material  that  are  taken  up 
accidentally  by  birds,  and  which  then  further  develop  in  their  intestines.  This  view 
is  supported  by  an  observation  of  Kleinpaul,  who  saw  an  affection  of  ducks  which 
had  been  kept  in  a  dried  marshy  swamp. 

The  spreading  of  fowl  coccidiosis  might  occur  by  the  aid  of  eggs  laid  by  sick 
birds.  Eckardt  found  coccidia  on  the  shells  of  eggs  and  in  their  albumen.  The 
same  observations  had  been  made  previously  by  Podvissotzky. 

The  infection  experiments  of  Railliet  &  Lucet  and  Eckardt  were  positive  in 
2  or  3  weeks.  In  Eckardt 's  experiments  symptoms  of  disease  came  on  within  3  to 
6  days  and  the  disease  took  either  an  acute  or  a  chronic  course. 

Anatomical  Changes.  These  are  found  in  a  portion  of  the 
cases  in  the  cecum,  and  in  another  in  the  small  intestines,  while 
in  other  cases  the  greater  portion  of  the  whole  intestinal  tract  is 
affected.  In  the  acute  form  of  the  disease  are  found  changes  of 
an  intense  acute  intestinal  catarrh  or  of  enteritis ;  the  intestinal 
contents  are  dirty  grayish-white,  possibly  also  bloody;  the  mu- 
cosa presents  grayish-white  nodules  or  spots  up  to  the  size  of  a 
millet  seed. 

Sometimes,  particularly  in  geese,  the  intestines  contain 
masses  of  fibrin.  In  cases  of  very  short  duration,  the  inflamma- 
tory changes  may  be  entirely  absent,  so  that  the  cause  of  death 
is  only  demonstrated  by  finding  under  the  microscope  great  num- 
bers of  coccidia  in  the  intestinal  contents  (Kleinpaul). 

In  subacute  or  chronic  cases  the  intestinal  mucosa  of  the 
emaciated  animals  appears  reddened  in  spots,  coated  with  tena- 
cious mucus  and  as  though  dusted  with  flour.  Such  dustlike 
points  occasionally  occur  also  in  the  liver ;  they  are  then  also  due 
to  coccidia  (Eckardt). 

Sjrmptoms.  Violent  uncontrollable  diarrhea,  listlessness 
and  increased  thirst  exist  in  the  acute  form,  while  the  appetite 
at  first  remains  normal.  Then  there  occurs  profuse  salivation, 
drowsiness,  lack  of  appetite  and  bluish  discoloration  of  the 
comb.  The  droppings  become  slimy,  possibly  hemorrhagic. 
Death  occurs  after  two  or  four  days,  but  sometimes,  particularly 
in  chicks  and  ducks,  suddenly  without  any  premonitory  symp- 
toms. 

The  subacute  form  manifests  itself  in  similar  symptoms  as 
the  preceding  type;  its  course  is,  however,  slower;  the  animals 
remain  alive  two  to  four  weeks  and  become  emaciated  so  that 
they  are  finally  reduced  to  mere  skeletons. 

The  chronic  form  has  been  seen  in  experimental  animals  and 
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in  natural  infection  in  pheasants;  it  leads  to  the  development  of 
a  marantic  eomlition  an*l  tliarrhea  may  alternate  witli  consti- 
pation. 

According  to  Eekardt  the  mortality  is  60  to  70  per  cent; 
sometimes  all  young  animals  aflfected  die. 

BiagBOsis.  The  disease  can  be  diagnosticated  only  by  the 
microscopic  rliscovery  of  the  coccidia  in  the  droppings  or  in  tlie 
intestinal  contents  of  dead  animals;  the  described  clinical  symp- 
toms in  connection  with  the  history  may  excite  a  proper  sus- 
picion. The  differential  diagnosis  has  to  consider  fowl  elmlera, 
chicken  i>Ia,i^ie  antl  the  various  septicemic  diseases  of  birds. 

Treatment,  Morse  recommends  the  administration  of  0.006- 
0,01  gm,  of  calomel  or  a  fcnv  di'ojjs  of  castor  oil,  with  two  or  three 
drops  of  oil  of  tury>entine.  Bailliet  &  Lucet  prescril>e  sodium 
suhsiilfurosuin  (0.;^2  gm.)  for  chickens;  Klee  for  pigeons  5  gm. 
sulphate  of  iron  and  15  gm.  pure  glycerine  in  one  quart  of  boiled 
water. 

Prophylaxis.  Tlie  separation  of  the  sick  from  the  healthy 
animals  must  at  once  be  provided  for,  then  thorongli  disinfection 
of  the  coops  and  daily  thorough  cleaning.  Tke  l)arnyard  where 
fowls  are  kept  should  be  kept  dry,  the  droppings  sliouhl  be  re- 
moved, the  inculiators  should  be  disinfected  and  dried  out»  the 
floors  calcimined.  Morse  recommends  purgation  of  the  lieng 
one  or  two  weeks  before  they  begin  laying,  and  cleaning  of 
the  eggs  that  are  to  be  hatched,  with  95  per  cent  alcx)iiol 

Water  fowl  should  be  kept  away  froti^  half-dried  out  pools 
or  swamps.  Eekardt  succeeded  in  stopping  an  enzootic  of  coc- 
cidiosis  among  chicks  by  given  them  sterile  water  and  sand 
sterilized  by  heat. 

Literature.  Kckanlt,  B.  t.  W.,  1903,  17S.— MrFarlTean,  J.  of  conip.  Patlu, 
1894,  131.— Klee.  Gefl%dkrkb,  1W5,  37;  Vet,  JhK  100^,  352— Kleinpaul,  Pr 
Yh.,  1904,  IX,  36.— Martin.  Kev,  v6t.,  1909,  413.— Morse,  The  Vet  Joiirij.,  1908, 
389 r  Pr.  VI),,  1901,  IT,  2i>.— Railliet.  Zool  MorL  I'^Oo,  142.— ZiirTi,  Vortr,  f,  Tite., 
1878,  I,  H,  2, 


PerityphlO'hepatitis  meleagridum.  { Entero-hepatitis  infect  iosa 
meh^agri(hiin  |iMehiii|L  Smith  in  Aiiierk^a,  Liicet  in  Fratiee  and  Klee 
in  Germany  have  ohset^^ed  an  epizootic  disease  of  turkeys.  It  affe^its 
animals  2  to  3  months  old  and  has  a  mortality  of  80*7f .  The  disease  begins 
with  lack  of  appetite,  weakness,  and  prostration ;  soon  fetid  yellowish, 
thin  fluid  feces  are  voided.  The  animals  emaciate  rnpiclly,  the  eonih 
atid  the  wattles  become  withered,  grayish  or  dark  discolored  (hence 
the  English  name  **hlackdiead'^)  ;  death  occurs  at  the  end  of  the  tirst 
or  at  the  heginnirig  of  the  second  wTck,  In  less  severe  cases,  the  animuls 
improve,  dian^hea  ceases,  comh  and  wattles  regHin  their  turgor  and 
their  red  eolor;  convalescence  is,  however,  of  long  duration  and  reear- 
rences  may  occur. 

The   enlarged    liver   contains   numerous   yellowish,    tough,   partly 
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softened  foci.  The  cecum  is  uni-  or  bilaterally  enlarged;  its  wall 
thickened  and  covered  on  the  inside  by  several  layers  of  fibrinous  mem- 
branes, and  the  intestinal  lumen  contains  a  reddish,  ill  smelling  mass. 
In  the  foci  in  the  liver  are  found  highly  refractive  unicellular  bodies, 
provided  with  a  nucleus,  Amoeba  meleagridis.  Smith,  which,  as  shown 
by  the  feeding  experiments  of  Melvin,  can  cause  the  disease.  The  dis- 
ease is  due,  according  to  Morse,  to  organisms  identical  with  fowl  coc- 
cidia. 

Melvin  recommends  thorough  disinfection  of  the  barns,  etc.,  with 
a  watery  solution  of  carbolic  acid  and  sulphuric  acid. 

Literature.     Klee,  Geflgkrkh.,   1905,  38.— Melvin,  U.  8.  Dep.  Agric,  Circ.  5. 
1905.— Morse,  The  Vet.  Journ.,  1908,  389. 


Section  VI. 
DISEASES   OF   THE   LIVER. 

1.    Jaundice.    Icterus. 

Etiology.  The  most  frequent  cause  of  jaundice,  especially 
in  dogs,  is  catarrh  of  the  duodenum,  with  which  catarrh  of  the 
larger  bile  ducts  (catarrhal  jaundice)  is  often  associated. 
Similarly,  jaundice  is  often  a  complication  of  acute  gastric  ca- 
tarrh. More  rarely,  jaundice  is  caused  by  impaction  of  the  duo- 
denum and  by  tumors  in  the  neighborhood  of  the  pylorus  (Eber- 
lein).  Occlusion  of  the  bile  ducts  by  foreign  bodies,  parasites 
(masses  of  flukes  or  roundworms),  gallstones,  neoplasms  and 
fibrous  tissue,  prevent  the  outflow  of  bile.  Compression  of  the 
bile  duct  by  enlarged  portal  lymphatic  glands,  chronic  inflamma- 
tion around  the  portal  fissure,  echinococcus  cysts,  neoplasms  and 
enlargement  of  other  organs  may  produce  the  same  effect.  The 
passive  hyperemia  of  the  liver  in  both  acute  and  chronic  hepatitis 
causes  jaundice  by  compression  of  the  smallest  bile  ducts. 
(Schmidt  observed  severe  jaundice  in  a  horse  as  a  result  of  vol- 
vulus of  the  left  lobe  of  the  liver.) 

Thrombosis,  compression  of  the  portal  vein,  owing  either  to 
enlargement  of  the  pancreas  or  of  the  portal  lymphatic  glands, 
and  chronic  inflammation  of  the  portal  vein  are  very  exceptional 
causes  of  jaundice. 

The  immediate  cause  of  the  jaundice  observed  in  cases  of 
poisoning  by  phosphorus,  arsenic,  salt,  lupinose,  etc.,  is  to  be 
found  in  the  plugging  of  the  minute  primary  bile  ducts  with 
debris  of  liver  cells. 

Not  rarely  hemoglobinemia  (due  to  piroplasmosis,  extensive 
burning  of  the  skin,  and  certain  infectious  diseases,  etc.)  is 
associated  with  jaundice.  In  such  cases  excessive  quantities  of 
bile  pigment  are  manufactured  by  the  liver  cells  from  the  ab- 
normally large  amount  of  blood  pigment  that  is  present  in  solu- 
tion in  the  blood  plasma  (pleiochromia),  while  there  is  not  a  pro- 
portional production  of  the  fluid  constituents  of  the  bile.  The 
bile  produced  under  these  circumstances  is  viscid  and  is  with 
difficulty  passed  out  of  the  liver,  consequently  a  portion  is  re- 
absorbed. 

The  form  of  jaundice  that  sometimes  occurs  during  attacks 
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of  acute  infectious  diseases,  severe  inflammation  of  the  lungs, 
and  hemoglobinemia  arising  from  unknown  causes,  was  at  one 
time  termed  hematogenous  jaundice.  Recent  investigations 
have  shown  that  the  bile  pigments  in  these  cases  also  are  pro- 
duced by  the  liver. 

It  is  not  definitely  settled  whether  in  individual  cases  of  hepatitis  accompanied 
by  jaundice  the  diseased  liver  cells  do  not  pass  a  proportion  of  the  bile  direct  into 
the  blood  capillaries   (paracholia,  parapedesis). 

Anatomical  Chaises.  With  the  exception  of  the  nerve  tissue 
all  the  organs  are  stained  yellow  as  a  result  of  the  absorption  of 
bile  pigments.  This  is  most  marked  in  tissues  that  contain  fat, 
such  as  the  mesentery,  the  fat  capsule  of  the  kidneys,  subepi- 
cardial fat  and  subcutaneous  connective  tissue.  It  may,  how- 
ever, also  be  observed  in  blood  clots,  in  any  fluid  exudates  that 
may  be  present,  and  in  the  muscular  tissue.  (Riither  states  that 
in  birds  affected  with  jaundice  there  may  be  a  greenish  pigmen- 
tation of  the  peritoneum.) 

In  the  horse  the  fat  is  always  yellow.  In  other  animals  it  is  also  more  or 
less  yellow  under  certain  conditions  of  diet  and  even  when  the  animals  are  fed 
on  certain  pastures.  In  emaciated  animals  the  subcutaneous  connective  tissue  is 
sometimes  saturated  at  places  with  yellow  serum.  The  simultaneous  yellow  dis- 
coloration of  all  the  tissues  renders  the  diagnosis  of  jaundice  easy. 

Sjrmptoms.  A  characteristic  feature  of  jaundice  is  the  yel- 
low coloration  of  the  mucous  membranes  and  of  the  unpigmented 
parts  of  the  skin.  This  is  recognizable  in  the  earliest  stages  in 
the  scleral  and  palpebral  portions  of  the  conjunctivae.  It  is  less 
distinct  in  the  mucous  membranes  of  the  mouth  and  nose,  unless 
one  causes  a  tgnporary  anemia  of  the  membrane  by  exerting 
pressure  upon  it.  The  color  varies  with  the  severity  and  dura- 
tion of  the  disease  from  a  lemon-  to  an  orange-,  or  even  a  green- 
ish yellow  tint.  Unpigmented  parts  of  the  skin  appear,  as  a 
rule,  rather  more  intensely  stained. 

• 

The  condition  may  be  recognized  still  earlier  by  an  examina- 
tion of  the  urine  which  is  either  orange-,  brownish-,  or  greenish- 
yellow  in  color,  and  if  agitated  gives  a  yellow  froth.  White  fil- 
ter paper,  linen  or  silk  are  stained  by  the  urine.  Chemical  tests 
show  the  presence  of  bile  pigments  and  often  also  of  bile  acids, 
while  microscopic  examination  of  the  sediment  reveals  the  pres- 
ence of  masses  of  pigment  which  give  the  bilirubin  reaction. 

Gmelin*8  teat  is  one  of  the  best  for  the  chemical  demonstration  of  the  presence 
of  bile  pijsrments.  In  this  test  the  suspected  urine  is  added  to  some  nitric  acid  con- 
taining a  few  drops  of  nitrous  acid  fo  that  it  forms  a  layer  above  it.  A  positive  result 
is  indicated  by  a  play  of  colors  where  the  liquids  meet,  green  being  the  most  character- 
istic. Bosenbach  's  modification  of  this  test  appears  to  be  a  practical  one.  A  piece  of 
filter  paper  moistened  with  the  urine,  or  better  still  the  paper  through  which  the 
urine  has  been  filtered,  is  placed  upon  a  white  porcelain  slab  and  is  touched  with  a 
glass  rod  that  has  been  dipped  in  fuming  nitric  acid.  If  bile  pigments  are  present 
a  ring  of  colors  appears  around  the  spot  where  the  acid  has  been  placed.  These 
colors  from  within  outwards  are  yellow,  violet,  brown,  green.  In  some  cases  only 
the  green  color  is  obtained. 
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flammatory  lesions  about  the  portal  fissure  cause  a  more  lasting 
and  serious  condition. 

Diagnosis.  In  view  of  the  fact  that  jaundice  is  merely  a 
symptom  of  various  organic  diseases,  the  cause  of  the  engorge- 
ment with,  or  absorption  of  bile  must  be  thoroughly  investi- 
gated. 

Treatment.  As  a  rule  good  results  follow  treatment  similar 
to  that  adopted  in  gastric  catarrh  (see  page  291). 

In  addition  to  careful  regulation  of  the  diet,  from  which 
all  fat  is  rigorously  excluded,  the  administration  of  a  course  of 
neutral  salts  is  advisable.  For  dogs  a  10  per  cent  lukewarm 
solution  of  Carlsbad  salts  may  be  employed.  Frequent  flush- 
ing of  the  rectum  with  large  quantities  of  water  has  a  bene- 
ficial effect.  In  order  to  dilute  the  bile  and  to  stimulate  the 
contractions  of  the  gall  bladder,  bile  ducts  and  the  intestine, 
Cozessa  advises  the  subcutaneous  injection  of  pilocarpine  in 
doses  (for  dogs)  of  0.005  to  0.01  gm.,  followed  by  two  or  three 
doses  of  5  gm.  of  potassium  tartrate.  Mild  purgatives,  such 
as  calomel  and  aloes,  are  indicated  where  there  is  constipation, 
and  in  cases  in  which  there  is  oliguria  diuretics  such  as  lemon 
juice  and  potassium  acetate  or  nitrate.  According  to  Siedam- 
grotzky,  faradization  of  the  liver  is  beneficial  (!).  Horneck 
has  had  good  results  from  the  intravenous  infusion  of  physi- 
ological salt  solution. 

Literature.  Balds,  A.  L.,  1907,  17.— Bierthen,  D.  t.  W.,  1906,  481  (Lit.  on  the 
chem.  demonstration  of  bilirubin). — Chierici,  N.  Ere,  1908,  XIII,  420. — Kohnhauser, 
Monatsschr.  osterreich.  Tzte.,  1881,  84. — ^Latschenberger,  O.  Z.  f.  Vk.,  1887,  47. — 
Siedamgrotzky,  S.  B.,  1883,  17. 

Icterus  Neonatorum.  New-bom  animals,  especially  calves  and 
foals,  sometimes  show  symptoms  of  jaundice  a  few  days  after  birth  and 
exceptionally  they  are  diseased  at  the  time  of  birth.  Sometimes  the 
jaundice  disappears  together  with  the  derangement  of  digestion  in 
the  course  of  a  few  days.  In  the  majority  of  cases  the  animals  quickly 
become  exhausted  and  very  soon  die.  Hartmann,  who  frequently 
observed  the  disease  in  the  Babolna  Stud,  advised  the  administration 
of  magnesium  carbonate  and  rhubarb. 

The  cause  of  the  condition  is  unknown.  Hartmann 's  view,  that 
the  jaundice  results  from  inflammation  of  the  umbilical  veins,  may 
be  correct  in  rare  instances.  Probably  there  are  several  factors  in  the 
production  of  the  disease.  In  the  first  place  an  extensive  destruction 
of  red  blood  corpuscles  may  lead  to  a  condition  of  pleiochromia,  (see 
page  506).  Secondly,  some  of  the  bile-pigments  which  are  not  decom- 
posed in  the  intestine  may  be  absorbed  into  the  branches  of  the  portal 
vein  and  pass  directly  by  way  of  the  ductus  Arantii  into  the  posterior 
vena  cava,  and  thence  into  the  general  circulation.  The  venous  con- 
gestion due  to  debility  and  imperfect  respiration  must  also  be  taken 
into  consideration   (Birch-IIirschfeld,  Johne). 

French  authors  (Levrier,  Bernadin,  and  others),  have  described 
a  disease  of  mules,  and  Dieckerhoff,  a  disease  of  foals,  which  is  an  acute 
infectious  malady  complicated  with  jaundice  and  not  uncommonly 
with  hematuria.     It  is  not  impossible  that  this  is  a  severe  pyemia  and 
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septicemia  of  umbilical  origin.     The  name  given  by  these  anthers  to 
this  condition  is  icterus  gravis. 

Literature.    Dieckerhoff,  Spez.  Path.,  1904,  I,  1031.— Hartmann,  tj.  Vj.,  1880, 
LIII,  2.--Sch6ttler,  A.  f.  Tk.,  1898,  XXIV,  297. 


2.    Gallstone  Disease.    Cholelithiasis. 

Occurrence.  Apart  from  precipitations  and  incrustations 
in  the  bile  ducts,  true  gallstones  are  of  rare  occurrence.  They 
are,  however,  found  most  frequently  in  the  horse  and  ox,  more 
rarely  in  the  dog,  and  exceptionally  in  the  cat,  pig  and  sheep. 
Kitt  found  a  calculus  in  the  gall  bladder  of  a  fowl. 

Etiology.  The  most  frequent  cause  of  precipitation  of  the 
bile  salts  is  catarrh,  either  of  the  bile  ducts  or  gall  bladder. 
The  large  amount  of  mucus  secreted  acts  upon  the  bile  and  es- 
pecially on  the  salts  of  the  bile  acids  and  decomposes  them, 
while  a  large  quantity  of  cholesterin  is  added  to  the  bile  through 
the  desquamation  of  the  epithelial  cells.  The  cholesterin  and 
the  bile  pigments  are  held  in  solution  by  the  bile  acids.  The 
decomposition  of  the  acids  leads  to  the  precipitation  of  the 
cholesterin  and  pigments.  At  the  same  time  carbonate  of  lime 
is  precipitated  or  else  it  is  produced  by  the  disintegration  of 
the  epithelial  cells  shed  from  the  diseased  mucous  membrane 
(Naunyn).  Partial  or  complete  stasis  of  the  flow  of  bile  tends 
to  the  formaton  of  biliary  calculi,  and  this  is  also  likely  to 
cause  catarrhal  inflammation. 

In  the  livers  of  ruminants  there  are  frequently  soft  masses 
of  precipitated  bile  salts  covering  the  inner  surface  of  the  bile 
ducts  to  a  variable  thickness  and  also  mixed  with  the  bile.  In 
old  animals  these  masses  form  hollow  cylinders  lining,  and 
firmly  adherent  to,  the  inner  surface  of  the  walls  of  the  bile 
ducts.  This  is  frequently  the  case  in  distomatosis.  On  the 
other  hand,  in  horses  it  is  possible  that  the  cause  is  a  bacterial 
infection  derived  from  the  duodenum  which  leads  to  catarrh 
of  the  bile  ducts. 

In  the  majority  of  cases  the  starting  point  of  a  true -gall- 
stone is  a  mass  of  desquamated  epithelium,  mucus  and  bac- 
teria, around  which  the  precipitated  bile  salts  and  cholesterin 
are  deposited  in  layers.  A  similar  part  is  played  by  dead  ani- 
mal parasites,  such  as  flukes,  or  their  eggs.  Occasionally,  the 
starting  point  may  be  a  foreign  body  which  has  passed  into  the 
bile  duct  from  the  duodenum.  Since  stagnation  of  the  bile 
favors  the  deposition  of  the  bile  salts  and  thus  aids  bacterial 
infection,  gallstones  are  more  frequently  found  in  animals  that 
are  always  stabled  or  move  about  but  little. 

Anatomical  Changes.  In  the  horse  and  ox  the  bile  ducts 
sometimes  contain  hard  cones  or  cylinders  which  may  be  as 
thick  as  a  finger.     In  the  fresh  state  they  are  light  or  dark 
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brownish-yellow  in  color  and  smooth,  and. when  dried,  rough 
and  laminated  (Kitt).  In  other  eases  they  are  white  and  com- 
posed of  chalk-like  masses  containing  minute  particles  of  food. 
Gurlt  found  such  a  stone  weighing  5  pounds. 

True  gallstones  are  usually  found  in  larger  numbers  in  the 
principal  bile  ducts,  or  more  frequently  in  the  gall  bladder. 
They  are  either  rounded  with  mulberry-like  rough  surfaces  or 
polyhedra  with  smooth  facets,  yellowish-brown,  greenish,  gray 
or  reddish-brown  in  color.  The  majority  are  not  very  hard  and 
have  a  specific  gravity  slightly  higher  than  that  of  water  (1.23). 
Their  cut  surfaces  shows  laminse  of  different  colors  enclosing 
a  more  or  less  soft  center.  The  inner  layers  are  composed 
principally  of  cholesterin,  and  the  outer  of  bile  pigments  and 
calcium  salts.  Gallstones  obtained  from  cattle  are  generally 
lighter  and  contain  a  greater  proportion  of  organic  matter.  In 
the  process  of  drying  they  may  shrink  to  half  their  original 
size. 

Small  stones  varying  in  size  from  a  linseed  to  a  pea  are  sometimes  found  in 
very  large  numbers.  Birnbaum  found  400  in  the  bile  ducts  of  a  horse,  Bigot  90, 
Av^rous  more  than  a  thousand,  Lewin  500  to  600.  Single  stones,  on  the  other  hand, 
sometimes  attain  the  size  of  an  apple  (Verheyen).  In  Av6rous'  case  there  was,  in 
addition  to  the  numerous  small  stones,  a  large  one  measuring  11%  em.  long  and 
weighing  258  gr.  in  the  terminal  portion  of  the  principal  duct.  Messner  found  a 
stone  weighing  542  gr.  in  an  ox. 

The  chemical  composition  of  the  stones  varies  from  case  to  case,  and  especially 
with  regard  to  the  quantity  of  cholesterin.  In  gallstones  obtained  from  horses 
Furstenberg  found  lime,  mucus,  fat  and  bile  pigments.  In  cattle  the  stones  contain 
a  comparatively  large  proportion  of  carbonate  and  phosphate  of  lime  and  mag- 
nesium. Bourgoin  found  a  stone  weighing  330  gr.  in  the  bile  duct  of  a  horse.  In 
this  case  the  stone  was  composed  entirely  of  cholesterin. 

Impaction  of  gallstones  in  the  common  bile  duct  leads  to 
the  production  of  an  inflammatory,  hyperplastic  cirrhosis  of  the 
liver.  Occasionally  abscess  formation  results.  In  other  cases 
there  is  dilatation  of  the  bile  duct  associated  with  atrophy  of 
the  surrounding  liver  tissue.  In  cattle  the  common  bile  duct 
sometimes  attains  a  diameter  equal  to  that  of  the  large  intes- 
tine. In  such  cases  peritonitis  due  to  the  rupture  of  the  dilated 
ducts  may  be  the  immediate  cause  of  death  (Cagny,  Chais- 
saing) . 

According  to  Lewin  gallstones  are  sometimes  found  in  the 
intestine,  these  having  been  passed  out  of  the  bile  ducts. 

Symptoms.  The  gall  bladder  may  contain  a  large  number 
of  gallstones  without  there  being  any  disturbance  of  the  ani- 
mal's health.  Eberhard  found  the  gall  bladder  quite  full  of 
stones  in  a  pig  that  was  apparently  in  perfect  health.  Since 
gallstones  obstruct  the  outflow  of  bile  the  chronic  symptoms  to 
which  they  give  rise  are  not  characteristic.  The  animals  usu- 
ally have  a  capricious  appetite.  Offensive  diarrhea  and  consti- 
pation alternate.  In  ruminants  there  is  tympanites,  dullness, 
gradual  wasting  and  anemia,  without  any  symptoms  enabling 
one  to  determine  the  cause  of  the  condition. 
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The  sudden  iiiipaetion  of  a  hir.i::e  gallstone  in  the  eoninion 
duct  or  in  the  neek  of  the  ^all  hiadder  produces  erainp-like 
contractions  of  the  wall  of  tlie  duet.  In  this  way  horses  and 
occasionally  cattle  are  attacked  with  coliC'Iike  pains  (gallstone 
colic).  These  pains  may  persist  with  remissions  for  some  days 
and  tlien  disai>pear.  The  colic  is  sometimes  associated  with 
loss  of  eonsciousiiess  (Biniluinm,  Lewin). 

On  the  second  or  tliird  day  of  the  attack,  and  in  some  cases 
earlier,  there  is  biliary  pigmentation  of  the  mucous  niend_»ranes 
wiiich  appears  suddenly  with  the  onset  of  pain,  and  disappears 
as  quickly  when  the  pain  ceases,  In  cases  in  which  the  neek  of 
the  gall  bladder  is  obstructed  there  may  be  no  evidenee  of  jaun- 
dice. During  the  attacks  of  colic  there  is  a  rise  of  tempera- 
ture. The  pulse  may  be  either  rapid  and  small  or  slow  and 
full,  and  not  rarely  irregular.  In  addition  to  the  constipation 
and  diarrhea  vomiting  is  seen  in  the  dog.  Wyssmann  observed 
s}nnptr»ms  of  hemorrhagic  nephritis  in  a  horse. 

The  simultaneous  occurrence  of  colic,  jaundice,  great  de- 
pression, and  weak  pulse  alTonls  the  best  indication  as  to  the 
nature  of  the  condition,  especially  wiien  the  attacks  of  colic 
are  repeated  at  intervals.  The  sensitiveness  to  pressure  and 
the  enlargement  of  the  liver  which  em\  often  he  demonstrated 
in  these  cases  are  of  value  for  diagnosis.  If  the  gallstone  does 
not  move  further,  the  jaundice  gradually  increases  until  the 
patient  finally  dies  showing  symptoms  of  cholemia  (see  page 
567.)  Rnptnre  of  the  gall  bladder  is  followed  by  sudden  col- 
lapse, the  animal  dying  in  the  course  of  one  to  two  days  from 
acute  peritonitis  (Mollereau  &  Cagny).  In  a  cow  that  had 
died  suddenly,  Koldliepp  found  intestinal  contents  in  the  great- 
ly dilated  gall  bladder. 

Treatment.  Dnring  the  attacks  of  colic,  narcotics,  such  as 
morphia,  injeeted  subcutaneously,  chloral  hydrate  per  os  or  per 
anum,  and  inhalation  of  chloroform  are  indicated.  Mild  pur- 
gatives, such  as  olive  oil,  are  likely  to  assist  in  nniving  the  stone 
by  causing  an  immediate  increase  in  the  flow  of  bile.  Para* 
scandolo  removed  a  gallstone  from  the  bile  duct  of  a  dog  by 
laparotomy,  recovery  being  established  in  four  weeks. 

For  the  prevention  of  the  fonnation  of  fresh  stones,  mod- 
erate diet  and  plenty  of  exercise  associated  with  an  extended 
course  of  neutral  salts  are  indicated. 

Literature.  Eberhard,  B.  t.  W.,  1905,  116.— Frohner,  Monb.,  1S94,  V,  61.-- 
-Kohlh(i*|>,  B.  Mt-,  1905,  ]00.— I^win,  Z,  f.  Vk.,  1905,  B^.—Pamm-amloIo,  A,  f.  Tk., 
1902,  XXVIfl,  484,— TrondenieT,  MobL,  19M,  XV,  J93  (Lit.) ^—Wyssmann,  Schw. 
A.,  1906,  XL VIII,  89  (Lit). 


PoreigB  Bodies  in  the  Liver  and  Bile  Ducts.  Oceasiojially  pointed 
foreign  bodies  perforate  the  reticiihnii  or  almnmsinn  and  penetrate  into 
the  liver.  This  as  n  rule  leads  to  the  formation  of  an  abscess  in  the 
liver  and  the  animal  presents  the  ayniptom»  of  tranmatie  gastritia 
and  purulent  hepatitis,     Saint-Cyr  found  the  straw  of  a  leguminous 
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plant  in  the  liver  of  a  horse.  Megnin  records  a  case  in  which  he  found 
some  awns  of  barley  which  had  obviously  come  from  either  the  stomach 
or  duodenum  lying  lengthwise  in  the  gastro-hepatic  ligament.  In  the 
first  case,  the  straw  perforated  the  portal  vein  and  caused  thrombosis, 
and  in  the  second,  death  was  due  to  hemorrhage.  On  three  occasions 
Cadeac  and  Blanc  found  a  needle  in  the  liver  of  dogs.  One  of  these 
showed  symptoms  resembling  those  of  rabies. 

In  the  bile-ducts  of  oxen,  pip^s  and  horses  large  quantities  of  sand 
are  sometimes  found.  This  is  due  to  the  ingestion  of  dirty  food.  In 
a  case  recorded  by  Augenheister  the  greatly  dilated  bile-ducts  con- 
tained 10  lbs.  of  sand.— (Guillebeau,  Schw.  A.,  1900,  XLII.  248.— 
Miiller,  S.  B.,  1903   260.) 


3.    Fatty  Liver.    Hepax  adiposmn. 

{Fatty  Degeneration  and  Infiltration  of  the  Liver.) 

Etiology.  The  following  factors  may  lead  to  an  increase 
in  the  fat  content  of  the  liver :  Very  rich  diet  in  the  process  of 
fattening,  which  is  best  seen  in  birds,  insufficient  exercise,  di- 
minished oxidation  in  the  body  brought  about  by  anemia.  On 
the  other  hand,  the  liver  often  becomes  fatty  when  there  is 
sudden  wasting  of  an  animal  as  in  diabetes  mellitus  and  in  cer- 
tain diseases  which  run  a  rapid  course.  In  these  cases  large 
quantities  of  fat  are  reabsorbed  from  the  fat-containing  tissues 
by  the  liver,  and  then  gradually  consumed. 

In  many  cases  fatty  liver  is  caused  by  noxious  chemical 
materials  w^hich  are  either  absorbed  from  the  alimentary  canal 
or  are  circulating  in  the  blood.  The  principal  of  these  are  the 
bacterial  toxins,  fatty  liver  being  a  frequent  lesion  in  acute 
infectious  diseases.  Acute  yellow  atrophy  of  the  liver  is  appar- 
ently  due  to  bacterial  toxins.  Certain  poisonous  plants  produce 
the  same  effect.  Fatty  liver  may  be  associated  with  gastro- 
enteritis, due  to  the  ingestion  of  mouldy  fodder.  The  effect 
of  lupines  in  this  connection  is  remarkable.  Of  the  mineral 
poisons  arsenic,  antimony,  lead  and  phosphorus  are  the  prin- 
cipal causes  and  especially  the  latter.  The  chief  organic  com- 
pounds that  cause  fatty  liver  are  carbolic  acid  and  alcohol. 

Pathogenesis.  Recent  investigations  have  shown  that  in 
the  process  of  fattening,  obesity,  sudden  emaciation  and  in 
poisoning  by  various  substances  the  fat  is  brought  to  the  liver 
either  from  the  food  material  or  from  the  adipose  connective 
tissues  of  the  body.  The  noxious  chemical  substances  cause  a 
sudden  and  extensive  disintegration  of  the  tissues  with  the 
result  that  a  large  amount  of  the  reserve  body  fat  is  in  a 
condition  for  absorption  and  this  is  stored  up  for  a  time  in 
the  liver.  These  substances  also  have  an  effect  upon  the  liver 
cells  rendering  them  inactive  and  thus  unable  to  deal  with  the 
fat  brought  to  the  liver  or  to  oxidize  the  partly  synthesized  fat. 

The  disturbance  of  the  functions  of  the  liver,  owing  to  the 
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proseiife  of  a  large  amount  of  stored  up  fat,  is  greatest  after 
there  has  been  a  very  large  quantity  stored.  Where  the  fatty 
condition  of  the  liver  is  dno  to  cheniieal  snbstanees  there  is  a 
derangement  of  function  ainl  of  nutrition  of  the  liver  front  the 
very  outset^  this  being  dne  to  the  action  of  the  eheniical  suIj- 
stanee  and  not  to  tlie  fat.  In  view  of  tlie  fact  that  tliese  sub- 
stances cause  considerable  disintegration  of  the  protein  sub- 
stances of  the  cells  it  is  possible  tliat  a  portion  of  the  fat  is 
derived  from  the  disintegrated  proteins.  Many  authors  deny 
this  possibility  (P,  Miiller,  Plliiger). 

It  was  at  one  time  enstomary  to  descrilie  two  forms  of  fatty 
liver;  fatty  infiltration,  in  wbieli  the  fat  was  brought  to  the  liver 
from  without,  and  fatty  dr^generatioii  in  which  there  was  an 
actual  change  in  the  protoiilasni  of  tiie  cell  resulting  in  the 
production  of  fat*  This  distinction  is  no^v  no  longer  possible. 
It  would  be  better  to  distinguish  l>etween  a  process  whereby  the 
liver  becomes  fatty  that  is  associated  with  destruction  of  the 
liver  ceils  and  one  in  which  the  liver  becomes  fatty  that  is  not 
associated  with  any  cell  destruction. 

RoBenfel4  fed  dogs  experimentally  for  long  perio<!a  with  mutton  miet  and 
after  a  perio^l  of  starvation  poisoned  them  with  phosphorns^  i-hemieal  analysis 
provetil  that  tho  fat  containeil  in  the  liver  was  umttoii  fat.  Fowls  that  hat^  been 
starved  until  thev  bad  lost  practically  all  their  fat  Hhowefl  no  fatty  i»bangres  hi  the 
liver  when  poisonefi  with  phosphorus. 

Anatomical  Changes.  The  liver  appears  pale*yellow  and 
in  severe  cases  may  be  as  yellow  as  butter  or  ochre*  In  the 
early  stages  the  peripheral  parts  of  the  lobes  are  yellow.  In 
advanced  cases  the  entire  liver  is  intensely  yello%v  in  color.  The 
absence  of  a  greenish  tint  excludes  the  possihility  that  the  dis- 
coloration is  due  to  bile.  The  liver  is  enlarged  (Neyroud  saw  a 
horse^s  liver  that  weighed  14  kilos;  and  Kitt,  a  pig's  liver 
weighing  14,8  kilos)^  the  edges  are  rounded,  the  consistency 
is  decreased,  it  feels  greasy  to  the  touch  and  pits  made  l>y 
pressure  witli  the  finger  persist*  On  cutting  into  it  the  blade 
of  the  knife  is  found  to  be  covered  with  a  layer  of  fat.  In 
cases  in  which  the  protoplasm  of  the  liver  cells  is  involved  the 
liver  may  be  actually  smaller  than  normal  on  account  of  the 
absorption  of  the  destroyed  liver  cells.  Evidences  of  this  de- 
struction can  be  seen  under  the  microscope. 

Symptoms.  A  fatty  condition  of  the  liver  may  be  suspected 
when  the  predisposing  factors  are  in  operation  and  the  liver 
is  enlarged  without  there  being  any  other  symptoms  of  disease 
of  that  organ.  When  the  liver  is  enlarged  there  is  an  increased 
area  of  hepatic  dullness,  and  the  edges  of  the  organ  c^n  be 
palpated.  If  the  animal  be  very  fat  it  is  generally  impossible 
to  ascertain  wdietlier  the  liver  is  enlarged  but  the  general  con- 
dition of  the  animal  makes  it  extremely  likely  that  the  liver 
is  fatty.  In  the  horse,  digestive  disturbances  and  particularly 
constipation  are  generally  observed. 
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Occasionally  fatty  livers  rupture  and  the  animals  die  suddenly  as  a  result  of 
internal  hemorrhage.  There  is  sometimes  slight  abdominal  pain  (Neyraud).  Neale 
records  a  Tiumber  of  eases  in  Shropshire  sheep  which  ended  fatally  after  a  short 
illness  and  in  which  the  only  lesion  found  at  the  postmortem  was  extreme  fatty  infil- 
tration of  the  liver.  Rupture  of  the  liver  is  especially  frequent  in  well-nourished 
fowls  and  geese  (Johne). 

Treatment.  The  treatment  must  be  adapted  to  the  nature 
of  the  case. 

Literature.  Johne,  S.  B.,  1879,  49.— Neyraud,  J.  V^t.,  1892,  400.— 'Rievel 
D.  t.  W.,  1906,  49  (Lit.). 


4.     Amyloid  Disease  of  the  Liver.     Degeneratio  amyloidea 

hepatis. 

(Hepar  amyloideum,  Amyloidosis  hepatis.) 

Etiology.  Amyloid  degeneration  of  the  liver  and  other  or- 
gans occurs  usually  in  protracted,  exhausting  diseases.  In  the 
horse,  in  which  animal  it  is  most  frequently  seen,  it  occurs  in 
cases  of  chronic  inflammation  of  the  serous  membranes,  par- 
ticularly of  the  pleura. 

As  regards  the  frequency  of  the  condition  in  the  horse, 
Bohl  found  amyloid  liver  in  4  per  cent  of  all  the  horses  exam- 
ined postmortem.  Rabe  found  amyloid  degeneration  of  the 
liver  in  practically  50  per  cent  of  horses  that  had  suffered  from 
chronic  diseases  of  the  serous  membranes.  The  degeneration 
also  occurs  in  cases  of  bronchial  catarrh,  chronic  interstitial 
pneumonia,  glanders  and,  exceptionally,  occlusion  of  the  bile 
ducts.  The  observation  of  E.  Noyer  and  Griiner  regarding 
the  special  part  played  by  certain  infectious  diseases  in  the  pro- 
duction of  amyloid  liver  are  very  interesting. 

E.  Noyer  observed  amyloid  degeneration  of  the  liver  followed  by  rupture  of 
that  organ  in  about  20%  of  horses  used  for  the  production  of  diphtheria  serum. 
Griiner  found  amyloid  liver  in  every  one  of  46  hordes  that  had  died  from  contagious 
pleuro -pneumonia.  On  the  other  hand  the  very  rare  occurrence  of  amyloid  liver  in 
the  domesticated  animals  has  been  recorded  by  Joest,  Pflng,  Forster,  Paulicky  and 
Hissbach. 

Rabe  observed  the  condition  in  a  bitch  in  connection  with 
carcinoma  of  the  mamma ;  Bruckmiiller,  in  cattle,  as  the  result 
of  tuberculosis  and  chronic  nephritis,  and  Ries  in  lymphan- 
gioitis.  Chronic  suppuration,  especially  when  it  involves  bone, 
and  chronic  abscesses  may  also  cause  amyloid  degeneration. 

Attempts  have  been  made  to  clear  up  the  etiology  of  amyloid  degeneration  by 
experimental  investigation.  The  first  experiments  were  made  by  Krawkow,  who 
gave  dogs,  rabbits^  fowls  and  pigeons  repeated  subcutaneous  inocculations  of  cul- 
tures of  the  straphylococcus  pyogenes  aureus.  Pronounced  amyloid  degeneration 
was  produced  and  especially  in  the  liver.  The  degeneration  was  also  produced  when 
the  chemical  substances  produced  in  the  cultures  were  used  for  the  inocculations, 
and  in  one  case  the  systematic  introduction  into  the  body  of  the  toxins  of  the  bacillus 
pyocyaneus  was  followed  by  amyloid  disease.     The  experiments  were  repeated  by 
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Maziniow  with  simiJar  results  ami  Daviilsohn  9  results  with  rabbits,  ^linea  pigi, 
mice  anil  fowlH  were  n\^o  |>oBitive.  Lubarsrli  wan  aide  to  [iroiliire  amjloi^l  degenera- 
tion in  3  or  4  wt^^ks  in  rabbits  and  dogs  by  Kj'steniatic  siibt^iitaiieoua  injections  of 
oil  of  tiirj>entiiie  (suppuration!)- 

TLe  iiatiiro  of  the  chancre  in  anijloi*!  degeneration  has  not  been  definitely 
settled  up  to  the  prt^tH'nt  nor  has  it  been  detprniined  how  the  amvioid  inateriaJ, 
which  possesses  some  of  the  tdaarat'ters  of  proteins,  in  t«rodiiced.  Jt  Is  not  known 
whether  the  material  is  elaborated  10  the  liver  or  whether  it  is  brought  to  th(*  li^er 
by  the  blood.  The  foniier  view  ft|»pears  to  be  the  more  probable,  the  theory  being 
that  the  cells  are  in  a  eaehe^^tic  condition  and  are  therefore  unable  to  deal  with 
the  proteid  materials,  whi<di  are  ('onBer|ifeuUy  left  in  the  ti*«8ne  Hpaces  and  beeome 
converted  into  amyloid  Kiaterial  f  Wieliriia'nn).  On  the  other  hanil  the  observations 
of  Noyer  and  Griiner  iiidieate  that  auivloid  degeneration  is  the  result  of  injurious 
efiFects  exercised  npon  the  tiftsne  cells  by  certain  poisons. 

Anatomical  Changes*  The  liver  is  the  organ  that  is  most 
eoiiiTiioiiIy  alTected  In  eases  where  the  degeneratioE  is  ex- 
tensive the  liver  may  he  enlarged  three  to  fonr  times.  The 
edges  ai)pear  thiek  and  rounded,  and  the  eajisnle  is  often  con- 
sideral»Iy  thickened.  The  color  varies  from  light  hrown  to 
yellow  or  gray.  The  lohnlation  is  distinct  liecanse  the  periph- 
eral part  of  each  ]ol>nle  is  pale  grayish-red  and  lardaceons, 
the  central  "portion  being  pale  hrownish-red,  grayish-l>rown,  or 
occasionaliy  yellow.  The  consistency  is  more  or  less  donghlike, 
and  in  the  later  stages  crnml»ling  like  half-dried  mortar.  In 
hirds  amyloid  liver  is  granular  and  lirittle.  In  the  early  stages 
no  abnormalities  save  slight  enlargement,  distinct  lobulation 
and  pale  color  an/  observed. 

Amyloid  material  may  be  demonstrated  in  affected  organs  by  its  color  re- 
aetions.  The  ai)j>3ieation  of  Lugol 's  solution  for  a  few  minutes  to  the  eut  surface 
Btaiiis  the  ilegeiierale<l  parts  mahogany -brown.  The  same  test  may  be  applied  to 
microHcope  ,-eetions.  the  color  being  changed  to  a  ilirty  violet  or  bluish-red  by  the 
addition  of  -9^   sulphuric  aeid.     Safraiiin  gives  an  orange  yi-1  low  color. 

In  the  horse  the  amyloid  material  is  deposited  in  the  outer  rone  of  the  lobules 
ancl  f^radiially  extends  inwanls  towards  the  center.  In  this  way  the  connection  be- 
tween adjacent  lolmles  i.s  soon  de^^troyerl  and  thus  the  softening  of  the  organ  is  pro- 
duced. The  amyloid  material  is  tlepowited  in  the  walls  of  the  capillaries  and  in  the 
intinia  of  larger  vessels. 


Sjrmptoms.  In  eases  where  there  is  or  has  been  some  pri- 
mary diseased  condition  which  experience  has  shown  is  likely 
to  be  folloAved  by  amyloid  degeneration,  a  diagnosis  of  this  con- 
dition may  be  based  upon  the  increased  area  of  dnlness  in  the 
region  of  the  liver  and  upon  palpation  of  the  liver.  The  svTnp- 
toms  are  obscured  by  those  of  the  primary  disease,  but  as  a 
rule,  such  symptoms  as  anorexia,  irre.gnlar  defecation,  dul- 
ness,  wasting  and  albuminuria,  may  be  due  to  amyloid  disease 
itself. 

The  disease  is  rarely  associated  with  ascites  or  jaundice. 
Rupture  of  the  softened  liver  and  resulting  hemorrhage  are 
often  ohserv^ed  whether  there  be  any  traumatic  influence  in 
operation  or  not.  In  addition  to  anorexia  antl  dullness,  Rexante 
observed  an  intennittent  bright  yellow  coloration  of  the  feces 
which  were  passed  in  small  quantities  only.  The  horse  also  had 
slight  attacks  of  colic  and  yellowness  of  the  mucous  membranes. 
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Treatment.  As  the  condition  is  always  secondary,  atten- 
tion must  be  paid  chiefly  to  the  treatment  of  the  primary 
disease. 

Literature.  Bohl,  Arch.  f.  Vet.-Wiss.,  1905,  236.— Davidsohn,  V.  A.,  1897,  CL, 
16  (Lit.  on  experim.  amyloid  degen.). — Gruner,  Archiv.  f.  Vet-Wiss.,  1906,  740. — 
Hissbach,  Leipz.  Ber.,  1906,  13. — Joest,  Ergebn.  d.  Path.,  1907,  XII,  444  (Lit).— 
Liibarsch,  ibid.,  1897,  IV,  449  (Lit.  on  experim.  amyloid  degen.). — Noyer,  Uber 
Leberblutung  inf.  Amyloiddeg.  b.  Pferd.  Diss.  Bern,  1904  (Lit.). — Wiktorow,  Zur 
Frage  ub.  d.  amyl.  Entart.  der  Leber  u.  d.  Milz  b.  Pferd.  ( Monographie ;  russ.),  1905. 


5.    Rupture  of  the  Liver.    Ruptura  hepatis. 

{Hcemorrhagia  s,  Apoplexia  hepatis.) 

Etiology.  The  comparative  richness  in  blood  and  the  soft- 
ness of  the  liver  tissue  explain  the  rupture  of  even  healthy 
livers  when  subjected  to  some  sudden  mechanical  influence 
which  causes  a  rise  of  internal  pressure.  Among  such  influences 
may  be  included  jumping,  falling,  kicking,  severe  vomiting,  etc. 
(Johne).  Rupture  of  the  liver  may  be  caused  by  fractured 
ribs.  In  cattle  foreign  bodies  passing  through  the  stomach  wall 
may  also  cause  this  accident.  Parasites,  such  as  the  Pentastoma 
denticulatum  in  the  sheep,  fluke  and  Cystercercus  tenuicollis  in 
ruminants  and  pigs,  have  also  been  responsible. 

As  a  predisposing  cause  of  rupture  of  the  liver,  there  is 
usually  a  degeneration  of  some  kind  of  the  liver  tissue.  In  this 
connection,  at  least  as  regards  the  horse,  amyloid  disease  is 
the  most  important.  Parenchymatous  degeneration  and  more 
frequently  fatty  degeneration,  abnormal  conditions  of  the  blood 
vessels  in  acute  infectious  diseases  such  as  anthrax,  purpura, 
hemorrhagic  septicemia,  hepatic  lesions  of  a  glanderous  or 
tuberculous  nature,  the  latter  especially  in  birds,  abscesses 
(Schiiler)  and  neoplasms  (angioma,  sarcoma,  carcinoma)  some- 
times determine  rupture  of  the  liver.  .  Elevations  of  blood 
pressure,  such  as  occur  in  the  early  stages  of  inflammatory 
processes  and  in  the  veins  of  the  liver  as  a  result  of  diseases 
of  the  heart  and  lungs,  are  predisposing  causes  of  hemorrhage 
of  the  liver.  Hemorrhage  may  also  follow  embolism  of  the 
hepatic  artery  or  portal  vein.  In  all  these  instances  the  hemor- 
rhage occurs  either  spontaneously  or  in  response  to  some 
trifling  external  influence. 

According  to  Worz  too  liberal  a  diet  may  cause  parenchyrnatous  hemorrhages 
in  the  liver,  the  over-filled  stomach  and  intestines  causing  pressure  on  the  liver  and 
portal  vein  and  thus  producing  congestion  of  the  vessels  of  the  liver.  As  mentioned 
by  Noyer,  rupture  is  very  likely  to  occur  in  such  cases  when  the  liver  is  amyloid. 

Anatomical  Changes.  In  cases  where  there  is  rupture  of  a 
large  number  of  small  vessels  the  liver  is  beset  with  small  dark 
punctiform  honiorrlia^es.  Such  hemorrhages  and  even  large 
ones  may  later  become  enclosed  in  fibrous  capsules.     These 
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sometimes  become  calcified  (Bruekiniiller),  or,  after  absorption 
of  the  granular  debris,  converted  iuto  cysts  with  red-tiii^^nl 
serous  conti^iits.  On  the  other  hand,  oki  hemorrhages  may  be 
indicated  by  hhrous  cicatrices  only. 

In  large  hemorrhages,  such  as  commonly  occur  in  amyloid 
livers,  there  is  extensive  breaking  down  of  the  liver  tissue^ 
forming  large  cavities  with  soft  irregular  walls  and  containing 
eoa.firidated  blood  (hematoma).  In  such  cases  the  weight  of 
the  liver  is  increased.  In  a  case  reported  by  Trasbot  the  liver 
of  a  horse  weighed  33  kilogrammes.  When  the  superficial  lay- 
ers of  the  liver  tissue  are  broken  through^  the  blood  collects 
under  the  serous  covering  and  elevates  it.  In  these  cases,  there 
is  a  cavity  filled  with  blood,  immediately  under  the  serous  mem- 
brane. By  the  bursting  of  such  heniatonmta  large  quantities 
of  blood  may  lie  set  free  into  tlie  peritonmun.  After  extensive 
heTuorrhage  either  into  the  liver  tissue  or  into  the  peritoneum, 
there  is  evidence  of  severe  anemia  of  all  the  other  organs. 

Symptoms,  Snuill  hemorrhages  into  the  liver  tissue  cause 
no  symptoms.  If  tlie  hemorrhage  is  severe,  symptoms  of 
internal  Ideeding  are  produced.  The  animal  sxuldenly  becomes 
dull,  it  has  an  anxious  expression,  tlu*  pulse  is  accelerated  and 
weak,  the  mucous  membranes  are  pale  and  dry  an<l  the  periph- 
eral parts  of  the  body  are  cold.  Soon  after,  there  is  local 
or  general  sweating,  muscular  tremors  and  staggering  follow, 
and  finally  the  animal  dies  in  from  one  to  ten  hours  with  con- 
vulsions. 

In  cases  w^here  the  hemorrhage  is  not  so  profuse,  the  symp- 
toms are  less  severe.  In  many  cases  the  only  almormalities 
observed  are  weakness,  acceleration  of  the  pulse^  inappetence, 
jaundice,  slight  constipation,  stiffness  of  gait,  susceptibility  to 
pressure  over  the  liver  or  extension  of  the  area  of  hepatic  dul- 
ness*  The  latter  symptom  has  been  observ^ed  by  Weber  in  a 
number  of  cases  in  the  horse*  In  one  particular  ease  in  a  liorse, 
a  hematoma  in  the  neighborhood  of  the  portal  vein  caused 
marked  swelling  of  the  spleen.  In  some  such  cases  there  is  im- 
provement, at  least  for  a  time,  in  others,  there  is  a  sudden  wast- 
ing and  death  in  five  to  six  days. 


In  a  ca.'^e  recortleil  by  Dieckerhoff  a  horse  lost  so  nnicli  lilootJ  tliat  it  iwra«  in- 
capable of  work  for  3  or  4  nioiith»^  but  afterwards  worker!  in  a  wa^jor*  for  a  year. 

In  the  cfti^eH  reconled  by  W*orz  in  which  there  were  repeate^l  heinorrhagea^  the 
hoFBCH  at  first  showed  temporary  digestive  ilisturbances  and  slight  abdominal  pain. 
Later  there  was  atveiniat  dulliiet^s,  wasting^  edema  of  the  le^s,  under  surface  of  the 
body  and  sheath.  These  ayniptoma  were  repeated  with  gradually  increasinjj  severity, 
the  diilness  and  depresffion  became  very  pronounced,  the  feces  were  dry  ami  mixed 
with  lar^e  qnantities  of  imperfectly  d infested  foot!  and  the  urine  was  dark  brown  in 
color.  Finally  the  animals  died  in  a  state  of  complete  exhaustion,  if  a  rupture  of 
the  liver  did  not  aiiperveoe  and  kill  them. 

Treatment*  ^IHien  there  is  a  snspieion  of  hemorrhage  of 
the  liver  the  most  important  factor  in  the  treatment  is  abso- 
hite  rest.     Ergotin,  extract  of  hydrastis  or  adrenalin  may  be 
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used.  The  dose  of  the  latter  for  a  horse  is  1  to  5  cc.  of  a  1 :1000 
solution  per  100  kilograms  body  weight;  and  for  dogs,  0.5 
cc.  The  drugs  are  administered  by  subcutaneous  injection.  The 
constipation  should  be  relieved  by  enemata,  and  where  there  is 
great  weakness  of  the  heart,  camphor  and  caffein  are  indicated. 

Literature.  Bergeon,  Rev.  v^.,  1905,  243.— Johne,  8.  B.,  1879,  49.— Noyer, 
Tiber  Leberblutung  infolge  Amyloiddegen.  b.  Pferd.  Diss.  Bern,  1904  (Lit.) ;  Pr. 
Mil.  Vb.,  1899-1906.— Ziindel,  Z.  f.  Vet.-Wise,  1874,  307. 


6.    Acute  Parenchymatous  Hepatitis.    Hepatitis  parenchyma- 

tosa  acuta. 

Under  the  term  acute  parenchymatous  hepatitis,  are  in- 
cluded inflammatory  diseases  of  the  liver  substance  in  which, 
in  addition  to  cellular  infiltration  and  hyperemia,  there  is  pro- 
nounced cloudy  swelling  and  fatty  infiltration  of  the  liver  cells. 

Etiology.  Acute  hepatitis  is  rarely  observed  as  a  primary 
condition.  It  is  generally  caused  by  poisonous  substances  or 
by  bacteria  which  reach  the  liver  by  way  of  the  portal  vein 
from  the  intestine.  Possibly  the  organisms  sometimes  reach 
the  liver  by  way  of  the  bile  duct.  Apart  from  those  caused  by 
defective  food  or  poisonous  plants,  cases  of  hepatitis  sometimes 
occur  in  association  with  catarrh  of  the  stomach  and  intestine, 
but  in  which  the  liver  disease  is  apparently  primary.  Two  such 
cases  are  recorded  by  Frohner  in  which  there  were  no  lesions 
of  any  importance  in  any  of  the  other  organs. 

The  two  cases  of  fatal  acute  hepatitis  described  by  Kas  and  Lipa  in  the  horse 
were  probably  cases  of  amyloid  disease.  Bobertson  and  others  have  stated  that 
certain  plants  belonging  to  the  genus  Senecio  have  in  some  cases  produced  acute 
hepatitis  associated  with  catarrh  of  the  stomach  and  intestine,  but  that  the  leeion 
so  caused  is  usually  in  the  nature  of  a  chronic  interstitial  hepatitis. 

As  a  rule,  acute  hepatitis  is  purely  secondary  to  some  acute 
disease.  It  may  be  seen  in  gastro-enteritis,  or  it  may  be  caused 
by  certain  poisons,  lupinose,  phosphorus,  arsenic,  etc.  The 
symptoms  are  generally  obscured  by  those  of  the  primary  dis- 
ease and  consequently  the  clinical  aspect  of  the  condition  is  of 
little  importance.  Not  rarely  acute  hepatitis  is  set  up  by  the 
migration  of  certain  animal  parasites  (distomes,  cysterci,  pen- 
tastomes,  sclerostomes).  This  type  of  hepatitis  will  be  con- 
sidered under  a  separate  heading. 

Anatomical  Changes.  The  liver  is  enlarged  and  its  edges 
are  rounded.  The  cut  surface  is  dull  and  the  glandular  ar- 
rangement is  obscure,  but  small  reddish  patches  or  dark  red 
hemorrhages  may  be  present.  Its  consistency  is  soft  and  crum- 
bling. 

S3rmptoms.  Susceptibility  to  pressure  over  the  region  of 
the  liver,  evidence  of  pain  during  defecation,  and  finally  jaun- 
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dice  indicate  acute  liepatitis,  provided  the  history  of  the  case 
is  in  agreement  witii  that.  Diagnosis  can  he  made  earliest  in  the 
dog.  Frohner  oljservtnl  two  cases  in  wliicli,  liesides  great  weak- 
ness, there  was  severe  jaundice  and  susceptibility  to  pressure 
over  the  liver.    In  one  case  there  was  fever. 

In  the  acute  hepatitis  caused  liy  the  phmts  of  the  genus  Senecio, 
there  is  persistent  diarrhea,  iiiarkeii  tt^nesiiiiis  anil  frrquently  prohipse 
of  tlie  rtT'tuiii.  There  are  also  sytnptonis  of  exeiteiuent,  ainl  death  oc- 
curs in  2  to  3  days. 

Treatment*  The  line  of  treatment  indicated  is  the  adniinis- 
f ration  of  neutral  salts,  various  mild  purgatives  or  disinfec- 
tants. Tlie  quantity  of  fat  in  the  diet  should  be  restricted,  and 
the  diet  should  be  changed. 

Literature.  Frtihtior,  Moiih.,  1894,  Y,  306.— Kas.  T.  Z.,  1906,  240.— Lii.a, 
ibid.,  in07|  289.— Koltertson,  J.  of  Conip.  Path,,   1906,  97, 


Acute  Diffuse  Parenchymatous  Hepatitis  of  the  Sheep.  Azary  re- 
cords the  annual  oeeurrenee  tluring  the  months  of  Jrinuary  and  FiJi- 
ruary  of  a  peeiiliar  disease  among  the  pregnant  ewes  on  a  farm  in 
TTungary.  During  a  period  of  tive  years  the  losses  amounted  to  473 
ewes  (29%  of  the  flock).  The  disease  broke  ont  a  few  days  after  the 
animals  wtre  brought  in,  and  attaeked  prineipally  the  ewes  that  were 
in  the  most  advaiieed  stage  of  pregnancy,  and  of  tliese  only  the  best 
nourished. 

The  symptoms  presented  were  as  follows:  The  arihiials  became 
markedly  dull  and  Jay  on  the  ground  with  half-closed  eyes.  On  the 
second  or  third  day,  after  a  partial  recovery,  rumination  was  sus- 
pendcil  and  the  animals  again  beeaiue  semi-eomatose.  The  temperature 
was  normal  at  first,  but  then  rose  to  40*^-41.5°  C.  before  death.  At  the 
outset  the  pulse  was  aceelerated  and  later  became  weak.  Rrspiratiou 
was  hurried  throughout,  and  in  the  late  stages  was  of  the  Cheyne- 
Stokcs  type.  The  animals  lay  on  their  sides  seeking  to  relieve  the 
pressiu'c  over  the  region  of  the  liver.  The  urine  was  reduced  in  (|uan- 
tfty  and  contained  albumen,  epithelial  celts  froin  the  straight  tuhules  of 
the  kidneys  and  from  tiie  bladder,  and  leuein  bodies.  On  the  5lh  or 
6th  day,  there  was  complete  apathy,  grinchng  of  the  teeth  and  muscu- 
lar tremors.  Tlie  wool  came  out  in  large  tnfts  and  the  animals  died 
about  the  end  of  the  first  week  in  a  state  of  complete  exhaustion. 

At  the  postmortem  the  liver  w*as  found  to  be  enlarged,  anemie,  more 
or  less  soft  in  eonsisteney,  yellowish  or  exeeptionally  brownish-yellow 
in  color,  as  in  eases  of  poisoning  by  phosphorus.  The  lobules  -were 
grayish-yellow  and  translucent,  ir^ith  a  grayish-white  peripheral  zone. 
The  margins  of  the  lobules  were  indistinct,  Beshles  numeroiLs  drop- 
lets of  fat  the  liver  cells  contained  rounded  yellow  translucent  l>odie9 
that  were  not  soluble  in  alcohol  or  ether  (leueine!).  There  was  no 
evidence  either  of  parenchymatous  or  fatty  degeneration  in  the  kidneys 
but  the  above-mentioned  bodies  were  present  in  the  lumen  of  the 
tubules.  Other  lesions  were :  hemorrhages  of  the  serous  membranes, 
and  parenchymatous  degeneration  of  the  heart-muscle. 

Azary  described  the  disease  as  an  acute  diffuse  parenchymatous 
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hepatitis  which  showed  considerable  resemblance  to  the  yellow  atrophy 
of  the  liver  seen  in  fashionable  women  during  the  last  months  of  preg- 
nancy.    The  cause  of  the  condition  could  not  be  determined. 

A  similar  disease  was  observed  a  year  later  by  Czako  &  Hartmann. 
In  this  case,  there  was  no  fever  and  the  disease  took  a  benign  course. 
Floris  has  recently  recorded  a  disease  occurring  in  Hungary,  among 
ewes  that  had  been  kept  indoors  for  weeks.  He  connected  the  disease 
with  the  number  of  fetuses  in  the  uterus  of  the  ewes,  as  in  every  case 
that  came  under  his  observation  there  were  three. 

A  similar  disease  was  described  by  Murillo  &  Izcara  as  an  infec- 
tious inflammation  of  the  bile-ducts  and  gall-bladder.  This  was  re- 
ferred to  a  bacterial  invasion. 

Haubold  records  a  disease  occurring  among  sheep  during  the 
autumn  months,  the  symptoms  of  which  were :  loss  of  appetite,great  weak- 
ness, increased  thirst,  jaundice,  soft,  pultaceous,  and,  at  the  last,  blood- 
stained feces.  The  cause  was  probably  the  exclusive  use  of  wet  grass 
and  clover,  for  no  further  symptoms  were  observed  after  the  diet  was 
altered. 

According  to  Omler,  the  following  set  of  symptoms  were  seen 
either  on  the  same  or  the  following  day,  in  a  flock  of  sheep  feeding  off 
fields  of  good  rye  stubble ;  great  weakness  and  somnolence,  inappetence, 
watery  diarrhea  that  was  rather  offensive  and  sometimes  mixed  with 
blood,  staggering  gait,  pain  on  pressure  over  the  abdomen,  hurried  res- 
piration, fever,  purulent  discharge  from  the  nose  that  was  sometimes 
blood-stained,  rather  bright  red  coloration  of  the  mucous  membrane 
of  the  mouth.  One-third  to  two-thirds  of  the  animals  died  within  1  to  2 
days.  In  addition  to  inflammatory  changes  in  the  stomachs  and  intes- 
tines, the  liver  was  found  to  be  grayish-yellow  in  color  and  easily  torn. 

Literature.  Azary,  Vet.,  1883,  69.— F16ri8,  ^.  L.,  1907,  497.— Hartmann, 
O.  Vj.,  1884,  LXI,  181.— Haubold,  S.  B.,  1888,  75.— Omler,  A.  f.  Tk.,  1883,  IX,  .210. 


Enzootic  Hepatitis  of  Young  Pigs.  Semmer  has  recorded  an  en- 
zootic among  two-months-old  pigs  that  caused  great  losses  in  Russia. 
In  these  cases  the  liver  was  enlarged  and  nodular.  The  cut  surface 
presented  a  variegated  mosaic-like  appearance,  dark  red  patches  alter- 
nating with  bright  red  or  grayish-yellow  areas.  The  peritoneum  and 
sometimes  the  pleura  contained  a  serous  exudate,  the  intestines  were 
inflamed,  the  urine  contained  albumen.  Between  the  liver  cells,  which 
were  infiltrated  with  fat,  there  were  small-celled  infiltrations  and  col- 
lections of  extravasated  red  blood  corpuscles.  The  only  symptoms  ob- 
served were  debility  and  inappetence  just  before  death.  In  the  liver, 
spleen  and  blood,  Nonewitsch  found  large  cocci,  cultures  of  which  when 
inoculated  into  young  pigs  caused  death  in  7  to  8  weeks.  At  the  post- 
mortem the  above-described  lesions  were  found.  From  the  long  period 
elapsing  between  inoculation  and  death  and  from  the  fact  that  only 
pigs  of  about  2  to  4  months  old  were  attacked,  the  author  concludes 
that  the  infection  occurs  immediately  after  birth,  possibly  by  way  of  the 
navel. 

According  to  Kleinpaul,  Bradel  and  Willerding  the  disease  oc- 
curs in  Eastern  Prussia  and  it  has  recently  broken  out  in  a  very  vir- 
ulent form.  During  the  year  1906,  the  losses  were  greater  than  those 
due  to  swine  plague.  According  to  the  histological  investigations  of 
Bradel,  who  describes  the  disease  as  hepatitis  haemorrhagica  morti- 
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fieans,  the  condition  is  not  due  to  eysticerei  or  distouies  as  supposed  by 
Seller  and  WolffhiigeL  Bradel  also  points  out  that  tiie  hepatitis  may 
be  connected  in  some  way  with  swine  fever. 

Iilt^rature.  Bradel,  Ein  Beitr.  z.  Kenntn.  d.  Lel»erkranklL  «1*  SchweineB.  Diss. 
GieBBeii,  ims  (Lit.),— Kleitii>aiiK  B,  t.  W.,  U*07,  mi.— Nouewitsch,  Cbl.  f.  Bakt., 
1888,  III,  233,-  6,  M.,  I89t),  440  f Rev.).— Beiler,  D,  t.  W.»  imi,  4m— Seminer,  O. 
Vj.,  1874,  XLl,  136,— Wilierding,  Pr.  Vk,  1908,  II,  58.— Wolfifhugel,  Z,  f.  IntTtr., 
1907,  II,  546. 


7.    Acute  Yellow  Atrophy  of  the  Liver.    Atrophia  hepatis  flava. 

Etiology.  Poisoning  by  certain  substances^  such  as  pbos- 
phorus  and  hipinose  (Schneidemiihl),  is  followed  by  a  sudden 
and  extensive  fatty  degeneration  associated  with  destruction 
of  the  liver  cells.  This  destruction  of  tissue  leads  to  a  redoc- 
tioii  in  the  size  of  the  organ.  The  same  cause  is  probably 
in  operation  in  those  cases  which  have  come  under  observation 
following  the  ingestion  of  sour  potato  peelings  (TTaubner),  pea 
or  vetch  straw  (Reineniann,  Jansen),  anil  green  vetches 
(Stohr).  Occasionally,  such  cases  occur  without  a  discoverable 
cause.  In  some  cases  the  coincident  existence  of  septicemia  or 
gastro-enteritis  suggests  the  possibility  of  a  toxin  being  the 
cause.  In  other  instances  poisons  containc^d  in  the  food  may  be 
responsible.  IIaul»ner  and  Franze  saw  cases  following  the  use 
of  liay  from  flooded  land. 

The  disease  has  been  observed  principally  in  the  liorse 
and  sheep,  Callot  records  an  epizootic  among  cattle  in  Uru- 
guay. 

Anatomical  Changes.  The  liver  is  reduced  in  size,  corru- 
gatedj  very  soft  and  ochre-yellow  in  color.  The  cut  surface 
from  whicli  a  large  cpiantity  of  fatty  deljris  can  be  scraped, 
shows  at  places  somewhat  tinner  red  areas  in  which  the  liver 
cells  are  for  the  most  part  destroyed,  and  the  vessels  are  di- 
lated. Besides  a  cellular  infiltration  of  the  liver  tissue,  the 
epitlielium  of  the  bile  duets  appears  in  some  cases  to  be  degen- 
erated, wliile  the  smallest  bile  duets  have  proliferated.  There 
is  fatty  degeneration  of  tiie  kidneys.  At  the  postmortem,  there 
may  also  be  found  enlargement  of  the  lymphatic  glands;  and 
of  the  spleen,  catarrh  of  the  stomach  and  intestines  and  hemor- 
rhages in  other  organs. 

Symptoms,  The  onset  of  the  disease  is  marked  by  sudden 
depression  and  weakness,  fever,  jaundice  of  the  mucous  mem- 
branes, inappetence  and,  in  some  cases,  attacks  of  colic  with  ten- 
derness  of  the  abdomen  (Zundel).  In  the  later  stages  there  is 
diarrhea.  The  jaundice  and  dullness  soon  become  very  marked, 
but  at  intervals  there  are  sj^nptoms  of  excitement. 

As  a  result  of  the  coincident  disease  of  tlie  kidneys,  the 
urine  is  diminished  in  amount,  reddish-brown  in  color  and  con- 
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tains  bile  pigments  and  albumin.  In  the  human  subject  leucin 
tyrosin  are  sometimes  present  in  the  urine.  On  the  addition  of 
acetic  acid  these  are  precipitated  in  the  form  of  rounded  masses 
and  needlelike  crystals. 

Death  usually  takes  place  in  about  six  or  eight  days.  The 
reduction  in  the  amount  of  urine  and  the  presence  of  albumin  in 
it  are  unfavorable  signs. 

French  authors  (Cruzel,  Beauvais,  Delage),  have  described  an  acute 
hepatitis  in  cattle  in  which  the  liver  is  enlarged  and  clay-colored.  The 
symptoms  are  general  malaise,  inappetence,  salivation,  grinding  of  the 
teeth,  staggering  gait,  jaundice,  pain  in  the  right  side  of  the  abdo- 
men and  constipation  followed  by  diarrhea. 

Treatment.  Disinfectants,  mild  purgatives  and  diuretics 
may  be  tried,  but  so  far  all  treatment  has  proved  useless. 

Literature.  Adam,  W.  f.  Tk.,  1857,  3.— Beauvais,  Rev,  vet.,  1894,  497.— 
Callot,  Rec,  1880,  336.— Delage,  J.  du  Midi,  1838,  67.— Franze,  8.  B.,  1862,  101.— 
Stoll,  W.  f.  Tk.,  1901,  280.— Ziindel,  J.  v6t.,  1858,  444. 


8.    Lupine  Disease.    Lupinosis. 

Etiology.  In  certain  districts  in  Northern  Germany  where 
Lupine  (Lupinus  flavus,  coeruleus  and  albus)  is  used  as  fodder, 
on  account  of  its  high  percentage  of  protein,  extensive  outbreaks 
of  disease  sometimes  occur  among  sheep,  which  are  no  doubt  due 
to  poisoning  by  these  plants.  In  these  districts  the  lupines  are 
harmful  only  in  certain  years  and  in  any  year  the  plants  may  be 
poisonous  on  certain  fields  only.  They  are  seldom  poisonous  in 
the  fresh  state,  but  only  after  a  period  of  storage.  Lupine  never 
causes  disease  when  it  has  been  exposed  to  rain  or  frost.  The 
yellow  lupine  is  the  most  dangerous,  and  the  seeds,  pods,  leaves 
and  straw  are  equally  toxic.  Goats,  oxen  and  horses  are  also 
attacked.  Cases  are  rare  in  horses,  as  they  do  not  like  lupine 
on  account  of  its  bitter  taste. 

The  investigations  of  Arnold  &  Lemke,  Liebscher,  Kiihn  and  RoloflF, 
regarding  the  poisonous  substance  contained  in  lupine  are  well  known. 
It  may  be  extracted  from  the  plant  by  an  aqueous  alkaline  solution, 
such  as  2%  soda.  The  extract  causes  the  same  symptoms  as  the  plant 
itself,  and  the  plant  is  non-toxic  after  extraction.  The  toxic  substance 
has  received  a  variety  of  names.  Kiihn  calls  it  **Ictrogen,"  and  Arnold 
and  Schneidemiihl,  **Lupinotoxin.''  It  is  with  difficulty  soluble  in 
water,  insoluble  in  glycerine,  alcohol  and  ether.  It  is  not  destroyed  by 
a  temperature  of  190°  C.  dry  heat  even  after  three  hours  but  by  steam 
at  214  atmospheres  pressure  its  pathogenic  power  is  lost. 

The  circumstances  which  control  the  production  of  lupinotoxin  are 
not  yet  known,  but  it  cannot  be  denied  positively  that  the  toxin  is  pro- 
duced by  fungi  which  grow  on  dead  plants  or  on  the  food  itself  after 
storage,  and  that  it  is  allied  to  the  bacterial  and  fungoid  toxins.  This 
view  is  supported  by  the  facts  that  the  toxicity  is  retained  in  food  that 
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has  liroii  It^ft  in  tht^  npfii  for  a  Inn^  time,  tuu\  also  it  would  Ix*  (piite 
itiipo,s8il>]o  to  oxplidii  why  lupine  crfo^vTi  on  inagrhborinj^  land  tVd  at  dif- 
ferent timers  and  in  dilfereJil  manners  Honietimes  shows  g^roat  variation 
in  toxicity. 


ArnoM  and  HchneidemiihFs  nietbod  of  Gxtractini^  the  toxin:  Finely  ^rmm<l 
lupine  is  mixed  with  1%%  soda  solution  to  produce  a  tldn  pnlp»  This  \h  maintained 
at  40  to  50*  C.  for  two  days  and  then  ynliji'tted  to  pre:^suri\  The  titjui*!  5*0  obtained 
is  placed  on  a  water  bath  at  60''  C  and  after  tlie  a<ldition  of  acetic  acid  is  filtere*! 
Lead  acetate  is  then  aildeti  and  snlphn retted  hytlrogen  passed.  It  is  then  evaporated 
at  5t)*  Cu  and  the  semidiqiiid  residue  is  mixed  with  l.T  volumes  of  alcohol.  The  pre* 
cipitate  which  falls  in  about  24  liourK  forms  when  dried  a  brown  shining  resinoua 
niasH.  Five  praiits  of  this  j>  rod  ore  typical  svnjidonm  in  a  do^.  After  further 
purification  the  material  in  found  to  be  of  an  albuminous  nature. 

Liebschrr  lias  isolateii  and  experimentally  inveatifijateil  the  alkaloids  contained 
in  lupine  and  has  shown  that  they  always  produce  paralysis  of  the  nioilulla  oblongata, 
and  further,  that  absorption  from  the  stomach  is  very  difficult  and  that  no  can?al 
connection  can  be  estaVdiHhed  between  them  and  lupinosia. 

Pathogenesis*  Liipinotoxin  principally  affects  the  tmieons 
iiieniliraMe  of  tlie  aliiiientiirv  caiutl  and  after  al>sorption  affoets 
the  liver,  settiiiiir  up  fatty  fle^xeiieratiDii  and  eatarrli  of  the  ^all 
hladder.  The  ttjxiii  eirenlatin^i^  in  the  Idotnl  eanst^s  parenehyiu- 
atoiis  degeneration  and  fatty  defeneration  of  all  the  solid 
organs, 

AEatomical  Changes.  In  very  aente  cases  thei'e  is,  in  tlie 
early  sta^^es,  eloiidy  swellin/x  of  the  liver  and  janndiee,  either  of 
the  liver  only  or  of  the  whole  Itody,  Later,  fatty  degeneration 
ocenrs,  the  liver  appc^ariii^  soft,  easily  torn  and  of  an  intense 
yellow  color.  There  may  be  a  number  of  red  foci,  Tliere  is  a 
sininltaneons  parcnchyniatons  (lei^cneratioii  or  fatty  decrenera- 
tion  of  the  kidneys,  lieart  ninscle,  and  certaiit  ^i^roiips  of  ninscles, 
wliile  there  is  severe  inflannnation  associated  witli  small  hemor- 
rhages in  the  ahomasnni,  ileum  and  lar^^e  intestine.  There  are 
nimierons  Iiemorrhat^es  in  the  serous  membranes,  skin  and  sub- 
cutaneous coimective  tissue,  and  also  an  edematous  infiltration. 

In  chronic  poisonin^e^  the  liver  shows  chronic  interstitial  in- 
flammation, and  not  rarely  a  nodular  condition  produced  by 
shrinkage.  These  lesions  are  associated  with  the  presence  of 
fluids  in  the  body  cavities,  enlargement  of  the  spleen  and  chronic 
nephritis. 

Symptoms.  In  sheep  the  first  sjinptoni  is  lack  of  appetite, 
especially  for  lupine,  other  foods  being  eaten  for  some  time 
longer.  At  almost  the  same  time  symptoms  of  cerel>ral  excite- 
ment or  great  depression  occur.  There  is  great  weakness.  The 
animals  lie  dowm  a  great  deal  or  stand  with  their  heads  hang- 
ing,  making  vague  chewing  movements,  grinding  their  teeth, 
swaying  from  side  to  side  until  they  drop  quite  unconscious. 

According  to  Roloff  the  temperature  is  elevated  at  the 
onset  of  t!ie  disease  hut  it  shows  ]n*onounced  irregularity,  and 
towards  the  end  there  is  a  mark<'d  fall.  Both  pulse  and  respi- 
ration are  greatly  accelerated  in  the  later  stages. 
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In  the  majority  of  cases  there  is  jaundice  of  the  visible 
mucous  membranes,  especially  in  animals  that  are  most  severely 
attacked.  At  the  commencement  there  is  constipation  and  the 
dung  is  hard  and  covered  with  yellow  mucus.  Later  there  is 
diarrhea,  the  feces  being  mixed  with  blood.  The  urine  is  passed 
at  short  intervals,  it  is  dark  red  in  color  and  contains  large 
quantities  of  albumin,  bile  pigments  and  bile  acids.  In  the 
sediment  there  are  different  kinds  of  epithelial  cells  and  renal 
casts. 

In  occasional  cases  there  is  an  erysipelatous  swelling  of  tlie 
skin  of  the  head,  especially  in  the  region  of  the  ears  and  nose. 
A  serous  yellow  liquid  exudes  from  the  surface  which  dries  up 
and  forms  crusts  (Stohr).  Exceptionally  there  is  a  purulent  or 
sanguinolent  discharge  from  the  nose  (Roloff). 

In  the  horse  the  symptoms  presented  are  more  or  less  like 
those  in  the  sheep,  especially  with  regard  to  the  refusal  of  food 
and  the  intense  depression  and  jaundice,  which  are  the  most 
prominent  symptoms.  There  may  also  be  a  yellow  mucous  dis- 
charge from  the  nose,  erysipelatous  inflammation  of  the  skin  of 
the  nostrils  and  lips,  which  may  become  gangrenous,  and  inflam- 
matory edema  of  the  limbs. 

Course.  In  acute  cases  death  occurs  in  3  to  5  days,  but  in 
the  majority  of  cases  it  is  delayed  until  the  9th  or  11th  day.  If 
the  food  be  changed  immediately  when  the  symptoms  appear, 
improvement  sets  in  about  the  5th  or  6th  day,  and  there  is  rapid 
and  complete  recovery.  In  a  proportion  of  cases  the  recovery 
is  not  complete  and  the  animals  die  later,  showing  symptoms 
of  chronic  hepatitis  and  general  cachexia. 

If  lupines  that  are  toxic  to  only  a  slight  degree  be  used  for 
food  over  a  long  period,  sjTnptoms  of  chronic  lupinosis  develop, 
the  animals  showing  progressive  anemia  and  cachexia.  Jaundice 
is  absent  or  only  slight,  but  inflammation  of  the  skin  is  some- 
times observed. 

Treatment.  In  the  absence  of  an  antidote  efforts  must  be 
directed  towards  preventing  the  absorption  of  the  toxin  by  giv- 
ing acid  solutions  and  removing  the  toxin  from  the  intestine 
as  rapidly  as  possible  by  means  of  oil  purgatives  (Roloff). 

If  the  lupine  has  been  proved  to  be  poisonous,  its  use  must, 
be  discontinued  for  a  time.  The  food  can  be  rendered  harmless 
by  exposing  it  to  rain  in  small  heaps  and  using  only  the  super- 
ficial layers  for  feeding  purposes,  or  it  may  be  soaked  in  1% 
soda  solution,  with  renewal  of  the  liquid  every  two  days,  and 
then  dried,  or  by  submitting  it  to  steam  at  a  pressure  of  two 
atmospheres.  Slightly  poisonous  lupine  may  be  mixed  with  good 
food  in  the  proportion  of  1 :6-10  without  danger.  Finally  it  is 
advisable  to  test  every  fresh  supply  of  lupine  upon  a  few  sheep. 

Literature.  Roloff,  A.  f.  Tk.,  1883,  IX,  1.— Schneidemiihl,  Vortr.  f.  Tite., 
1883,  VI,  H,  4  (Lit.). 
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9.    Suppurative  Hepatitis,    Hepatitis  suppurativa. 

( Embolic  h  e  pat  if  is, ) 

Etiology.  Suppurative  hepatitis  is  usually  a  metastatic 
lesion.  The  pyogenic  l>acteria,  responsil>le  for  its  praductioii 
(streptoeoeci  and  staphylococci),  reach  the  liver  either  by  way 
of  the  arterial  blood  or  by  way  of  the  portal  veiiL  In  eases  where 
the  infection  ocenrs  by  way  of  the  portal  vein,  the  source  of  the 
infection  is  gastro-eiiteritis,  and  es|>ecially  when  there  is  ulcera- 
tion or  necrosis  of  the  nmcons  nieml>rane  (enterogenous  abscess 
of  the  liver  [Joest]  )*  Other  causes  are  .suppuration  of  the  spleen^ 
intestinal  wall  or  mesenteric  glands  and,  finally,  disintei2:ration 
of  thrond»i  in  tlie  und>ilical  vein  in  new-born  animals,  A<*cording 
to  Schinnann,  tlie  abscesses  in  tlie  livers  of  calves  are  associated 
with  suppurative  inflaunnation  of  the  navel  (omplialogenous  ab- 
scess of  tlie  Hv*er  [Joest]).  Pyoi^enic  bacteria  may  gain  access 
to  the  liver  I^y  way  of  the  blood  stream  in  any  severe  inflam- 
matory condition^  but  especially  in  strangles,  ulcerative  en- 
docarditis, and  gangrenous  pneumonia.  Infection  may  occur  bj^ 
w^ay  of  the  bile  ihu*ts,  owing  to  necrosis  and  inflammation  of 
the  avails,  caused  by  gallstones,  foreign  bodies  (ears  of  grain, 
sand)  or  animal  parasites,  the  infection  then  spreading  to  the 
liver  tissue. 

Injuries  to  the  liver  are  most  common  in  cattle  and  are 
usually  due  to  the  penetration  of  foreign  bodies  from  the  stom- 
ach. Injuries  from  the  outside,  such  as  horning,  may  have  the 
same  results.  Pyogenic  Itacteria  may  be  introthiced  into  the 
liver  in  this  way  or  tbe  liver  tissue  may  be  broken  dowTi,  and 
any  bacteria  circulating  iu  tbe  blood  may  localize  there. 

Finally,  su]*puration  is  frequently  caused  by  echinococcus 
cysts,  tuberculosis  and  actinomycosis.  In  these  cases  the  pri- 
mary condition  is  of  special  importance.  In  nodular  necrosis  of 
the  liver  there  is  sometimes  liquefaction  of  ttie  necrosed  tissue, 
leading  to  the  j>roduction  of  abscess-like  lesions,  which  dilTer 
from  the  true  liver  abscesses  in  that  they  contain  only  structure- 
less debris. 

At  the  Buda|>e8t  slaughter  house  during  a  period  of  5  years  !tinn»urative 
.hepatitis  was  fouufi  in  0.2Vf  of  jilanghtererl  cattle  and  m  0.09%  of  calves.  Lisi 
found  Tinnierous  ftbHeeff*cH  in  the  livers  of  lauibs. 

In  the  tropicsi  abscesses  in  the  liver  are  of  very  common  omirrence  and  are 
very  often  as*sociated  with  enteritis.  The  dlseaae  has  been  observed  by  Smith  in 
India  and  hv  Griffault  in  the  SutJan* 


Anatomical  Changes.  The  liver  contains  numerous  ab- 
scesses, varying  in  size  up  to  a  nut.  Their  contents  may  be 
creamy  or  dry  and  crumbling.  The  color  varies  from  yeUow  or 
reddisli  to  green.  Occasionally  the  pus  has  an  offensive  odor. 
In  suppurative  hepatitis  of  umbilical  origin  in  calves,  the  ah- 
scesses  are  principally  found  in  the  left  lobe,  on  account  of  the 
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distribution  of  the  portal  vein  (Schumann).  In  recent  cases  the 
liver  tissue  is  in  a  condition  of  parenchymatous  or  fatty  de- 
generation, but  in  cases  of  longer  standing  the  abscesses  are  pro- 
vided witli  walls  of  fibrous  tissue  and  the  surrounding  liver 
tissue  is  traversed  by  strands  of  fibrous  tissue.  In  other  words, 
the  lesion  is  one  of  chronic  interstitial  hepatitis.  The  superficial 
abscesses  project  above  the  level  of  the  liver  tissue  and  fluctu- 
ation can  be  felt.  The  serous  membrane  of  the  liver  may  be  cov- 
ered with  fibrin  or  thickened. 

For  various  reasons  the  abscesses  are  usually  few  in  num- 
ber, and  when  due  to  an  injury  there  is,  as  a  rule,  only  one.  In 
such  cases  the  abscesses  may  attain  an  enormous  size.  Felisch 
reports  one  in  which  the  abscess  measured  20  cm.  in  its  greatest 
diameter.  Abscesses  of  this  size  project  above  the  surface  of 
the  liver  and  are  usually  adherent  to  the  diaphragm,  or  possibly 
to  the  stomach  or  large  intestine.  In  rare  cases  rupture  of  such 
an  abscess  causes  a  suddenly  fatal  peritonitis. 

In  the  liver  abscesses  of  an  ox  Grips  found  the  bacillus  pyogenes  bovis. 
Kiinnemann  repeatedly  found  the  necrosis  bacillus  and  Lisi  found  staphylococci 
in  the  abscesses  in  the  livers  of  lambs.  According  to  Schumann  omphalogenous 
abscesses  in  calves  are  caused  by  various  bacteria  but  especially  by  streptococci 
and  staphylococci.  In  other  cases  he  found  colon  bacilli  and  the  bacillus  pyocyaneus. 
The  abscess-like  necrotic  foci  are  caused  by  the  necrosis  bacillus.  (Biirgi  has  described 
a  purulent  hepatitis  of  the  hare  that  is  due  to  a  staphylococcus.) 

According  to  Stubbe  an  abscess  on  the  anterior  surface  of  the  liver  some- 
times elevates  Glisson's  capsule  and  becomes  adherent  to  the  diaphragm^  the  extent 
of  the  adhesion  gradually  extending  until  the  abscess  wall  loses  its  connection  with 
the  liver  and  remains  attached  to  the  diaphragm,  the  convexity  of  the  liver  show- 
ing a  depression  corresponding  to  the  position  of  the  abscess. 

Symptoms.  Single  and,  occasionally,  numerous  small  ab- 
scesses may  produce  no  noticeable  symptoms,  or  at  most,  a 
certain  amount  of  wasting.  In  other  cases  suppurative  hepatitis 
is  a  complication  of  another  disease,  and  thus  the  symptoms  to 
which  it  gives  rise  are  completely  obscured.  It  is  only  in  rare 
cases  that  a  moderately  rapid  process  of  abscess  formation  in 
the  liver  causes  visible  symptoms.  In  addition  to  disturbances 
of  digestion,  there  may  be  persistent  fever  of  no  particular  type, 
or  there  may  be  simply  occasional  elevations  of  temperature. 
An  increase  in  the  amount  of  indican  in  the  urine  is  demon- 
strable. These  symptoms  are  indicative  of  some  internal  sup- 
purative process ;  the  more  or  less  pronounced  jaundice,  and  the 
presence  of  bile  pigments  in  the  urine  point  to  suppurative  hepa- 
titis (Smith). 

In  the  dog  and  ruminant  enlargement  of  the  area  of  hepatic 
dulness  has  some  diagnostic  importance,  as  has  also  swelling 
in  the  hypochondriac  region  in  the  former.  In  all  animals  there 
is  pain  on  pressure  over  the  hepatic  area.  According  to  Mouil- 
leron  and  Chauffart,  hepatic  dulness  can  be  discovered  in  the 
horse  in  some  cases.  In  cattle  there  may  be  symptoms  of  trau- 
matic gastritis  (indigestion,  shallow  respiration  and  groaning 
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during  movement).  According  to  Griflfault,  the  following  symp- 
toiiis  may  he  seen  in  tlie  Iiorse :  Siiseeptil>i!ity  to  pressure  over 
tiie  IiPijatic  area,  pain  during  defeeation,  coughing  and  straining, 
marked  fullness  of  the  veins  of  the  alxlominal  wall,  edematous 
swellings  and  irregidar  temperature.  Tlie  enlarged  liver  may  be 
palpated  on  the  right  side  behind  the  costal  arch.  Albrecht  ob- 
served coughing  in  the  horse. 

In  or»ler  to  as^'i^rtain  the  position  of  the  liverabscpHf^  OrifTaiilt  a<t vises  pimc- 
ture  in  the  Uith  or  17th  intere«f<tal  f^paee  elose  nmler  the  rostal  areh»  The  operation 
IS  nut  without  dangi^r  as  infection  of  the  peritoneum  in  likely  to  occur  if  the  abs<.'ei)a 
is  Biiperficially  placetK 

Treatment,  Internal  treatment  is  utterly  nselesB.  If  tlie 
diagnosis  be  suftieieutly  certain,  surgieal  intervention  may  be 
attempted* 

GrifTanlt  operate^l  as  follows:  An  incision  was  niail*^  through  the  ahtloiinnal 
wall  asi  far  as  the  peritonenm,  inmiediatelv  LeJow  the  costal  areh  on  the  Ti^ht 
si<le.  The  peritontnirn  was  then  approaehe^l  to  CUisj^jn's  capmile  so  that  its  inuer 
surface  was  in  contact  with  the  al  st'csw  wall.  Tho  absep^s  cavity  wiiis  ilraineil  and 
waf^hoii  out  and  &  bandage  applied.     In  this  way  two  animalii  were  eured. 

Literature.  Albreeht,  W.  f.  Tk,,  1S9H,  l.  Bik^i,  Chi  f.  Bakt.,  XXX IX,  549; 
1906,  XL,  7VI,'  <:riiraitlt,  BnlL.  1904,  .Hi,  40^!.— Kiinnemann,  A,  f.  Tk.,  1903,  XXIX, 
12K.— Lit^i,  N,  Er.oL,  1907,  4!K — MoiiiHeron  &  ChanflFart,  Kee.,  1906,  25. — Sfhunianti, 
Unters.  iib.  Abszeftse  in  d.  Leber,  d,  Kalbefl.  Diss.  Leipzig,  1908  (Lit.). 


10.    Nodular  Necrosis  of  the  Liver. 

hepatis. 


Necrosis  nodosa  multiplex 


Nodular  necrosis  of  tlie  liver  is  charaettnnzcM!  liy  tho  pres- 
ence of  tumor-like,  dry  nodules  in  the  liver  sutjstaneo,  wliicU 
undergo  a  process  of  gradual  softening  from  tiie  ijeriphery. 

Occurrence.  The  disease  is  of  very  frequent  oecurrence  in 
cattle.  Casc^s  in  the  .slieep  are  more  rare,  and  in  the  horse,  pig 
and  dog  quite  exceptional  In  the  sheep  it  sometimes  occurs  as 
2n  enzootic  (Berndt). 


Etiology.     As  shown  by  the  investigations  of  MeFadyean^ 

Bang,  Sehiitz,  Kitt  and  Meyer,  the  cause  of  tlie  condition  is  the 
necrosis  Iraeilhis  (Bang). 

In  natural  cases  tlie  liver  hccomes  infected  by  way  of  the 
blood  stream.  In  most  cases  the  bacillus  reaches  the  portal  blood 
from  the  intestine.  It  is  not  essential  that  any  lesion  should  be 
produced  in  tlie  nmcoiis  membrane.  In  new-born  calves  infec- 
tion may  take  place  by  way  of  the  uml)ilieal  vein.  In  15  cows 
examined  by  Berndt,  either  just  before  or  just  after  calving,  the 
bacillus  could  be  found  iii  the  diseased  uterus,  Tn  certain  cases 
a  connection  can  be  established  between  the  disease  and  the  use 
of  very  dusty  or  mouldy  food,  or  the  stabling  of  the  animals  in 
dirty  stables. 
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Eisenmann  found  necrotic  foci  in  the  liver  associated  with  chronic  inflam- 
mation in  some  cases  of  swine  erysipelas.  Caseous  foci  are  sometimes  found  in 
the  liver  of  sheep  and  calves  due  to  pseudo-tubercle  bacilli.  These  foci  bear  consider- 
able resemblance  to  necrotic  lesions  in  the  process  of  softening. 

Pathogenesis.  The  necrosis  bacillus  is  generally  arrested 
in  the  smallest  branches  of  the  portal  vein,  or  occasionally  in 
the  hepatic  artery.  Multiplication  takes  place  there  and  the 
bacilli  pass  through  the  vessel  wall  and  penetrate  into  the  sur- 
rounding liver  tissue.  The  center  of  the  lesion  gradually  be- 
comes necrotic  and  the  bacilli  are  to  be  found  in  the  peripheral 
parts  arranged  in  radiating  bundles  of  filaments.  An  inflamma- 
tory reaction  sets  in  around  the  necrotic  area,  produced  in  part 
by  the  products  of  tissue  destruction  and  bacterial  toxin  and  in 
part  by  the  necrotic  tissue  acting  as  a  foreign  body  (Mc- 
Fadyean). 

Anatomical  Changes.  The  liver,  which  may  be  more  or  less 
enlarged,  is  either  normal  or  slightly  yellowish  in  color.  The  sur- 
face of  the  organ  shows  sharply  defined  rounded  protuberances 
of  a  light  brown  or  yellow  color.  These  are  of  a  firmer  con- 
sistency than  the  surrounding  tissue.  The  capsule  of  the  liver 
covering  the  superficially  placed  nodules  is  thickened  and  cov- 
ered with  a  thick  layer  of  fibrin.  Some  of  the  superficial  nodules 
may  be  eroded  and  covered  with  a  purulent  liquid.  There  is 
often  secondary  sero-fibrinous  peritonitis,  which  is  most  marked 
in  the  neighborhood  of  the  liver. 

When  the  disease  has  been  in  existence  for  a  long  period 
the  nodules  comprise  a  dry  necrotic  center,  a  zone  in  which  the 
inflammatory  reaction  has  produced  softening  and  an  external 
capsule  of  fibrous  tissue.  Finally  the  central  part  becomes  con- 
verted into  a  viscous  yellow  material  resembling  pus,  and  is 
surrounded  by  a  fibrous  capsule  which  may  measure  3  mm.  in 
thickness. 

In  cases  of  chronic  swine  erysipelas  Eisenmann  found  the  liver  reduced  in 
size  and  beset  with  white  or  yellowish  centers. 

Sjnnptoms.  According  to  Berndt  the  sjinptoms  are  inap- 
petence,  high  fever,  weakness  and  painfulness  of  the  liver.  The 
animals  move  with  difficulty,  respiration  is  accelerated  and 
shallow,  pressure  over  the  liver  causes  pain.  After  three  days 
the  animals  become  very  weak  and  lie  down  continuouslJ^  Res- 
piration is  very  rapid  and  difficult,  there  is  constipation  fol- 
lowed by  diarrhea,  the  abdomen  is  painful,  the  temperature 
falls,  jaundice  sets  in  and  the  animals  soon  die.  Otto  saw  two 
cases  in  which  there  were  symptoms  resembling  those  of  par- 
turient paralysis  after  the  disease  had  been  in  existence  for  1 
to  1]A  weeks. 

In  cases  where  the  number  of  lesions  is  small,  or  where  sub- 
sequent processes  are  less  rapid,  the  symptoms  are  not  severe  or 
there  may  be  no  evidence  of  any  disturbance  of  health. 
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Diagmosis.     If  no  suppurative  process  can  be  discovered  in 

any  other  part  of  the  body  and  if  the  cow  be  in  tbe  last  stages  of 
pregnancy,  or  just  calved,  the  symptoms  already  described  (pain 
on  pressure  over  the  rejL^on  of  the  liver,  jaundice,  and  later  evi- 
dence of  peritonitis),  justify  a  suspicion  that  the  disease  is  in 
existence.  It  is,  however,  difficult  to  arrive  at  a  certain  diagnosis 
or  to  exclude  the  possibility  of  purulent  or  pseudotu))erculoiis 
hepatitis. 

Treatment,  Treatment  has  so  far  proved  useless  and  the 
iniincdiato  slaughter  of  the  animal  is  indicated. 

Literature.  Bc^rrKlt,  A.  f.  Tk.,  ISO-',  XXI,  UH;  Pr.  Vb,,  10u3,  II,  35.— Eisen- 
mann,  Moiih.,  UXJ7,  XVI 1,  97. — McFadyeaD,  J.  of  comp.  Path.^  1H91,  46.— Meyer, 
Uiitcrs^  iiVn  li  multiple  Nekros«e  tK  Leber  d,  itindes,  luaug.  Diss,  1903  ^Lit.)» — Otto^ 
8.  B.,  1899,  88.— Storeh,  Pn  Vk,  1903,  36, 


11.    Chronic  Interstitial  Hepatitis,     Hepatitis  interstitialis 

diffusa  chronica. 

{Cirrhosis  hepafis,) 

This  condition  consists  essentially  in  a  proliferation  of  the 
interstitial  tissue  at  the  expense  of  the  liver  suhstaiice.  In  some 
cases  the  new  fihrous  tissue  does  not  contract,  either  for  a  long 
time  or  at  a]l»  ami  atrophy  of  the  liver  suhstance  is  seen  only  at 
places  (hepatitis  indurativa  hyperplastica).  In  other  cases  there 
is  an  early  shrinkafre  of  the  connective  tissue  and  a  consequent 
reduction  in  size  of  tlie  liver  and  destruction  of  liver  parenchJ^na 
(cirrhosis  atrophica  hepatitis). 

Occurrence,     In  certain  districts  the  disease  is  of  frequent 

occnrreiice  and  not  rarely  there  are  oothreaks,  causing  great 
losses,  since,  sooner  or  later  it  has  a  fatal  termination.  Large 
numbers  of  eases  are  observed  under  certain  conditions.  Besides 
these,  large  numbers  of  cases  are  due  to  the  migrations  of  ani- 
iruil  parasites,  especially  in  pigs,  sheep  and  oxen.  Otherwise, 
the  disease  is  sporadic  in  all  animals. 

The  form  of  chronic  liepatitiB  known  aH  **  St'liweiiit*berg  Uisease"  was  first 
observer]  in  Si'liweiuslMi'rg,  OtjnrtaL  81  are  then  it  ha^  been  seen  in  some  diatricta  in 
Bavaria  and  the  Khine  provitit'es.  The  disease  varies  in  severity  from  year  to 
year  and  attaeks  fresh !,v  imjtorted  horses  more  frequently  than  native  ones.  In 
8onth  Africa  the  disease  occurs  atnonjj  liorses  and  cattle,  both  Kporailically  and  as 
an  epizootic  (Kobertson).  In  Now  Zealand  it  w  known  under  the  name  * '  Winton 'a 
Disease"  fOilroth),  in  Nova  Scotia  as  ''Pictou  Cattle  Disease"  (Wyath  Johnston), 
and  in  Boiitli  Dakota  as  **  Bottom  Disease"  (Schroder,  Sinith), 

Etiology*  There  is  no  donht  that  the  \ong  eontinned  ad- 
ministration of  poisonous  materials  produces  primary  ehronic 
hepatitis.  In  this  connection  plants  nsed  for  food  eall  for  special 
consideration.  These  plants  in  swampy  districts  contain  some 
poisonons  material,  the  nature  of  which  is  not  yet  known.   Tlie 
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socalled  **Schweinsberg  Disease"  was  seen  only  in  horses  that 
had  grazed  on  lands  which  are  often  flooded,  or  that  had  received 
food  grown  on  such  land,  while  the  farms  on  higher  ground 
in  the  same  district  never  had  cases  of  the  disease  or  suffered 
only  to  a  slight  extent.  The  plants  grown  in  these  districts 
contain  some  substance  that  is  irritating  to  the  liver  tissue. 
Schlegel  and  Adelmann  have  recently  shown  that  the  disease 
may  be  no  more  than  a  generalized  sclerostomiasis,  and  that  the 
chronic  inflammatory  changes  in  the  liver  are  produced  by  the 
migrations  of  the  larvae  of  sclerostomes. 

The  idea  that  certain  plants  contain  substances  capable  of 
causing  chronic  hepatitis  does  not  agree  with  the  experience  ob- 
tained with  regard  to  chronic  lupinosis.  However,  the  disease  has 
been  observed  after  long  continued  feeding  with  several  plants 
of  the  Senecio  group  (S.  Jacobea,  S.  latifolia,  S.  Burchelli) 
in  New  Zealand,  North  America  and  South  America  (Smith, 
Gilruth,  Robertson,  Wyath- Johnston,  Schroder),  and  it  has  been 
set  up  experimentally  in  cattle  and  horses  by  Gilruth  and  Rob- 
ertson. Guittard  has  observed  chronic  hepatitis  in  geese  fat- 
tened on  maize. 

Gilruth  fed  two  six-months-old  calves  on  six  pounds  of  S.  Jacobea  daily. 
Both  calves  died  at  the  end  of  four  weeks.  To  the  naked  eye  their  livers  appeared 
unaltered  but  under  the  microscope  there  could  be  detected  a  perivascular  connective 
tissue,  slight  thickening  of  the  capsule  and  commencing  destruction  of  the  liver 
cells. 

Robertson  experimented  with  calves,  adult  bovines  and  hordes,  and  found  that 
the  administration  of  large  quantities  of  S.  Burchelli  and  latifolia  caused  gastro- 
enteritis and  venous  hyperemia  of  the  liver  in  a  few  days,  while  small  quantities 
fed  over  a  period  of  weeks  caused  atrophic  cirrhosis  of  the  liver. 

Since  chronic  hepatitis  is  frequently  met  with  in  people 
addicted  to  alcohol,  the  idea  suggests  itself  that  alcohol  may  be 
the  cause  of  the  disease  in  animals,  in  as  much  as  it  is  present 
in  the  swill  tub.  One  must  not  lose  sight  of  the  effect  of  fer- 
mentation products  that  may  be  formed  in  this  food  during  stor- 
age ;  and  especially,  as  it  has  been  shown  by  v.  Baumgarten  and 
Hansemann  to  be  impossible  to  produce  chronic  hepatitis  in 
experimental  animals  by  the  systematic  introduction  of  alcohol 
into  their  bodies,  either  by  subcutaneous  injection  or  by  inges- 
tion. 

In  certain  cases  the  disease  is  set  up  by  chemical  substances 
contained  in  rotten  or  mouldy  food,  or  by  certain  digestive  dis- 
orders of  the  alimentary  canal  itself.  Of  350  pigs  killed,  be- 
longing to  innkeepers  and  brewers,  Tschauner  found  13  af- 
fected, but  out  of  5,700  farm  pigs  killed  at  the  same  time,  only 
3  were  found  similarly  diseased.  The  former  had  been  fed  on 
the  waste  (potato  peelings,  etc.).  Possibly  the  small  percentage 
of  alcohol  present  among  the  fermentation  products  played  some 
part  in  the  production  of  the  disease.  In  a  case  described  by 
Begeng  the  disease  was  causally  connected  with  a  chronic  gas- 
tro-enteritis.  Begeng  agrees  with  Siegenbeck  van  Henkelom 
that  hjTiertrophic  cirrhosis  of  the  liver  is  produced  by  toxic 
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materials  present  in  the  iiitestinej  which  are  conveyed  to  the 
liver  by  the  portal  )>looil  and  set  up  irritation,  cansing  prolifera- 
tion of  the  connective  tissue. 

Krawkow  wan  alile  to  eays<»  cirrhofiis  of  the  liver  in  experimental  animals  with 
broth  made  from  putrid  horse  llesh.  Boix  hati  positive  ret^ultH  with  the  boIj- 
cutaneous  inoculatianii  of  nionobai^ii'  fatty  arids  whieh  tend  to  be  formed  by  ah- 
uonnal  fennentative  procei^ses  id  the  iDtestine. 

Disease  viruses  are  jirobably  common  causes  of  chronic 
hepatitis.  Joest  produced  a  condition  resembling  the  Schweins- 
ber^  disease,  both  clinieaHy  and  as  regards  tlie  lesions  by  long 
continued  injections  of  the  bacillus  suiseptieus.  Pronounced 
lesions  of  chronic  hepatitis  were  observed  by  Eisenoiann  in  sev- 
eral cases  of  swine  erysipelas,  and  sirailar  lesions  may  he 
sequels  to  infectious  diseases  (post>infectious  chronic  hepatitis). 

Langer  fonnd  in  calves*  livers  nnnierouB  necrotic  fot'i  often  associated  with 
cellular  infiltration,  which  elosely  resembled  those  seen  in  the  hnman  subject  in 
typhoiil,  dudera,  st^arlatina  ami  inea^ileN.  B^roni  thcKe  nodules  a  bacilUis  of  the 
typhoid  type  was  cultivated  (bacillus  nodidifat iens  bovisl,  the  cultnrea  of  which 
produced  similar  nodules  in  the  livers  and  kidneys  of  mice,  guinea  pigs  ami  a  calf. 

Dant.^chalfowa  prodnretl  ehronir  induration  of  tbe  liver  in  rabl>its  by  repeated 
i»nbeutancoim  iuocnlationii  of  the  staphylococcus  pyoKcnes  aurctis  at  intervals  of 
4  days  in  7  to  15  weeks.  Thihi  was  followed  by  a  localized  small -celled  infiltration 
and  the  iievelopnient  of  a  collagenic  tissue  in  tbe  center  of  the  lesions  and  peripheral 
extension  of  the  infiltration. 

Finally  certain  infectious  diseases  and  poisons  are  capable 
of  setting  up  chronic  cirrhosis  of  the  Hver, 

The  disease  is  very  frequently  seen  as  a  secondary  con- 
dition. It  is  caused  principally  liy  animal  parasites  (dukcj  Cysti- 
cercus  tenuicollis,  and  the  larva*  of  sclerostoraes).  The  sheep 
and  pig  are  alTccted  chiefly,  but  it  is  also  met  with  in  calves, 
horses  and  I'atdnts,  As  already  mentioned,  8elilegel  and  Adel- 
mann  look  upon  the  Schweinsberg  disease  as  a  generalized 
sclerostomiasis  (see  page  580),  The  formation  of  fibrous  tissue 
is  due  partly  to  the  destruction  of  liver  tissue  and  partly  to 
toxic  materials  eIal)orated  by  the  parasites  themselves,  particu- 
larly tiir  fluke. 

Chronic  hepatitis  may  be  caused  through  chronic  inflamma- 
tion of  the  walls  of  the  bile  ducts  arresting  the  flow  of  bile,  and 
by  extension  of  tbe  inflammatory  process  from  the  inter-  and 
intradobular  liile  ducts  to  the  interstitial  tissue,  the  amount  of 
connective  tissue  being  increased.  Engorgement  with  l>ile  may 
lead  to  inipainneiit  of  the  nutrition  of  tbe  epithelium  of  the  bile 
ducts,  and  this  may  he  follow^ed  by  a  bacterial  invasion  and  so 
cause  a  production  of  fibrous  tissue  in  tbe  surrounding  liver 
tissue,  or  the  tissue  production  may  be  due  to  the  ill-effects  of 
the  biliary  engorgement  on  tbe  liver  cells  themselves. 

Purulent  foci  and  tuberculous  lesions  may  cause  not  only 
cirrhosis  in  their  immediate  neigliborhoodj  but  a  diffuse  lesion 
througliout  the  liver. 

Chronic  venous  congestion  caused  by  certain  cliseases  of  the 
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heart  and  lungs,  or  by  pressure  on  the  posterior  vena  cava,  may 
cause  not  only  dilatation  of  the  hepatic  vessels  (nutmeg  liver) 
and  an  atrophy  of  the  liver  cells,  but  also  an  increase  in  the 
amount  of  connective  tissue.  Chronic  hepatitis  may  also  be  seen 
in  cases  of  thrombosis  of  the  portal  vein,,  which  may  either  be 
due  to  the  derangement  of  the  liver  parenchyma  or  may  be 
the  result  of  the  cirrhosis,  which  has  some  previous  cause. 

Bleichroder  considers  that  the  chronic  hepatitis  seen  in  the  human  subject  as 
a  sequel  to  diseases  of  the  blood  originating  in  the  portal  area  is  produced  in  the 
following  manner.  The  blood  in  the  portal  vein  has  poured  into  it  an  enormous 
number  of  lymphocytes  from  the  spleen,  these  are  deposited  in  the  liver  and  lead 
to  the  production  of  new  connective  tissue.  This  process  would  explain  the  en- 
largement of  the  spleen  which  is  suggestive  of  an  infectious,  disease.  The  jaundice 
is  due  to  extensive  destruction  of  red  blood  corpuscles  and  must  therefore  be  con- 
sidered as  a  pleiochromic  icterus.  The  socaAed  Banti  's  disease  of  the  human  subject, 
the  symptoms  of  which  are  anemia,  enlargement  of  the  spleen,  ascites,  increased 
urobilin-content  of  the  urine  and  frequently  cirrhosis  of  the  liver,  is  also  possibly 
brought  about  in  this  way. 

Pathogenesis.  When  cirrhosis  of  the  liver  is  due  to  some 
irritant  circulating  in  the  portal  blood,  the  process  starts  in  the 
interlobular  branches.  There  is  a  cellular  infiltration  followed 
by  the  formation  of  connective  tissue.  In  this  way  the  amount 
of  connective  tissue  surrounding  several  lobules  becomes  in- 
creased in  amount.  By  the  subsequent  shrinking  of  this  tissue 
the  included  lobules  and  the  branches  of  the  portal  vein  ramifj''- 
ing  in  the  proliferating  tissue  are  subjected  to  pressure.  De- 
generation and  sometimes  necrosis  and  destruction  of  the  liver 
tissue  follows,  partly  owing  to  the  constant  pressure  exerted  by 
the  contracting  tissue  and  partly  owing  to  the  obstruction  of  the 
larger  vessels.  In  the  later  stages  the  connective  tissue  pene- 
trates into  the  interior  of  the  lobules. 

Irritants  in  the  bile  ducts  lead  to  the  production  of  the  in- 
flammatory changes  in  their  immediate  neighborhood  (cholan- 
gioitic  cirrhosis).  As  shown  by  Jager's  extensive  investigations 
regarding  cirrhosis  due  to  flukes  (q.  v.),  the  inflammatory  pro- 
cess starts  in  the  angle  between  adjacent  lobules,  either  as  a 
cholangioitis  or  as  a  cellular  infiltration  of  the  connective  tissue. 
The  process  extends  along  the  interlobular  septa,  following  the 
Ijmph  stream,  and  finally  attacks  the  peripheral  parts  of  the 
lobules.  Localized  cirrhosis  appears  to  be  caused  in  this  way. 
In  some  cases  contraction  of  the  connective  tissue  is  delayed 
or  does  not  occur  at  all,  but  even  in  these  cases  there  is  com- 
pression of  the  interlobular  blood  vessels. 

In  Schweinsberg  disease  of  the  horse,  the  inflammation  in- 
volves the  liver  parenchyma  and  especially  the  blood  vessels, 
producing  a  perilobular  hypertrophic  cirrhosis  (Mugler).  Kitt 
formerly  described  the  disease  as  a  chronic  parenchymatous 
hepatitis,  with  secondary  formation  of  connective  tissue. 

In  chronic  venous  congestion  of  the  liver,  the  formation  of 
connective  tissue  commences  around  the  hepatic  and  central 
veins  and  then  extends  to  the  interlobular  spaces. 
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If  the  contraction  of  the  connective  tissue  involveh^  a  large 
number  of  capillaries  and  other  vessels,  the  transverse  area  of 
the  blooil  path  is  greatly  diminished  and  there  is  consequently 
congestion  in  the  portal  area.  Compression  or  obstruction  of 
tlie  bile  duets,  especially  in  certain  forms  of  eholangioitic  cir- 
rhosis, leads  to  biliary  congestioiL  Tlie  destruction  of  the  liver 
cells  afl'eets  not  only  the  secretion  of  bile  and  tbe  metabolism 
of  the  body,  but  may  also  induce  s>Tnptoms  of  i»oisoning.  In 
many  cases  new  bile  ducts  are  formed  by  a  process  of  budding 
from  preexisting  ducts. 

Anatomical  Changes,  In  cases  where  the  connective  tissue 
has  contracted,  the  liver  has  a  tough  and,  in  the  later  stages, 
a  leather-like  consistency*  When  cut  into  the  tissue  grates 
under  the  knife.  At  the  outset  there  may  be  no  visible  reduc- 
tion  in  the  size  of  tlie  organ  and,  in  fact,  it  may  be  a  little  en- 
larged. In  the  later  stages  tlie  reduction  becomes  more  and 
more  marked,  until  the  liver  mav  be  onlv  one  half  the  normal 
weight.  The  surface  appears  irregular  and  granular.  In  some 
eases  the  surface  is  nodular.  The  serous  covering  may  be  thick- 
ened at  places  and  tbe  edges  may  be  formed  simply  of  a  double 
fold  of  peritoneum.  On  the  cut  surface  the  compressed  lolmles 
stand  out  like  small  granules  against  the  pale  red  or  grayish- 
white  connective  tissue,  which  fonns  a  wide  network  around 
either  groups  of  lobules  or  individual  lobules,  Tliese  granules 
appear  of  a  faint  or  deep  yellow  color,  with  a  tinge  of  green,  on 
account  of  the  fat  and  pi.erments  contained  in  the  liver  cells.  At 
a  distance  the  whole  organ  looks  yellow. 

Aceonliiig  to  Kift  the  liver  in  eases  of  Srhweiesherg-  iHReiiFO  in  at  first  enlariijeil, 
its  surface  iiueveTi  aii^l  of  a  re'liliBh-browu  or  i^ray  color  rest^mhlin^  purj>ljyry  or 
granite.  With  the  ilevelopment  and  shrinking  of  the  coiiijective  tissue  the  condition 
known  as  '  *  granular  atrophy ' '  is  produeetl. 


In  other  forms  of  chronic  interstitial  hepatitis  the  liver 
appears  enlarged.  Tlie  outer  surface  and  the  cut  surface  ap- 
pear smooth,  or  at  most  somewhat  granular  and  deep  yel- 
low or  greenish-yellow  in  color  (cirrhosis  hypertrophica  s.  hy- 
pe rplastica).  Livers  so  affected  may  weigh  as  much  as  20  kilos 
in  the  horse  and  20-25  kilos  in  the  ox.  Adam  observed  one 
case  in  an  ox  in  which  the  liver  weighed  151)  kilos  (Kitt).  In 
the  dog  cirrhosis  of  tbe  liver  is  frequently  associated  with  fatty 
degeneration. 

Tn  ealves  frtill  another  form  of  hepatitis  is  ^een,  characterifed  by  ft  diffuFfl 
production  of  conneetive  tissue  and  by  defeneration  of  the  parenchyma.  Tn  surh 
eases  the  liver  in  tough  and  firni^  yellowish-red  or  Heshdike  in  color  and  covered 
with  whitish  spots  and  streaks.  There  is  acute  swelling  of  tbe  neighboring  lyni- 
phatic  glands. 

Rauseher  recoj^ized  the  followingf  types  of  chronic  hepatitis: 
1.     Diffuse  induration,  incliiding  the  socalled  **  porphyry  liver/'  the  enlarged, 
leadeu  colored  livers  seen  in  cases  of  distouiatoBis,  and  tbe  nutmeg  and  cirrhotic 
livers  seen  in  Scbweinsberg  diabase. 
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2.  Nodular  imhiration  with  irregularities  of  the  surface  as  large  as  hans* 
eggs   (hobnail  liver  of  tho  ox   ami   lobohite^l  liver  of  the  pig). 

3.  Gramilar  atrophy,  seen  io  the  ilo^',  ox  an<l  pig. 

4.  Ckatrized  livL*r/*-ePU  in  rattle  and  j^hoep  and  due  to  the*  fit-atrization  of 
burrows  in  tlie  liver  tisnnt*  made  by  pBrasih'S  (t'ysfK'erciis  teniiieolHs  an»l  dis^tonies)* 

5»  Nodnlar  fatty  liver  (dofr)i  cbararterii'ed  by  the  forniation  of  noduleaaa 
large   as  haielnuts  or  larger,  and  fatty  dt*generation  ami  jaundioe  of  the  liver. 

Evidence  of  congestion  of  the  portal  area  and  jaundice  com- 
plete the  list  of  lesions.  In  Schweinsberg  disease,  pronounced 
catarrhal  gastritis  is  a  constant  lesion. 

Symptoms.  The  onset  of  the  disease  is  nnnotieed  as  a  rule 
and  even  in  later  stao:es  the  sjnnptoras  are  frequently  only 
those  of  an  indefinite  digestive  disorder.  Capricious  appetite, 
gaping  and  vomiting  (observed  by  Moens  in  the  horse)  indicate 
severe  gastric  catarrh.     There  may  be  either  constipation  or 


Fi^.  67,  Enlarj^pnient  of  the  area  of  hepatie  tlulneas  in  chronic  hepatitis  in  the  hor^e. 
Tlie  area  ent'lo'^vd  Uy  the  line  inditates  the  area  **(  dulness^  the  white  dot;*  the  ecmtal 
arehj  and  the  mimbcrs  indieate  the  po^iition  of  the  corresponding  ribs.     The  liver  in 

thia  ease  weighed  19.7  kilod. 


diarrhea.  Horses  show  sjmptoras  of  colic  after  eating  large 
quantities  of  coarse  food  (csiiccially  straw  mixed  with  dung) 
causing  dilatation  of  the  stomach  (Innninger).  In  cases  in  cat- 
tle, caused  by  plants  of  the  genus  Senecio,  there  is  severe  di- 
arrhea, tenesmus  and  often  in  consetiuiuce  prolapse  of  the  rec- 
tum. Horses  show  symptoms  of  ** sleepy  staggers.''  Persis- 
tence of  these  s}inptoms  causes  tlie  animal  to  lose  condition. 
Tlie  mucous  luenibraiics  apjiear  jmle  and  sometimes  yellow.  In 
Schweinsberg  disease  there  may  be  early  congestion  of  the  mu- 
cous membi7mes.  The  skin  is  dry  and  its  elasticity  is  <limin- 
ished.  The  coat  is  rough  and  there  is  progressive  wasting. 
Animals  lose  their  energy,  tire  easily  and  show  signs  of  broken 
wind. 

The  enlargement  of  the  liver  is  only  exceptionally  sufficient 
to  cause  it  to  encroach  upon  the  liypoehondriae  region.    In  the 
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horse,  carnivora  and  swine,  thi^  encroar^iment  may  be  bilateral 
but  in  tlie  ox  it  is  only  on  the  ri;:rlit  side  and  then  only  as  far 
as  the  anterior  part  of  the  hollow  of  the  flank.  Smiilarly  it  is 
only  very  exceptionally  that  the  enlargement  is  snfiieient  to 
allow  of  palpation  of  tlie  organ  per  reetnm.  In  those  eases  it 
can  be  felt  in  the  neighborliood  of  the  last  rib  as  a  linn  object 
lying  against  the  abdominal  wall  and  moving  in  concert  with 
the  respirations.  Far  more  frecpiently  in  cattle  the  n]>per  bor- 
der of  the  enlarged  liver  can  be  felt  l)y  pressing  inwards  with 
the  lingers  l>ehind  the  last  rib.  In  carnivora  and  emaciated 
swine  the  liver  can  be  felt  through  the  abdominal  wall  under 
both  costal  arches,  in  calves  and  soiall  ruminants  under  the 
right  costal  arch  only.  The  hepatic  area  is  very  susceptible  to 
pressure,  animals  experiencing  ihfficulty  and  exercising  great 
care  in  turning. 


i 

^^  <.^        vh!i^MiiMH 

1 

Fig^.  68.  Enlargeraent  of  the  area  of  hejmtic  dulnons  in  a  cow  dw  to  <  hronjc  Uepa- 
titis.  A.  Normal  iir<'!i«  H.  KiilnriU'rd  nifii.  The  iIoUimI  not*  ^l^lrkf^  Uiy  fHiHitiiiii  of 
the*  t'otital  iirch  umi  i\w  nuiiilierd  iiidiculi'.  tlu-  corrcwpoiKlinjj  ribs.     The  livt^r  weighed 

14.6  kilos. 


An  increase  in  the  area  of  hepatic  dulness  may  I>e  referred 
without  any  further  dtday  in  carnivora,  ruminants  and  swine, 
to  a  somewhat  pronounce<l  enlarm^eiucnt  of  the  liver.  The  same 
holds  good  for  the  liorse.  In  carnivora  (tiK^-  f^^*  und  70)  the 
enlargement  extends  downwards  and  liackwards,  usually  reach- 
ing llje  mnliilical  region.  In  ruminants  (lig.  68)  it  extends 
backwards  and  ilownwards  to  below  the  costal  arch  on  the  right 
side,  or  into  the  anterior  portion  of  the  hollow  of  the  flank.  In 
ruminants  the  normal  area  of  dulness  depends  upon  the  qual- ' 
ity  of  food  in  the  stonuichs  and  intestines.  Tn  the  borse  (fig. 
67)  in  cases  where  the  enhirgement  of  the  liver  is  eoiisiderable, 
there  is  an  area  of  dulness  iininediatelv  behind  the  edge  of  the 
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tiing  on  the  right  side  from  tlie  teiitli  to  seventeeiitli  intercostal 
spaces.  This  may  extend  downwards  to  below  the  costal  arch. 
Under  similar  circumstances  there  is  a  smaller  area  on  the  left 
side  below  the  edge  of  the  hing  from  the  eighth  to  the  tenth 
intercostal  spaees. 


Fig,  69.     Enlargement  of  the  area  of  iiepatit-  fliilness  in  a  Aoff  thie  to  chroTiie  h*'pati- 

tis.     H.  The^Tjlarj^cd  area  extendiii!?  to  tlie  niivel  in  the  forward  direction.  a»  fur  as 

the  cardiac  area  (U).     Tlie  costal  areh  i'*  indienled  b^v  th«?  dotted  lint'.     The  dog  wa» 

of  nieilium  pi2l\  but  tlin  liver  weff^hed  3  kdos. 

Marked  reduction  in  the  size  of  the  liver  is  sometimes  in- 
dicated by  a  decrease  in  the  size  of  the  area  of  liepatic  ihdness. 
In  these  cases  in  the  smaller  animals  the  liver  can  he  felt  from 
the  costal  arch  oidy,  the  firm  consistency  and  nneven  surface 
can,  however,  be  appreciated. 


Fig,  70,     EnlargemeiiL  >*i  tli*^  area  ot  hf'|tniM_'  dulii+j-^^  iii    a  dn;^  due  to  chronic  hepati* 
tis.     Thf  rijjht  ssidt*  ^hovvn  in  Ki^'.  tllK 

Fairly  frequently,  and  especially  in  dogs,  there  is  ascites 
which  may  persist  without  complications  till  death,  or  towanls 
the  end  of  the  disease  there  may  be  edematous  swelling  of  the 
abdominal  w^all  and  legs. 
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Enlargement  of  tlio  spleen  can  be  diagnosed  in  cariiivora 
and  emaciated  pigs  by  palpation  of  the  abdomen.  In  the  horse 
it  may  sometimes  be  discovered  liy  rectal  examinatioiK 

In  cattle,  jaundice  is  freqnently  seen^  and  towards  the  end 
it  is  very  severe.  In  other  animals  it  usually  sets  in  at  a  late 
stage  and  is  not  very  prononncod  even  then.  This  is  quite  in 
accordance  with  the  fact  that  the  liyperplastic  form  of  the  dis- 
ease is  the  commonest  in  cattle. 

The  specific  gravity  of  the  urine  is  higher,  it  is  darker  in 
color  and  contains  less  uric  acid  than  normal;  but  in  some 
cases  allnnnin,  sugar  and  urobilin  are  present.  (In  a  liter  of 
urine  from  a  horse,  Monquet  fonnd  7.25  gm.  of  uric  acid,  0.12 
gra.  of  albumen  and  15.4  gm.  of  sugar.  Urobilin  was  also 
present.) 

Towards  the  end  of  the  disease,  nervous  symptoms  make 
their  appearance,  the  animals  becoming  dull  and  lethargic.  In 
Schweinsberg  disease  and  condition  cau.^ed  Ijy  plants  of  the 
order  Senecio,  these  symptoms  are  sometimes  very  severe,  and 
appear  in  the  early  stages.  There  is  giddiness  and  unsteadi- 
ness of  gait,  tlie  animals  lean  forward  with  their  heads  against 
the  wall  and  attempt  to  go  forwards,  make  gaping  movements 
and  seem  doll  and  sleepy.  The  appearance  is  suggestive  of 
staggers  (Beichold,  Innninger,  Eobertson). 

In  cases  of  secondary  cirrhosis  of  the  liver  the  sj^ufttoms 
of  the  primary  disease  are  present. 

Course.  The  disease  lasts  for  several  months  (usually 
from  three  to  six  months  in  the  case  of  Schweinsberg  disease). 
The  disease  of  the  liver  and  the  sul»sequent  catarrh  of  the 
stomacli  and  intestine  cause  a  loss  of  condition,  pronounced 
wasting  and  anemia.  In  tlie  later  stages  there  are  often  drop- 
sical swellings.  Finally  in  the  last  stages  there  may  be  hemor- 
rhages  in  the  mucous  membranes,  gmns,  skin,  stomach  or  intes- 
tines. Exceptionally  rupture  of  the  liver  or  dilatation  of  the 
stomach  (in  the  horse)  may  cause  death  unexpectedly,  death 
usually  occurring  only  after  the  animal  has  reached  a  state  of 
utter  exhaustion. 

Diagnosis*  The  s)Tnptoms  are  never  easily  interpreted. 
The  insidious  development  of  the  disease,  persistent  digestive 
disturliance,  the  possible  presence  of  ascites  and  enlargement 
of  the  spleen  and  sometimes  of  jaundice  render  diagnosis  a  pos- 
sibility, but  do  not  absolutely  exclude  the  chance  of  error.  Di- 
gestive disturbances  of  this  nature  in  horses  in  districts  where 
it  exists  suggest  Schweinsberg  disease.  The  following  dis- 
eased conditions  of  the  liver  cause  a  similar  train  of  symptoms: 
carcinoma  of  the  liver  in  dogs  (large  tumorlike  growths  in  the 
liver  are  particularly  suggestive  of  this),  amyloid  liver  in 
which  the  organ  is  enlarged  and  firm,  but  its  edges  rounded 
and  smooth,  peritonitis  (the  abdomen  sensitive  to  pressure  and 
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sometimes  elevatiou  of  temperature),  ehronio  heart  disease  ^en- 
doeardial  soiimls  and  ovidenees  of  oonsrestion  in  various  ]^arts 
of  the  body).  In  cases  of  ascites  paracentesis  ahdonunis  shouKi 
be  practiced,  thus  renderinsr  thorouirh  examination  of  the  liver 
more  easy  through  the  relaxation  of  the  abdominal  wall. 

It  is  rarely  possible  to  distiuiruish  with  certainty  between 
hyperplastic  and  atrophic  cirrhosis  of  the  liver.  A]>art  from 
the  changes  of  shape  that  may  be  ascertained  by  palpation  and 
the  enlargement  of  the  area  of  he]>atic  dulness,  it  may  be  taken 
that  ascites  and  enlargement  of  the  spleen  indicate  atrophio 
cirrhosis,  while  pronounced  jaundice  suggi\^ts  by  periplastic 
cirrhosis. 

Prognosis.  The  disease  is  inevitably  fatal,  but  there  may 
be  temporary  improvements. 

Treatment.  In  the  first  place  the  probable  caus(»  should  bo 
removed.  The  diet  should  receive  careful  attention,  all  sour 
grasses  or  irritating  materials  should  be  excluded,  and  a  change 
of  food  should  be  given.  Neutral  salts  nmv  be  tried,  and  tlio 
ascites  may  be  combatted  by  the  administration  of  diun^tic^H  and 
by  repeated  tapping.  Imminger  advises  intratracJHMil  injor- 
tions  of  Lugol's  solution  in  cases  in  the  horse;  others  have  jiad 
no  good  results  from  this  treatment. 

Literature.  ..Adelmann,  Das  AiuMirvsma  vorniin.  <M|iii  rtc.  Dinm,  Ojfwwn, 
1908. — Begenjsr,  I'ber  hypertro]>h.  Gramilarzirrh.  )>.  Kiii.l.  DInn.  I«f*ip3sifr,  ]909 
(Lit.).— Hlanc,  J.  vit.,  IStK'),  274.— Ulcichro.U'r.  V.  A.,  (MiVIl,  lan.  Dnnim-UkftWH, 
Cbl.  f.  Bakt.,  1904,  XXXV  (Hev.),  .l.U.— KimMiinaiiii.  Moiih.,  |»07,  XVM,  fr7- 
Gilruth,  The  Vet.,  1002,  436.— Iminiiijjor,  W.  f.  Tk.,   IHH»,  401,  44(»  (Uti.    Jiinr, 
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Leberzirrhose    <1.     Pfenle.     Dims.     »orn,     1909.— NoranI,     A.    irAlf.,    m77.    Ml 
Putschor,  B.   t.   W.,   IRSl,  437.— KaiiHchor,  Monh.,   1005,  XV,   l.-|«o»p#frt-on.  J.  pt 
Conm.  Path.,  1906,  07.-Schli««ol,  B.  t.  W.,  1907,  49.— H<«hriji|#!r,  Anim.  fnil.,  \^\ 
92,  371.— Smith,  ibi.l.,  1S95-96,   1«0.— Ts<'haunor,  Z.   f.  Klhyif.,  IW7,  V/f,  IW, 

12.    Neoplasms  of  the  Liver.    Neoplasmato  hquUto. 
Cancer  of  the  Liver.    OirdnoBUi  hiptlk 

Occurrence.    Cancer  of  the  liver  \%  rar^  in^^^  f^ 
tic  animals  hut  anions  them  it  Ih  most  treqvi^^^ 
(lo^^ 

Anatomical  Changes.    Pnmarjr  €«Mr^{Stfi«r  ot  the 
ally  a«leno-earcinomatouH  in  typt,    Jhui»fiU(rf  mrf  ij?- 
liver  generally  follows  primary  grmf^j^is^banmr  ft^  t 
testines.  in  wliieh  eases  the  cueer^t^^^fdiB  tb*'  jui^ 
rule.    The  primary  growths  mtf  ^^  lie  k^ms^  -  - 
toneum,  mammary  gland,  vaaam^^^  ^  '^^ 
liver  may  i«i 
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er.  They  are  either  wliite  or  pale  red  in  eohir;  In  niany  cases 
they  can  lie  enneleated.  Tlie  snperlieially  phifed  growths  may 
show  a  sliglit  central  depression  (Krehsdelle),  The  cut  sur- 
face shows  a  sulphur-  or  butter-yellow  network.  The  consis- 
tency varies  from  that  of  marrow  to  that  of  fibrous  tissue. 
Lesions  in  the  livers  of  cattle  are  frequently  soft^  and  contain 
a  semi-flnid  pnlj>like  material,  and  in  color  tliey  scareidy  differ 
from  the  normal  liver  tissue  (Kitt).  The  portal  lymphatic 
glands  are  almost  always  aflfected.  In  cases  of  primary  hepatic 
cancer,  there  is  usually  only  a  single  large  tumor,  l>ut  metastatic 
lesions  are  almost  always  numerous.  Tlie  weight  of  the  organ 
is  increased  according  to  the  number  and  size  of  tiie  lesions. 
Chanvrat  records  a  horse's  liver  weighing  21.fi  kilos;  van 
Tricht,  the  liver  of  a  cow  weighing  22  kilos,  and  Wilhelmi,  one 
weighing  51  kilos. 

Cmses  of  cancer  of  tli*'  ^all  hla<1(k*r  have*  In^eB  oh^prvcd  (Gurll,  Bnickmullerj 
Kitt^  Johfip).  The  fro^u  blatl<]er  is  enlarges!  and  noiUilar,  the  wall  js  thick  atifl 
finii  ami  the  Iniwr  surface  shows  either  pedunculated  or  BOBsile  growtht*  which  at 
places  are  ulcerated. 

Sjrmptoms.  Sjiuptoms  are  first  observer!  wlieii  the  disease 
has  made  some  progress.  Tliere  is  gradual  wasting  and  ane- 
mia, the  appetite  is  diminished,  and  in  some  cases  there  is 
vomiting.  In  the  dog  there  is  striking  atrophy  of  the  muscular 
system,  the  muscles  of  mastication  being  chiefly  affected*  This 
gives  the  animal  a  peculiar  facial  expression  ('*Krebsgesicbt/' 
* '  Facies  cancereiix * '  [Trasl>ot ] ) , 

In  ruminants  and  dogs  an  enlargement  of  the  area  of  hep- 
atic dulness  can  sometimes  l)e  demonstrated,  or  in  small  ani- 
mals the  enlarged  liver  may  be  felt  below  the  costal  arch.  If 
small  nodules  can  be  discovered,  the  suspicion  is  at  once  aroused 
that  the  case  may  be  one  of  cancer  of  the  liver,  especially 
if  other  lesions  (such  as  carcinoma  of  the  mammary  gland) 
suggest  that  possibility.  It  must  always  be  borne  in  mind  that 
tuliercuious  lesions  in  the  liver  may  cause  a  similar  clinical 
condition  and  that  the  tuberculin  test  may  be  negative. 

Nodules  or  growths  nmy  aleo  be  felt  just  behintl  the  sternum  in  eases  of 
enlar^eii  partal  or  mesenteric  lynnihatic  jj^&n^^St  tuoiora  in  the  pyloric  region, 
paiHToas,  or  mesentery.  Finally  greatly  disteu-led  ijall  hladders  and  bile  ducts 
must  be  kept  in  tmmL 

In  some  cases  there  is  jaundice,  and  in  others  ascites  and 

swelling  of  the  spleen. 

Course.  Several  months  may  elapse  after  the  appearance 
of  the  first  s>Tnptoms,  but  finally  the  gradually  increasing 
cachexia  leads  to  complete  exhaustion. 

Treatment.  Spontaneous  recovery  never  occurs  and  inter- 
nal treatment  is  useless.     No  very  satisfactory  results  are  to 
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be  expected  of  surgical  interference.     (Parascandolo  removed 
a  carcinoma  from  the  liver  of  a  sheep  with  good  results. 

Literature.  Kasparek,  T.  Z.,  1907,  470.— Markus,  Beitr.  z.  path.  Anat.  der 
Leber  etc.  Diss.  Bern,  1902  (Lit.).— Parascandolo,  Clin.  Vet.,  1901,  598.— Wil- 
helmi,   Schw.   A.,   1903,  XLV,   156. 


Other  Neoplasms  in  the  Liver.  From  a  clinical  point  of  view  these 
have  only  a  subordinate  interest  as  they  generally  remain  unobserved 
during  the  life  of  the  animal  and  can  only  be  distinguished  from 
carcinomata  when  the  primary  growth  is  situated  in  some  part  of  the 
body  or  in  some  organ  that  is  more  accessible  to  investigation.  Sarco- 
ma of  the  liver  most  closely  resembles  carcinoma  of  that  organ.  Pri- 
mary sarcoma  of  the  liver  is  extremely  rare,  but  metastases  from 
growths  in  the  peritoneum,  intestine  or  mesentery  are  observed  some- 
what more  frequently.  In  these  cases  also,  there  is  a  gradually  progres- 
sive cachexia,  enlargement  and  sensitiveness  of  the  liver,  and  in  some 
instances  jaundice  and  ascites.  Cadeac  records  a  case  in  which  the 
neoplasm  involved  the  wall  of  the  portal  vein  in  an  ox  and  caused 
the  animal's  death.  In  the  liver  of  the  horse  melanomata  and  mela- 
notic sarcomata  are  not  absolutely  rare  and  these  may  be  present  in 
large  numbers. 

Adenomata  (Ad.  simplex,  fibrosum,  Cholangiosum  viride)  are  very 
rare  and  cause  symptoms  only  when  they  become  carcinomatous. 

Angiomata  are  of  fairly  common  occurrence  in  the  ox,  but  rarely 
cause  any  symptoms.  The  lesions  are  generally  numerous.  (Hem- 
angioma cavernosum  or  Telangiectasia  capillaris.)  Trasbot  records 
a  case  in  which  a  horse  which  had  shown  slight  symptoms  of  colic 
a  year  previously,  died  from  hemorrhage  following  rupture  of  an 
angioma,  and  Ball  saw  a  similar  case  in  a  cat. 

Trasbot  found  two  lipomata  in  the  liver  of  a  dog,  one  of  which 
was  as  large  as  a  child's  head,  and  Ratz  has  seen  lipomata  in  the  livers 
of  birds. 

Villus-like  outgrowths  sometimes  occur  in  the  gall-bladder,  es- 
pecially in  cattle.  These  sometimes  are  simple  papillomata  and  some- 
times have  the  structure  of  a  villous  cancer.  In  the  latter  case,  sec- 
ondary cancer  nodules  may  be  present  in  the  liver. 

Literature.  Ball,  J.  V6t.,  1904,  191.— Jager,  A.  f.  Tk.,  1907,  XXXIII,  71.— 
Markup,  Beitr.  z.  path.  Anatomic  d.  Leber.  Diss.  Bern,  1902. — ^Riihmekorf,  Uber 
multiple  disFem.  Kapillarekt.  d.  Leber  usw.,  Diss.  I^ipzig,  1907  (Lit.). — Ruppcrt, 
A.  f.  Tk.,  1909,  XXXV,  150.— Saake,  D.  Z.  f.  Tni.,  1896,  XXIl,  142.— Trasbot, 
A.  d'Alf.,  1879,  241. 

Tuberculosis  and  Actinomycosis  of  the  Liver.  Tubercu- 
losis of  the  liver  is  common  in  cattle,  pigs  and  birds,  more  rare 
in  the  dog,  and  is  exceptional  in  the  other  domestic  animals. 
It  is  usually  secondary  to  disease  of  the  peritoneum,  intestine 
or  mesenteric  glands.  Occasionally  it  is  embolic  and  it  is  also 
primary  in  young  animals  that  have  been  infected  by  way  of 
the  placenta.  The  liver  contains  at  first  only  quite  small  le- 
sions and  later  caseous  or  caseo-purulent  lesions  of  consider- 
able size.  The  material  contained  in  the  lesions  sometimes  re- 
sembles mortar.    In  some  cases  the  lesions  have  the  appearance 
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of  lynipbo-sarcomata^  and  very  often  tbert^  is  a  marked  increase 
ill  the  weight  of  the  organ.  In  the  dog^  the  lesions  soiiietiines 
have  a  t^eiitral  depression,  and  thus  to  some  extent  resemble 
caneer  growths.  In  seeking  animals,  it  is  more  or  less  likely 
that  the  disease  will  only  he  recognize*!  if,  in  addition  to  tul>er- 
enhiiis  lesions  in  other  organs,  enhtrgenn^nt  of  the  liver  and  a 
nodular  condition  of  that  organ  can  lie  discovered. 

The  lesions  of  actinomycosis  are  similar  except  that  they  consist  of 
a  iihrous  capsule  enelosiii^  a  yellowish,  soft»  gelatinnu.s  tissue  whieh  is 
becoming  purulent  at  places,  and  in  which  the  actinoinyces  can  be  found 
by  microscopic  examination. 


13.    Animal  Parasites  of  the  Liver, 
Echitiocooci. 

Occurrence.  In  cattle  and  pigs  echinoeoeei  are  of  very  fre- 
quent oceurrenee  but  rare  in  soli])eds  and  earnivora*  The  par- 
asite is  also  found  in  man  and  in  turkeys. 

The  distribution  of  echinococcosis  is  intiniately  related  to  the  number  of 
floKJ*  aii'l  the  Irutjiieiiey  with  ivhiuh  they  are  hoj^ts  of  the  tii'iiia  eehinot'occus.  In 
Ireland  and,  aeeording  to  Vidul^  in  Tunis  also  there  i^  seareelj  an  adult  ox  or 
Bhepp  that  does  not  harbor  erhiiioeocei.  The  diseaj^o  is  also  widespread  in 
Australia  and  India  (7(K,y  of  all  bovlnes).  In  Europe,  Meeklenburi^  appears  to 
be  afferted  most  mtiousIj,  Madelun^^  and  Saldiiiann  found  25  to  5iy/r  of  cattle, 
75%  of  ^heep  antl  5  to  **9r  of  pi^j^  lofeHted.  Metehnanti  fowDd  echinoeoeei  in 
25%  of  fattlep   IS'^'r    of  shee|>  ami  5%   of  pigH» 

Areording  to  the  J^tatistics  of  52  German  slaughter  honses  drawn  up  by 
Peiper  llVr  of  cattle,  lO^r  of  sheeii  and  6m'/^  of  piK»  were  affected.  In  1H96'97 
at  the  Berlin  abattoirs  the  livers  of  l,15fj  cattle,  1,1^.'U>  she+^j)  and  'i,-i9S  pigN  were 
pei^ed  out  of  a  total  nnmber  of  146,<>12  cattle,  395^769  shei^p  anfl  694,170  pigs 
(Os^tertag).  Aet'ording"  to  Liingrich  the  percentages  of  animalu  found  to  Vje  in- 
feated  at  tbe  abattoirs  at  Rostoik  were  W7f  cattle,  26,59f  sheep  an*l  57r  pigs. 
In  goats  and  hordes  the  nundier  was  I7r.  At  Stettin,  Olt  found  7,Kr  of  cattle*  25.H.% 
of  sheep  and  7.3%  of  pigs  aflfeeted.  Hchniidt  calculates  the  annual  \osn  in  cattle 
to  amount  to  $37,500.  At  Budapest  durinj^  tbe  period  L^99"1903  out  of  'n  1,031 
cattle  killed  (intdu-ling  20,000  buffaloes)  there  were  7,022  rases  or  L4% ;  3,755 
ca^es  were  fotmd  among  90,8S3  sheep  (4.1';Oy  ami  5,105  out  of  474,401  pigs  or 
L19f .  At  I'raijue  the  percentage  of  affected  cattle  amounted  to  23.29c  and  of 
Bheep  5,5'^i  (Prettner).  In  Russia  the  incidence  of  the  parasite  varies  from 
0.1  to  80%  in  cattle,  0,01  to  m%  in  »heep,  from  0,01  to  70%  in  pigs  and  from  0.005 
to  40%  m  horses. 

Ljchtenfebrs  investigations  regarding  the  distribution  of  the  parasite  in 
the  various  organs  are  very  interesting.  These  showed  that  the  lungn  were  affected 
in  cattle  in  69.3%  of  caj-eH,  the  liver  in  27%,  the  spleen  2.2%,  heart  0.75%r  and 
kidneys  in  0.75%,  In  the  sheep  the  figures  were:  lungs  52*2%,  liver  44,9%-, 
spleen  2.9%,  In  the  pig  the  figures  were:  lungs  IS. 8%,  liver  73.1%>,  spleen 
2.95%,  and  heart,  and  kidneys  in  2,25%,  In  1,3%  of  cases  there  were  parasites 
in  the  subperitoneal  tissue.  In  the  horJ^e  the  lungs  were  involved  in  5.5%,  and  the 
liver  in  94.5%  of  cases.  Tt  was  also  shown  that  in  pigs  under  two  rears  old  the 
proportion  l>etwecn  the  number  of  cases  in  which  the  lungs  were  affected  and 
those  in  which  the  liver  was  affected  Is  12,8:82,  In  adult  animals  the  proportion 
was    39,3:46.4. 

Echinococcus  disease  is  comparatively  frequent  in  man.  In  the  central  parts 
of  Europe  1  case  is  seen  in  130  jMDstmortems»  Echinococcus  multitocularis  is  prar 
tically  confinad  to  places  where  cattle  are  principally  affected  (Tyrol,  Inntal  and 
the  Memndngen  district  in  Bavaria),  whereas  E.  polyniorphus  is  neen  in  those  places 
where  sheep  are  the  principal  hosts  (Iceland,  Australia,  Mecklenburg,  Pomerania^ 
Dabnatia,  Argentine), 
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Etiology.  Echinococci  develop  from  the  embryos  of  the 
taenia  echinococcus  (Siebold)  which  inhabits  the  intestine  of 
the  dog.  These  embryos  are  liberated  from  ingested  eggs  in 
the  stomach  and  pass  out  of  the  intestine  into  the  portal  circu- 
lation. The  vehicles  of  infection  are  food  or  water  contam- 
inated with  the  feces  of  dogs  or  with  proglottides  or  tape- 
worm eggs  contained  in  these. 

Echinococci  are  cysts  of  various  sizes  containing  a  clear,  pale,  yel- 
low liquid  the  reaction  of  which  is  either  neutral  or  slightly  acid. 
The  liquid  contains  a  little  albumen,  a  considerable  proportion  of  salt, 
and  not  infrequently  succinic  acid.  The  wall  is  composed  of  two 
layers.  The  outer  or  chitinous  wall  is  the  thicker,  white  in  color  and 
under  the  microscope  appears  to  be  composed  of  a  number  of  parallel 
laminae.  The  inner  or  germinal  layer  is  yellowish  in  color,  granular, 
and  sometimes  contains  in  the  deeper  parts  muscle  fibres,  granules 
of  lime  and  small  blood-vessels.  In  the  livers  of  cattle  and  more  rare- 
ly in  the  livers  of  pigs  and  sheep,  a  second  form  of  parasite  occurs,  E, 
multilocularis  or  alveolaris,  in  which  there  are  masses  of  cysts  about 
the  size  of  peas  united  together  by  a  fibrous,  net-like  matrix  derived 
from  the  outer  layer.  In  this  way  tumor-like  growths  of  various  sizes 
are  formed.  The  central  part  is  often  caseous  or  calcified,  while  the 
peripheral  parts  are  composed  of  numbers  of  small  cysts  resting  upon 
each  other,  and  the  whole  growth  appears  to  be  traversed  in  all  direc- 
tions by  a  recognizable  fibrous  network.  According  to  Ostertag,  Miil- 
ler.  Mangold  and  Posselt,  this  cyst  represents  a  stage  of  special  tape- 
worm, the  Taenia  echinococcus  multilocularis,  (see  page  469). 

At  a  certain  stage  there  develop  on  the  inner  surface  of  the  cysts  small 
prominences,  the  socalled  brood  capsules.  Some  of  the  cysts  remain  attached  to  the 
wall  and  others  are  free  in  the  liquid.  They  contain  the  new  scoliees.  In  other  cases 
very  small  cysts  develop  between  the  layers  of  the  wall.  Some  of  thcFO  pass  inwards 
and  eventually  become  free  in  the  liquid  and  later  grow  into  large  bladders.  There 
may  be  large  numbers  of  these  daughter  cysts  within  the  mother  cyst.  These  may 
contain  granddaughter  cysts  (E.  endogenus,  altricipariens  or  hydatitosus).  More 
frequently  the  small  cysts  pass  outwards  and  separating  from  the  parent  cyst 
undergo  further  development  (E.  exogenus,  scolicipariens  simplex,  granulosus  or 
veterinorum).  Both  endogenous  and  exogenous  cysts  may  later  give  rise  to  scoliees 
or   daughter   cysts. 

Lichtenfeld  found  a  larger  number  of  fertile  cysts  in  pigs  under  two  years 
than  in  older  animals  and  also  that  the  proportion  existing  between  fertile  and 
sterile  cvsts  was  in  cattle  24:76,  in  pigs  80:20,  in  sheep  92.5:7.5  and  in  the  horse 
38.9:61.1. 

The  experimental  researches  of  Bobroff,  v.  Alexinsky,  D#v6  and  Ponomaroff 
have  fhown  that  echinococci  may  be  transported  not  only  to  organs  in  close  con- 
nection with  that  primarily  infested  but  also  to  others,  scoliees  being  set  free  by 
the  rupture  of  a  fertfle  cyst. 

The  development  of  echinococci  is  very  slow.  According  to  Leuckart  small 
foci  measuring  0.25  to  O..3o  mm.  in  diameter  and  enclosed  in  thin  fibrous  cap- 
sules are  found  one  month  after  infection.  After  two  months  they  mea.sure  about 
2.5  mm.  and  are  already  converted  into  small  cyst«.  Towards  the  end  of  the 
fifth  month  the  cysts  are  about  the  size  of  hazelnuts,  the  two  layers  of  the  wall 
are  well  differentiated  and  the  development  of  the  scoliees  and  daughter  cysts 
has  begun. 

Anatomical  Changes.  The  liver  is  enlarged  in  proportion 
to  the  size  and  number  of  the  cysts  present  in  it,  and  in  the 
ox  may  weigh  as  much  as  158  pounds  (Ringk).    In  the  pig,  ip- 
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Symptoms.  In  cattle  digestive  disturbances,  lasting  for 
weeks  or  months,  have  been  observed  in  some  cases :  capricious 
appetite,  inactivity  of  rumination,  constipation,  frequent  tym- 
panitis, etc.  Exceptionally  jaundice  and  wasting  and  the  gen- 
eral sjonptoms  of  ill-health  have  been  seen.  The  area  of  dul- 
ness  may  be  greatly  increased  and  may  extend  backwards  to 
the  last  rib  and  in  the  downward  direction  to  the  lower  third 
of  the  abdomen  (see  fig.  68,  page  536).  Palpation  of  this  re- 
gion may  cause  symptoms  of  pain.  The  enlargement  of  the 
liver  may  be  so  great  that  the  right  half  of  the  abdomen  and 
right  flank  are  rendered  prominent.  By  manipulation  of  the 
right  side  of  the  abdominal  wall,  and  by  rectal  examination, 
one  can,  in  cases  where  the  enlargement  of  the  liver  is  exces- 
sive, feel  the  thickened  and  rounded  edge  of  the  liver  and  the 
elastic  nature  of  the  prominences  can  be  appreciated  (Labarrere, 
Landler).  Respiration  is  usually  shallow  and'  accelerated. 
Weinberg  and  Vieillard  found  that  echinococcosis  can  generally 
be  diagnosed  by  the  fixation  of  complement  method. 

The  sjTuptoms  in  the  sheep  are  similar  to  those  described. 
The  disease  can  only  be  distinguished  from  the  similar  con- 
dition caused  by  flukes  if  the  unevenness  of  the  surface  of  the 
liver  can  be  felt  through  the  abdominal  wall. 

In  pigs  Lucas  also  saw  pronounced  ascites  in  cases  of  heavy  infes- 
tation. The  animals  were  quite  unable  to  get  onto  their  hind  feet 
and  dragged  them  behind  them.  In  spite  of  a  good  appetite,  there  was 
marked  wasting.  In  a  case  recorded  by  Schmidt,  there  was  evidence 
of  jaundice,  while  in  one  published  by  Friedrich  there  was  enormous 
distension  of  the  abdomen  without  any  ascites. 

Treatment  and  Prophylaxis.  No  satisfactory  method  of 
treating  echinococcosis  is  known.  Since  the  disease  is  set  up 
by  the  ingestion  of  the  eggs  of  the  Ta>nia  echinococcus,  animals 
should  be  prevented  from  eating  food  or  drinking  water  that 
are  soiled  with  the  feces  of  dogs.  As  this  is  generally  imprac- 
ticable care  must  be  taken  that  all  organs  of  animals  slaugh- 
tered that  contain  echinococci  are  destroyed  and  not,  as  so 
often  happens,  given  to  the  dogs. 

Literature.  Feueroissen,  D.  t.  W.,  1908,  110.— Friedrich,  B.  t.  W.,  1906,  17. 
— Criglio,  Clin.  Vet.,  1906,  409.— Joest,  Z.  f.  Infkr.,  1907,  II,  10.— Labarrere,  Rev. 
V6t.,  1887,  619.— Lanciler,  A.  L.,  1907,  207.— Lichtenfeld,  Cbl.  f.  Bakt.,  1904, 
XXXVI,  546,  651;  XXXVII,  64  (Lit.).— Lucas,  Z.  f.  Flhyg.,  1907,  XVII,  267.— 
Martin,  Rev.  V^t.,  1907,  66S,  734,  800  (Lit.).— Ostertag,  D.  Z.  f.  Tm.,  1891,  XVII, 
172;  Fleischbeschau,  1904,  464.— P^canl,  Bull.,  1906,  591.— Posatlt,  Miinch.  m.  W., 
1906,  5.37,  605  (Lit.).— Putzu,  n>l.  f.  Bakt.,  1910,  LIV  (Grig.),  77.— Schmidt, 
Z.  f.  Flhyg.,  1907,  XVTI,  270.— Vidal,  Rev.  V^t.,  1905,  240. 

(b)     Distomatosis.    Fluke  Disease. 

{Liver  rot.) 

The  disease  is  caused  by  the  Distomum  hepaticum  and  D. 
lanceolatuni,  and  it  occurs  more  frequently  in  sheep  than  in 
cattle.    It  is  an  acute  or  chronic  inflammation  of  the  liver  and 
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bile  duets,  more  couimonly  the  latter.     In  the  chronic  form  it 
leads  to  serious  loss  of  condition. 

Historical.  The  earliest  records  of  the  disease  are  tliose  of  Sehaper 
von  Gabueiniis  in  1547,  and  of  Gemnia  a  few  years  later.  The  term, 
'^Leberegel"  (fluke)  was  first  used  in  1676  by  Froniniiinn.  \'aluable 
elinieal  and  pathological  stndies  of  the  diseast-  wvm  made  by  Sehiitlfer 
(1764J,  Goe7.e  (1782),  Chabert  (1879),  and  Billiuber  (17^1).  The  life- 
history  of  the  parasite  was  elucidated  by  MeliHs  (1831),  v,  Nordmaun 
( 18;i2) ,  Eschericht  ( 1 841 ) ,  Steeostrup  ( 1842 ) ,  and  espeeially  by 
Leuckart  (1876),  who  determined  the  metagenesis  of  the  fluke.  Among 
veterinary  surgeons  the  names  of  Gerlach  (1854)»  Dehdond  (1854), 
Davaine  (1860),  Friedberger  (1878),  Zumlel  (1880),  Thomas  (1881), 
and  Ziirn  (1882),  are  elosely  connected  with  the  study  of  distomatosis. 
Interesting  investigations  were  made  by  Schaper  (188*J),  and  Lutz 
(1892),  regarding  natural  infection,  and  also  !>y  Sehaper  in  eoniieetion 
with  the  pathogenesis,  symptomatology  and  pathological  anatomy  of 
the  disease. 

Occurrence,  The  Distomnm  hepaticnni  is  found  in  marshy 
places  everywhere,  w^iereas  the  distribution  of  the  D.  laneeola- 
tum  appears  to  be  more  restricted,  the  parasite  bein^  far  more 
connnon  in  southern  Europe  than  in  northern.  The  geograph- 
ieal  distribution  of  tlie  1).  hepatieuni  exaetly  coincides  with  that 
of  Linina^us  minutus,  widch  i.s  practically  the  exclusive  inter- 
mediate host  of  the  parasite  (Leuckart).  After  wet  sunimers 
the  disease  is  very  widespread  and  causes  very  heavy  losses* 
The  severe  form  of  the  disease  rarely  occurs  among  adult  cat- 
tle, although  they  rnay  harbor  the  parasite  in  their  livers.  It 
is  principally  among  calves  that  serious  losses  occur.  Exten- 
sive outi)reaks  of  the  disease  sometimes  occur  among  goats 
(Romer),  Swine,  buffaloes  (Hungary  and  Knst  Indies),  cam- 
els, wild  ruminants,  hares  and  exceptionall}^  horses,  asses,  dogs, 
cats  and  rabbits  are  infested. 

In  1873  a  third  of  the  sheep,  whicli  were  valued  at  more  than  $200,000, 
died  in  Alsace-Lorraine,  In  England  the  annnal  loss  ia  computed  at  a  million 
sheep.  Great  lo^8es  were  cansed  bj  llnke  in  Huiijjary  and  especially  r|>[)t'r  Him- 
gary  in  1889.  On  two  farnia  practically  the  eotire  llocks  were  wipo^l  out.  The 
dinense  was  also  very  prevalent  during;  the  years  189vllS9T.  At'CortiinjLj  to  Popow 
in  certain  ilistriets  of  Poland  in  1801  from  50  to  i^^%  of  the  sheep  died.  The 
liver  fluke  in  not  known  in   Iceland    (Krabhe). 

In  1876  the  disease  caused  loBses  up  to  409f  of  the  cattle  in  Slavonia, 
In  1883-84  M%  of  all  the  cattle,  7%  of  the  calves  and  IVi*;/  of  the  piga 
kilW  at  the  Berlin  abattoirs  were  found  to  he  affected.  At  Bmlapest  during 
the  period  1889-1903  the  percentages  of  affected  animals  were:  4.9%  of  cattle, 
39.5%  of  sheep  and  25%  of  goats.  In  n>02-03,  474,401  pigs  were  slau^ditered 
and  of  these  1.2'/r  were  fierious^ly  infested.  At  Okayama  (Japan)  8aito  found 
the  Dlatomum  hepaticum  in  W%  of  cattle  but  the  leeiona  were  confined  to  the 
bile  ducts. 

Etiology.  Tlie  disease  is  caused  by  two  varieties  of  dis- 
tomes  beb)n;yciiig  to  tlie  Trematodes  family  of  the  Platybelmin- 
thes.  These  two  parasites  are  called  Distonium  bepatieiun 
(Faseiola  hepatica)  and  D.  lanceolatum  (F,  lanceolata,  Dicro- 
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coeliiim  laiieeolatiiiii).  Both  {jarasites  aro  loaf-shaped,  elon- 
gated and  uii[)rovitied  with  appendages.  The  body  is  liroader 
towards  the  middle  part  and  there  are  two  suckers  at  the  ante- 
rior ends. 

Distomiim  hepatkntra  measiiroa  from  18  to  31  moi.  in  leii^^h  by  4  to  13  mm. 
in  width,  atid  is  covered  with  Diinule  spines  that  point  l>arkwan3s.  At  the*  anterior 
eitreniity  there  is*  a  t'onii-al  prot-eBS  wiiieh  I'arrit^s  at  its  apex  the  oral  sucker. 
On  the  under  surface^  sbout  3  mm.  behind  this^  there  is  a  seeood  and  larger 
gueker.  The  eugs  (fijtf.  72)  are  brown  or  greenish  yellow,  ova]^  and  provitletl  at 
one  pole  with  a  small  eayi.  This  ea|>  may  be  rentlcred  visible  either  by  exerting 
pressure  on  the  egfgs  or  by  the  addition  of  potasfsinni  hydrate  soliitioa. '  The  eugs 
measure  L'lO  to  145  fi  in  length  and  70  to  90  ^  in  wi^lth. 

The  Distoiniim  lan^'eolatuni  is  only  4  to  3  mm.  in  length  and  2.5  mm.  broad. 
It  IB  slender  and  lancet  ^ba|»ed.  The  eggs  whieh  are  brownish  in  eolor  are  also  pro- 
vided with  a  polar  cap  (fig.  71)  and  measure  37  to  40  /i  ia  length. 

Life-cycle  of  the  Distomum  Hepaticum,  Awording  to  Weinland, 
Leuekurt,  and  Tliomas,  the  lire-eyele  of  \\w  parasite  is  as  follows:  The 
eggs  of  the  mature  tiiikea  are  passed  oiU  with  the  ft-ees  of  \\ut  host 
into  the  outer  world.  Provided  segineatatioa  has  taken  plaee,  an  em- 
bryo develops  under  snitiible  eonditions  of  lemperatiire  (at  h*ast  ten 
to  twelve  C.)  and  moisture  in  ^ihout  three  to  six  \veeka.  The  em- 
bryo escapes  hy  raising  the  polar  eap.  It  is  elongated  in  shape  and  its 
surface  covering  is  composed  of  polyliedral  cells  and 
thickly  covered  with  cilia.  These  larvae  (mira- 
cidiuin)  are  very  actively  motile  in  water.  By  means 
of  a  movable  8j>ine  at  their  anterior  end  tliey  bore 
their  way  into  the  body  of  certain  fresh-water  snails. 
The  snails  usually  selected  are  Liinmcus  iniuutus  or 
truncatulus,  and  more  rarely  L,  pereger  and  others. 
During  the  suininer  months  they  beeotae  converted 
into  sporocysls  within  two  weeks. 
Each  germ*ccll  gives  rise  to  five  to 
eight  red  lie,  and  each  redia  to  fifteen 
to  twenty  cereariie.  The  cerearitp 
pass  out  of  the  oral  ojiening  of  the 
redia^  and  then  leave  the  l>ody  of  the 
snail.  The  eerearia  has  a  flat  ova! 
body  measuring  280  ^  in  length, 
and  230  ^  in  breadth.  It  is  also  pro- 
vided with  a  caudal  appendage  twice 
that  length.  Two  suckers  and  a  bifid 
intestine  can  already  he  distinguished 
the  water  the  eerearia*  work  tlieir  way 

a  sticky,  mucoid  substance  which  serves  both  to  eneapsule  them  and  to 
cement  them  to  the  grass.  In  this  condition  the  cysts  measure  about  two 
to  three  una.  If  such  cysts  be  ingested  by  certain  animals  the  parasites 
make  their  may  up  the  bile-ducts  and  there  hecome  sexually  mature,  ac- 
cording to  Leuekart  in  three  weeks,  and  according  to  Thounia  in  {\ve  to 
six  weeks.  As  a  rule  a  proportion  of  the  mature  parasites  die.  The  ma- 
jority, after  laying  eggs,  pass  down  the  bile-ducts  and  not  rarely 
accumulate  in  the  gall-hlacTder.  They  then  pass  into  the  intestine, 
where  they  promptly  die  and  are  digested.  Only  a  few  are  passed  into 
the  outer  w^orld  in  a  healthy  condition  (Schaper).  The  eggs  are  passed 
into  the  intestine  with  the  bile,  and  are  eventually  expelled  from  the  host. 

According  to  Gerlach,  the  period  spent  by  the  distomes  in  the  liver 


Fig.  71, 


Fig.  71.  Egg  of  Distomum  laneeolatum. 
Fig.  72.  Egg  of  Distomum  hepatictim. 

After  8\\imming  for  a  time  in 
up  grass-stalks  and  there  secrete 
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is  from  nine  to  twelve  months.  On  the  other  hand,  Leuekart  and 
Priedberger  hold  that  the  parasites  commence  to  migrate  within  three 
to  four  weeks  after  infection  or  immediately  after  they  have  become 
sexually  mature.  Schaper  expressed  the  view  that,  like  infection,  migra- 
tion of  the  parasites  may  take  place  during  any  part  of  the  year. 

The  Limnsus  minutus  or  truncatulus  is  a  small  snail  measuring  about  V2  cm. 
ia  length  and  provided  with  a  brown,  spiral  shell.  It  occurs  especially  on  marshy 
giQiNBd,  in  ditefaes  and  also  in  slow-flowing  brooks.  In  the  autumn  it  enters  the 
iWter,  ppeferaWjr  in  a  ditch  with  a  clay  bottom,  and  passes  the  winter  there. 

,.'  •  The  life-cycle  of  the  D.  lanceolatum  is  in  all  probabilitj-  similar 
\mt  it  is  not  yet  known  definitely.  According  to  Piana,  the  pear-shaped 
larvae  penetrate  the  snail  known  as  Helix  carthusiana,  and  there  develop 
into  cercariae.  Leuekart  believes  that  the  escape  of  the  embryos  into 
the  outer  world  is  not  spontaneous,  but  occurs- in  the  intestine  of  a 
special  intermediate  host. 

Resistance  of  the  Parasite.  The  eggs  remain  capable  of  germinating  from 
one  year  to  another  but  do  not  resist  drying  or  putrefaction.  The  larvae,  accord- 
ing to  Friedberger,  are  not  killed  by  night  frosts,  and  the  eneapsuled  cercaria) 
retain  their  power  of  development  for  weeks  or  even  months  (Leuekart).  Salt 
^p.Uitions  are  very  poisonous  to  the  larvae  and  cercariae  (Ercolani  and  Perroncito). 
A  2%  solution  is  fatal  in  5  minutes  and  &  1%  solution  in  20  to  35  minutes. 

Natural  Infection.  As  a  rule  infection  results  from  the  in- 
gestion of  green  food  earrjdng  encysted  cercariae.  This  is  es- 
pecially likely  to  happen  on  moist  and  marshy  land,  and  on 
land  that  is  frequently  flooded.  Contaminated  water  must  also 
be  responsible  in  many  cases.  According  to  Lutz,  the  latter 
method  is  the  common  one  in  the  Sandwich  Islands.  The  cer- 
cariae becoming  detached  from  water-plants  in  shallow  streams 
collect  at  places  where  the  water  is  shallow,  and  are  then  taken 
up  by  the  cattle  when  drinking.  As  some  cercaria?  tend  to  be- 
come encysted  in  the  bodies  of  grass  snails,  infection  may  take 
place  through  the  ingestion  at  pasture  of  plants  bearing  them. 
Spinola  succeeded  in  infecting  healthy  sheep  by  feeding  them 
with  grass  snails. 

Housed  animals  may  be  infected,  infection  generally  tak- 
ing place  through  cercaria-infectod  groon  food,  and  sometimes 
through  food  from  marshy  land  which  has  not  been  stored 
very  long. 

The  disease  is  introduced  into  districts  previously  free, 
either  by  diseased  domestic  animals  or  l)y  wild  runiinahts  and 
hares. 

Infection  generally  takes  place  in  the  summer  or  autumn, 
conditions  then  being  favorable.  According  to  Friedberger  and 
Schaper,  the  infection  may  occur  at  any  time  of  the  year  but, 
for  reasons  easily  understood,  infection  is  loss  severe  in  win- 
ter. Infection  may  occur  during  winter  through  the  ingestion 
of  food  cut  fairly  fresh,  or  in  **open"  weather  when  the  ani- 
mals can  go  to  pasture. 

The  degree  of  infection  depends  in  the  first  place  upon 
the  extent  to  which  the  pasture,  food  and  water  are  contam- 
inated. 
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In  this  connection  the  dampness  of  the  ground  is  of  chief 
importance.  The  most  severe  infection  occurs  in  places  where 
the  climate  is  damp  or  the  rainfall  copious,  and  the  temperature 
comparatively  high.  Infection  is  also  severe  on  flood  land  and 
during  wet  seasons.  The  period  during  which  dangerous  land 
is  used  as  pasture,  must  also  be  taken  into  consideration.  The 
longer  the  land  is  used  the  greater  the  number  of  flukes  in- 
gested. A  stay  of  a  few  hours  only,  or  even  less  than  an  hour, 
has  in  some  instances  led  to  serious  outbreaks  of  the  disease. 
In  most  cases  repeated  infection  of  the  same  animals  is  ob- 
served. 

Susceptibility.  Sheep  and  wild  ruminants  are  the  most 
susceptible,  the  ox  is  a  little  less  so  and  the  goat  a  little  less 
than  the  ox.  Swine,  solipeds,  and  carnivora  on  the  other  hand 
rarely  become  diseased  in  spite  of  being  invaded  by  the  parasite. 
Young  adult  animals  are  more  susceptible  or  their  powers  of 
resistance  are  less. 

The  wide  distribution  of  the  disease  among  sheep  convinces  Bailliet  that  the 
cercaria?  are  to  be  found  principally  on  the  lower  blades  of  grass  which  the  Fhecp 
eat,  whereas  cattle  get  only  the  upper  ones.  According  to  Humble  and  Lush  sheep 
with  phort  lower  jaws  (parrot-mouthed)  escape  infection  because  they  can  only 
bite  the  tips  of  the  leaves. 

Pathogenesis.  All  the  available  evidence  shows  that  the 
parasites,  in  migrating  from  the  duodenum  into  the  bile  ducts, 
move  by  elongating  their  anterior  end  and  fixing  the  oral  and 
ventral  sucker  alternately.  They  spread  rapidly  through  the 
liver  until  they  reach  the  smallest  bile  ducts,  where  they  are 
either  arrested  or  may  pass  back  again. 

According  to  Gerlach,  May  and  Spinola,  the  parafites  gain  access  to  the  liver 
by  penetration  of  the  capsule  after  having  passed  out  of  the  intestine  through  the 
wall.     Luchs  believes  that  the  invasion  of  the  liver  is  by  way  of  the  portal  vein. 

The  flukes  that  have  penetrated  into  the  smallest  ducts, 
burst  through  these  at  numbers  of  places,  and  passing  into  the 
liver  tissue  cause  destruction  of  large  areas  of  it  and  may  con- 
sequently be  frequently  found  under  the  serous  membrane,  or 
tliey  may,  by  perforation  of  this,  pass  into  the  peritoneal  cavity. 
As  a  result  of  the  mechanical  irritation,  due  particularly  to 
the  spiny  covering  of  the  parasites,  and  to  the  destruction  of 
tlie  liver  tissue,  an  acute  inflammatory  condition  is  set  up 
in  both  the  bile  ducts  and  the  liver  tissue.  There  may 
also  be  hemorrhages.  Under  certain  conditions  abscesses  are 
produced  in  various  parts  of  the  liver.  Schaper  found  strep- 
tococci and  staphylococci  in  such  abscesses.  Flukes  may  pass 
into  the  portal  or  hepatic  veins  and  in  the  latter  case  they  may 
be  carried  to  the  right  side  of  the  heart  and  thence  to  the  lunj^s 
or  even  to  peripheral  parts  of  the  body. 

Tlie  majority  of  distomes  that  have  penetrated  into  the 
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liver  tissue  probably  die  or  they  may  make  their  way  back  into 
the  bile  ducts,  where  they  may  become  mature  with  those  that 
have  remained  there.  A  chronic  inflammation  associated  with 
the  production  of  fibrous  tissue  is  set  up  in  the  w^alls  of  the  bile 
ducts.  At  a  later  stage  this  inflammation  spreads  to  the  inter- 
lobular connective  tissue  and  results  in  cirrhosis  of  the  liver. 
The  destruction  of  liver  tissue  following  the  migrations  of 
parasites  also  plays  some  part  in  the  production  of  cirrhosis. 
The  toxic  products  of  the  metabolism  of  the  parasites  not  only 
cause  irritation  of  the  walls  of  the  bile  ducts,  but  also  act  upon 
the  liver  tissue  after  absorption  into  the  lymph  stream. 
Bacteria  must  also  be  taken  into  consideration  in  the  produc- 
tion of  cholangitis.  These  may  either  be  carried  out  of  the 
intestine  by  the  flukes  or  they  may  be  circulating  in  the  blood 
and,  reaching  the  liver,  find  conditions  suitable  for  multiplica- 
tion in  the  diseased  walls  of  the  bile  ducts. 

Jager's  investigations  have  shown  that  the  absorption  of  the  toxic  material 
produced  by  the  fluke  is  followed  by  a  cellular  infiltration  in  the  angles  between 
adjacent  lobules.  This  in  its  turn  is  followed  by  a  production  of  connective  tissue 
and  an  extension  of  the  process  along  the  interlobular  septa.  As  shown  by  Schaper 
an  active  proliferation  takes  place  in  the  bile  ducts  by  a  process  of  budding. 

The  diffuse  lesions  of  the  liver  tissue,  the  toxic  metabolism 
products  of  the  flukes  and  the  bacterial  infection  cause  disturb- 
ances of  nutrition  and  of  the  process  of  blood  formation.  The 
susceptibility  of  animals  affected  with  liver  rot  to  specific  in- 
fectious diseases  may  be  increased  (see  hemorrhagic  septice- 
mia in  Vol.  I). 

Carr6  and  Bi^jjoteau  quite  wrongly  affirm  that  the  syniptoins  of  hydremia 
in  cases  of  distoniatoFis  are  due  to  an  intoxication  })roiifjht  about  by  the  multipli- 
cation in  some  part  of  the  body  of  the  bacillus  of  peeudo-tuberculosis  of  Preisz  and 
Guinard. 

Anatomical  Changes.  If  the  invasion  is  extensive  the  liver 
shows  evidence  of  an  acute  inflammation  (Hepatitis  acuta  trau- 
matica distomatosa).  The  liver  is  enlarged,  lijTDeremic,  its 
serous  membrane  is  studded  with  small  hemorrliages,  and  may 
be  covered  with  a  thin  fibrinous  deposit.  The  capsule  shows  here 
and  there  small,  round,  sharply-defined  openings  through  which 
a  dirty  red  liquid  exudes  on  pressure,  and  sometimes  the  an- 
terior extremity  of  a  fluke  may  appear.  Those  openings  lead 
into  irregular  cavities  in  tlie  liver  tissue  wliicli  contain  blood, 
liver  debris  and  numbers  of  young  flukes  embedded  in  a  pulpy 
mass.  If  the  liver  be  cut  into,  similar  cavities  are  found  in 
other  parts.  The  large  bile  duets  are  dilated  and  contain  large 
quantities  of  mueo-sanguinous  bile  and  flukes  in  varying  num- 
bers. Exceptionally  parasites  escape  into  the  peritoneum  and 
set  up  a  severe  peritonitis,  or  there  may  be  severe  hemorrhage 
from  the  punctures  caused  by  their  escape. 

In  less  severe  cases  of  chronic  distomatosis  tlie  liver  may 
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appear  healthy  from  the  outside,  but  if  palpated,  hard  cords 
can  be  felt.  On  section  these  are  found  to  be  dilated  bile  ducts 
with  thickened  and  rigid  walls.  Pressure  causes  dirty,  yellow- 
ish-brown bile  to  exude,  containing  flukes  in  variable  numbers. 
Similarly  altered  ducts  can  sometimes  be  Qeen  through  the  cap- 
sule, especially  on  the  posterior  surface,  as  white  firm  nodu- 
lated cords. 

In  more  severe  cases  the  liver  becomes  enlarged  as  a  result 
of  the  chronic  interstitial  inflammation  which  appears  later, 
and  its  consistency  is  at  the  same  time  firmer.  The  large  bile 
ducts  appear  greatly  dilated,  their  walls  thickened  and  hard, 
and  their  inner  surface  is  usually  roughened  by  a  deposition  of 
salts  (calcium  phosphate  and  a  little  magnesium  phosphate). 
In  the  lumen  of  the  ducts  greenish-brown,  viscous  bile  and  large 
numbers  of  flukes  in  various  stages  of  development  are  found. 
In  a  single  liver  there  may  be  1,000  flukes  or  more.  At  a  later 
stage  there  is  shrinking  of  the  liver,  the  organ  becomes  tough 
and  the  bile  ducts  appear  as  dilated  tubes  with  calcified  and 
thickened  walls.  Marked  glandular  proliferation  of  the  mu- 
cous membrane  of  the  bile  ducts  is  almost  always  present 
(Schaper).  As  a  result  of  repeated  invasions  various  stages 
of  the  disease  are  often  discoverable  in  a  liver. 

In  severe  cases  there  is  usually  ascites  as  well  as  general 
wasting  and  anemia. 

If  D.  lanceolatum  be  present  in  very  large  numbers  (they  may 
number  many  thousands  [Friedberger]),  migration  of  the  parasites 
may  be  followed  by  exactly  similar  symptoms,  but  as  a  rule  the  process 
is  limited  to  the  bile-ducts  and  the  chronic  lesions  produced  are  not  so 
severe  as  those  described  above. 

According  to  v.  Ratz  the  calcified  nodules  which  sometimes  occur  in  the  livers 
of  horses  are  due  to  flukes.  In  these  nodules  Olt  found  the  remains  of  young 
echinococei  and  Mazzantini  the  embryos  of  filaria.  Morot  found  distomes  in 
tubercle-like  nodules  in  the  peritoneum,  and  Cocu  in  blood -clots  on  the  valves  of 
the  right  side  of  the  heart. 

Symptoms.  Unless  the  parasites  are  very  numerous  there 
are  no  functional  disturbances,  and  a  moderate  invasion  may 
cause  no  loss  of  condition.  This  has  been  shown  over  and  over 
again  in  slaughter  houses. 

In  acute  cases,  the  period  elapsing  between  infection  and 
the  appearance  of  symptoms  is  seventeen  to  twenty-one  days. 
In  chronic  cases  one  to  two  months  may  elapse  (Gerlach,  Ziirn, 
and  others). 

In  the  majority  of  cases,  sheep  show  no  symptoms  for  a 
month  or  two  after  infection,  and  the  first  symptoms  seen  are 
slight  fever,  dulness,  weakness  and  anorexia.  Careful  exam- 
ination will  show  that  the  hepatic  region  is  painful  on  pressure 
and  that  the  area  of  dulness  is  increased.  The  posterior  border 
may  extend  beyond  the  costal  arch  and  can  be  palpated  (Spin- 
ola).     Anemia  due  to  a  reduction  in  the  hemoglobin  content 
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and  iu  the  number  of  bluuil  curtHLsek-s  ijiay  be  ilenionstrated  at 
an  early  stage  and  even  in  slight  cases  (Schaper). 

In  chronic  eases,  nsnally  abont  the  end  of  tlie  autiniiii, 
there  is  eclcnia.  Siniidtaiieonsly  with  the  gradual  |ialing  of 
the  rnncons  mcndiranes  there  is  edematous  swelling  of  the  eon- 
juiietiva  which  forms  a  pronunent  rin^  around  the  cornea,  and 
causes  swelling  of  tlie  eyelid.  Dougiiy  swellings  make  their 
appearance  alung  the  trachea,  under  the  brisket,  and  on  the 
abdonunal  wall.  By  this  time  the  dulness  and  weakness  are 
pronounced,  the  appetite  is  suppressed,  rumination  slow,  the 
wool  dry  anil  brittle  and  easily  pulled  oat,  and  it  even  comes 
out  spontaneously  at  places  thus  making  the  Heeee  ragged. 
Large  numbers  of  fluke  eggs  can  be  foun<l  with  the  niieroscope 
in  the  feces.  By  tliis  time  there  is  evidence  of  hydrothorax 
and  ascites. 

About  tlie  thinl  month  of  infection,  generally  at  the  begin- 
ning of  winter^  the  wasting  becomes  more  and  more  pny- 
nounced  and  the  edema  and  ascites  are  more  evident.  The 
edema  of  the  tracheal  region  decreases  during  the  night  and 
reapiienrs  when  the  animals  are  at  pasture  (hiring  the  day, 
while  the  edema  of  other  parts  tends  to  decrease  a  little  during 
movement  and  to  reappear  with  rest.  In  addition  to  edema- 
tous swelling,  Mergel  observed  ahscesses  on  the  neck  and  be- 
low the  Hank  which  he  lielieved  were  due  to  flukes. 

Coincident  with  the  increasing  emaciation,  syniptonis  of 
anemia  and  cachexia  become  more  and  more  pronanent.  In 
some  cases  there  is  diarriiea,  the  feces  containing  large  nmn- 
bers  of  egf;^.  The  milk  becomes  watery  and  less  nourishing,  so 
that  the  lamlis  are  poorly  developed  and  nmy  even  die.  Some- 
times  there  is  fever.  Finally,  the  animals  die  from  complete 
exhaustion.  During  the  whole  period  of  illness  there  is  no 
jaundice  or,  at  tlie  most,  very  slight  evidence  of  it. 

More  robust  and  particularly  older  animals  recover  grad- 
ually, especially  after  a  moderate  invasion,  about  the  end  of 
the  winter  or  in  the  early  part  of  the  spring.  The  edematous 
swellings  disappear,  the  appetite  returns,  and  finally  there  is 
apparent  complete  recovery.  The  tissue  lesions  in  tlie  liver 
cannot  he  repaired  and  must  eventually  exercise  a  prejudicial 
effect  upon  tlie  nourishment  of  tlie  animal 

In  goats  the  symptoms  are  very  similar  to  those  seen  in 
sheep  and  diseased  animals  often  aljort,  or  tlieir  |>rogeiiy  are 
very  weakly. 

Cattle,  buffaloes  and  camels  present  similar  sjnuptoms,  hut 
on  account  of  their  greater  power  of  resistance  the  disease  is 
as  k  rule,  less  severe.  In  these  animals,  edematous  swellings 
along  the  course  of  the  trachea  and  in  the  dewlap  are  more 
rarely  seen,  but  there  may  he  digestive  ilisorders  such  as  an- 
orexia, diarrhea,  and  t>Tnpanites  and,  in  severe  cases,  anenua 
and  emaciation.    A  larger  proportion  of  animals  recover,  and 
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the  disease  may  remaiu  latent,  although  the  infestatioii  may  be 
severe  (Wiegel).  In  exceptional  cases,  and  especially  among 
young  animals,  death  is  due  to  utter  exhaustion.  According  to 
Vaelzen  and  Pease,  many  buffaloes  are  slaughtered  in  the  East 
Indies  on  account  of  distomatosis. 

Very  occasionally,  the  disease  runs  the  same  course  in 
solipeds  (ass)  as  in  ruminants,  wasting,  anemia,  dropsy,  and 
in  some  cases  jaundice  being  observed  (Prietsch). 

In  rabbits  there  is  rapid  wasting,  hydrothorax,  and  as- 
cites and,  in  occasional  cases,  swelling  and  jaundice  of  the  mu- 
cous membranes  (Braun). 

Course.  Acute  cases  in  which  sheep  die  in  seven  to  nine 
days  after  the  onset  of  symptoms  from  acute  hepatitis,  are 
only  rarely  encountered  (Bonvicini).  In  some  cases,  death  is 
quite  sudden,  possibly  owing  to  embolism  of  young  flukes  in  the 
vessels  of  the  brain  (Gerlach)  or  to  hemorrhage  into  the  peri- 
toneum following  perforation  of  the  capsule  of  the- liver.  With 
such  exceptions  the  disease  tends  to  become  chronic.  The 
course  of  the  disease  is  divided  by  Gerlach  and  Ziindel  into  four 
stages.  (1)  The  stage  of  traumatic  hepatitis  which  begins  soon 
after  infection,  lasts  four  to  thirteen  weeks,  and  is  character- 
ized by  slight  symptoms  of  fever,  digestive  disorders,  and  en- 
largement and  sensitiveness  of  the  liver.  (2)  The  stage  of 
chlorosis.  This  sets  in  in  the  autumn,  lasts  six  to  twelve  weeks^ 
and  is  characterized  by  symptoms  of  anemia.  (3)  The  stage 
of  wasting  as  a  rule  sets  in  about  four  months  after  infection 
during  the  winter  months.  In  this  stage  emaciation  and  drop- 
sy are  pronounced  and  deaths  are  frequent.  (4)  The  migra- 
tion of  the  flukes  occurs  in  the  spring,  about  May  or  June  (Ger- 
lach). During  this  stage,  symptoms  disappear  and  there  may 
be  temporary  or  permanent  improvement.  The  investigations 
of  Friedberger  and  Schaper  have  shown  that  this  division  into 
stages  is  applicable  to  a  certain  extent  in  cases  where  there  are 
extensive  outbreaks  because  there  are  a  number  of  animals  se- 
verely and  simultaneously  affected.  Such  outbreaks  generally 
occur  in  the  summer  and  autumn. 

In  most  cases  the  stages  cannot  be  marked  off  from  each 
other  and  the  series  of  symptoms  described  above  cannot  be 
followed  out.  The  eggs  of  the  parasites  may  be  passed  out  and 
the  parasites  themselves  migrate  at  any  time.  There  is  great 
variation  in  the  duration  of  the  disease.  In  some  cases  where 
the  infestation  is  severe,  it  may  last  only  three  months,  and  in 
another  case  it  may  extend  to  a  year  or  more. 

Diagnosis.  Obvious  symptoms  are  seen  in  advanced  cases 
only,  and  more  or  less  closely  resemble  those  due  to  other 
causes  (tapeworms,  gastric  strongyles,  etc.).  The  edematous 
infiltration  cannot  be  considered  as  characteristic  of  liver  rot. 
As  a  rule,  no  difficulty  is  experienced  in  practice,  in  arriving 
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at  a  diagnosis  when  there  is  a  dead  auiiiial  available  for  ex- 
nminatioii.  During  life  a  certain  diagnosis  can  be  based  upon 
the  discovery  of  the  eggs  of  flukes  in  the  feces.  It  must  be  re- 
membered that  in  the  early  stages  of  the  disease  there  may  be 
no  eggs  in  the  feces  and  in  such  cases,  enlargement  and  sensi- 
tiveness of  the  liver  should  aronse  suspicion  as  to  the  existence 
of  liver  rot.  This  suspicion  may  be  supported  by  a  history  in- 
dicating the  likelihood  of  infection. 

MicroHcopie  fxamiiiatitKn  of  the  feces  can  \m  earriGil  out  Ifv  ililtitinif  ami 
se<limeiitinu  the  feceH,  or  lietter  still  by  reii«atP"l  washiii^^  am!  tiltering  through  a 
gaii^e  filter  until  the  yellow  color  disapi>ear3  (Liitz).  The  nunibcr  of  eggs  in  the 
feces  is  very  variable^  depcniling  probably  upon  the  quantity  of  bile  fjassing  ont 
of  the  liver,  At-cording  to  Perroneito  ooe  finds  an  average  of  lU  eggs  in  each 
preparation  if  80U  Hoke.s  are  prcKent,  and  Brunaferro  pnts  the  figure  at  1  to  13 
if  100  flukes  are  present.  In  severe  cases,  however*  there  may  be  na  many  as  30, 
The  feces  of  six  yonng  bovine  animals  badly  affef^tcd  with  distomatosia  were  sya- 
tematically  examined  l>y  Hutyra  &  Marek,  adopting  Lntz's  methoil,  and  only 
isolated  eggs  t^ould  be  ilisicovered. 

The  eggs  of  the  D.  lanceolatum  are  found  far  more  rarely,  so  that  examina- 
tionB  tiiay  be  negative  although  there  ttiay  he  large  numbers  of  the  parasites  in  the 
liver. 

Prognosis,  If  the  sj^iptoms  are  prononnced,  prognosis  is 
unfavorable.  The  sx^nptonis  may  abate  from  time  to  time,  but 
there  is  scarcely  ever  a  complete  recovery.  Young  and  weakly 
animals  are  generally  alTected  more  seriously  than  older  and 
more  robust  ones,  and  cattle  survive  infection  better  than 
sheep. 

Treatment.  No  drn^  has  as  yet  been  discovered  that  is  of 
any  use.  All  that  can  he  done  is  to  nourish  the  animals  as  well 
as  possible  {good  hay,  corn,  bran,  oil  cake,  etc).  As  a  rule, 
well-nourished  animals  offer  more  resistance  than  poor,  debili- 
tated ones.  If  tlie  animals  are  anemic  or  show  symptoms  of 
edema,  they  should  be  slaughtered  as  soon  as  possible. 

The  following  dngs  have  been  tried:  benzine  in  doses  of  5  to  6  qm.  or  for 
eattle  BO  to  120  gm.  for  4  to  6  days  (Bunck );  naphthalin  twice  daily  for  a  week 
in  doses  of  0.7  to  0,1  gm,  (ifojkovHzki) ;  turpentine  (Fcrroncito) ;  tincture  of 
iodine   (de  Romanet),  ereouote,  picrate  of  potash^  carlion  bisnlphide   (Floris). 

Prophylaxis.  The  simplest  and  best  known  prophylactic 
measure  among  farmers  is  the  avoidance  of  moist,  low-lying 
land,  especially  for  young  animals.  If  this  be  impracticable 
suitable  land  not  being  available,  or  on  account  of  wet  weather, 
sheep  should  be  given  seven  to  eight  grammes  of  salt 
(daily)  mixed  witli  hay  before  they  are  turned  out,  and  if  pos- 
sible, their  drinking  water  should  contain  salt  in  the  proportion 
of  one-half  per  cent.  Trasbot  states  that  pine  shoots  mixed 
with  bran  are  nseful,  and  Cadeac  advises  leaves.  Further  it 
appears  to  be  advisable  to  give  the  animals  plenty  of  room  so 
that  they  may  not  be  forced  to  eat  the  lower  parts  of  the  grass 
(see  page  549),  It  has  been  advised  to  sprinkle  the  fields  with 
salt  and  lime(f). 
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In  order  to  reduce  the  risk  of  infection  it  is  advisable  to 
improve  the  pastures  by  drainage.  Care  should  be  taken  that 
the  livers  from  diseased  sheep  and  cattle  be  destroyed,  or, 
if  given  to  dogs  they  should  be  cooked  since  living  eggs  may 
be  scattered  over  the  land  with  the  feces  of  such  animals.  Scha- 
per  advises  that  affected  animals  should  be  housed  or,  at  least 
brought  into  enclosures  on  hard  dry  ground  in  order  to  lessen 
the  possibility  of  fresh  infection  of  the  pastures.  The  manure 
of  the  animals  can  then  be  best  used  for  arable  land.  Finally, 
water  snails  should  be  collected  and  destroyed. 

Literature.  Albanese,  Rev.  G611.,  1908,  XI,  147  (Rev.).— Braun,  Kanin 
chenkrkh.,  1907,  67.— Cadeac,  Rev.  V4t.,  1885,  10.— Carr6  &  Bigoteau,  Rev.  G611., 
1908,  XI,  433.— Friedberger,  D.  Z.  f.  Tm.,  1878,  IV,  145.— Oerlach,  Ger.  Tierheilk., 
1872,  487.— Jager,  A.  f.  Tk.,  1906,  XXXII,  410.— Leuckart,  Parasiten  d.  Menschen, 
1879,  3-5  Lief.,  1-5,  34.— Lutz,  Cbl.  f.  Bakt.,  1893,  XIII,  320.— Pfeiler,  Z.  f.  Fleisch- 
hyg.,  1907,  XVII,  174.— Prietsch,  S.  B.,  1906,  64.— Schaper,  D.  Z.  f.  Tm.,  1890, 
XVI,  1  (Lit.).— Thomas,  The  Vet.,  1883,  180,  469.— v.  Velzen,  Vet.  Jhb.,  1890,  91. 
— Wedernikow,  A.  f.  Vet-Wiss.,  1893,  143.— WolflFhiigel,  Z.  f.  Infkr.,  1907,  II,  546. 
— Ziindel,  La  distomatose,  1880. — Zurn,  Tier.  Parasiten,  1882,  207. 


Other  Distomes.  In  addition  to  the  two  types  described,  the  fol- 
lowing distomes  occasionally  occur  in  the  domestic  animals.  Dis- 
toraum  trnncatum  Rud.  (D.  conus,  Amphistomum  conicum),  which  ac- 
cording to  Braun  is  identical  with  the  D.  campanulatum  of  Ercolani, 
and  D.  felineum  Riv.  Both  of  these  occur  now  and  then  in  the  livers 
of  cats  and  dogs  (Creplin,  v.  Ratz,  de  Jong,  Zwaardemaker,  Rivolta, 
Ercolani)  and  if  present  in  large  numbers  cause  dilatation  of  the  bile- 
ducts  and  chronic  hepatitis.  Distomum  conjunctum  was  found  by 
Lewis  enclosed  in  cysts  or  purulent  centers  in  the  livers  of  dogs  in 
India.  According  to  Braun,  the  D.  albidum  occurs  only  in  cats.  D. 
magnum  is  found  in  cattle  in  Texas  (Stiles  &  Hassal).  Monostomum 
hepaticum  has-been  found  in  pigs. 

Literature.  Braun,  Cbl.  f.  Bakt.,  1893,  XIV,  465.— v.  Ratz,  Z.  f.  Flhyg., 
1900,  X,  141.— Stiles  &  Hassall,  The  Insp.  of  Meats,  1898.— Zwaardemaker,  V.  A., 
1890,  CXX,  197. 


(c)  Cysticercosis  of  the  Liver. 

{Hepatitis  cysticercosa.) 

Cysticercosis  of  the  liver  is  an  acute  or  chronic  hepatitis 
caused  by  the  Cysticercus  tenuicollis  or  C.  pisiformis  with  sec- 
ondary peritonitis. 

Occurrence.  Cysticercosis  of  the  liver  is  seen  principally 
in  lambs,  young  pigs  and  rabbits  or  hares.  It  is  also  seen  in' 
calves  (Falk)  and  in  the  cow  (Piitz).  In  the  first  mentioned 
species  it  usually  occurs  as  a  local  disease  and  causes  heavy 
losses.  Almost  without  exception  animals  between  the  ages  of 
a  few  weeks  to  several  months  are  affected. 
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Enzootics  of  cysticercosis  of  the  liver  have  been  observed  by  Kiihnau,  Brusa- 
ferro,  Av^raddre  and  Moiissu.  Similar  outbreaks  have  been  described  in  young" 
pigs  by  Diirbeck  and  Seilcr.  The  latter  authors  have  made  a  special  study  of  the 
pathological  anatomy  of  the  disease. 

Etiology.  In  cattle  and  pigs  the  disease  is  caused  by  the 
Cysticercus  tenuicollis,  which  is  the  cystic  stage  of  the  Taenia 
marginata  which  inhabits  the  intestine  of  the  dog  (see  page 
468).  In  rabbits  and  hares  the  cause  is  the  Cysticercus  pisi- 
formis,  the  cystic  stage  of  the  Taenia  serrata  also  an  inhabitant 
of  the  intestine  of  the  dog  (see  page  468). 

Infection  occurs  naturally  through  the  ingestion  of  feces 
of  dogs  harboring  these  parasites.  The  proglottides  or  the  con- 
tained eggs  are  rarely  dropped  directly  into  feeding-  or  drink- 
ing-troughs.  As  a  rule,  the  feces  are  dropped  about  on  the 
ground  or  in  the  neighborhood  of  drinking  places  and  thus  con- 
taminate the  food  or  water.  Pigs  may  ingest  them  while  root- 
ing. 

Susceptibility.  It  cannot  be  determined  whether  there  is 
any  difference  of  susceptibility  among  animals  that  harbor  the 
Cysticercus  tenuicollis.  The  varying  incidence  of  the  disease 
in  the  different  species  may  be  due  to  differences  of  surround- 
ings. Age  has  some  influence  upon  the  susceptibility,  since 
young  animals  are  attacked  more  frequently  and  more  severely. 
The  fact  that  animals  are  affected  at  the  age  of  a  few  weeks, 
•shows  that  within  that  time  the  opportunity  offers  of  ingesting 
the  eggs  of  tapeworms.  Young  pigs  may  also  ingest  the  eggs 
while  rooting. 

Pathogenesis.  The  embryos  of  the  Taenia  marginata  and 
T.  serrata  are  liberated  from  the  eggs  by  the  acid  stomach 
contents,  and  reaching  the  intestine  bore  through  the  wall  and 
enter  the  portal  veins  by  which  they  are  carried  to  tlie  branches 
of  the  portal  vein  in  the  liver.  They  have  been  found  there 
four  hours  after  the  ingestion  of  the  eggs  (Hoffmann).  Some 
embryos  may  pass  through  the  capillaries  into  the  hepatic 
veins,  and  thus  be  carried  to  the  lungs  or  other  organs.  After 
their  arrest  in  the  blood  vessels  they  bore  their  way  out,  and 
penetrating  the  liver  tissue,  make  their  way  to  the  surface  leav- 
ing tracks  behind  them.  Finally,  some  of  them  perforate  the  cap- 
sule of  the  liver  and  reaching  the  peritoneal  cavity  develop 
further  in  the  omentum,  mesentery,  or  peritoneum.  Those  that 
remain  under  the  capsule  of  the  liver  also  undergo  processes 
of  develoi)ment.  The  same  thing  happens  to  the  embryo  ar- 
rested in  the  vessels  of  the  lungs. 

A  severe  invasion  causes  a  condition  similar  to  that  pro- 
duced by  a  heavy  infestation  with  flukes  (see  page  549).  There 
is  an  acute  hepatitis  often  associated  with  hemorrhage  and  a 
localized  or  wide-spread  peritonitis.  The  rupture  of  large  ves- 
sels may  cause  fatal  hemorrhage.  If  the  animals  survive,  the 
acute  hepatitis  is    followed    by    an    interstitial    inflammation. 


Anatomical  Changes.     Symptoms.  557 

causing  cirrhosis.    In  some  cases  the  embryos  in  the  lungs  set 
up  broncho-pneumonia  and  even  pleurisy.  i' 

Anatomical  Changes.  In  the  acute  stage  the  liver  is  more 
or  less  enlarged,  although  there  may  be  no  enlargement  in  some 
cases.  Its  serous  membrane  is  dull  and  may  be  covered  with  a 
hoar-like  fibrinous  layer.  In  many  cases  the  surface  of  tlie 
organ  appears  nodular  and  the  apex  of  each  nodule  shows  a 
minute  opening.  The  liver  itself  has  a  speckled,  mosaic-like 
appearance  (mosaic  liver  or  trout  liver)  on  account  of  the  va- 
riation of  color  of  the  lobules.  Some  of  these  are  black  or 
blackish-red  and  others  are  pale  red  or  grayish-brown.  The 
darkly  colored  lobules  are  enlarged.  The  consistency  of  the 
organ  is  soft,  and  the  tissue  is  easily  broken  down.  Close  ex- 
amination sometimes  shows  within  the  dark-colored  lobules 
yellow  points  or  transparent  acephalic  cysts  measuring  three 
to  four  mm.  in  length,  by  one  to  two  mm.  broad.  In  the  later 
stages  there  can  be  seen  burrows  in  the  liver  tissue  which  at 
first  were  filled  with  blood  and  afterwards  become  yellowish- 
gray  in  color  as  a  result  of  degeneration  of  the  injured  tissue, 
and  the  outpouring  of  an  exudate.  These  burrows  are  some- 
times sinous  and  sometimes  wider  at  one  end. 

Microscopic  examination  reveals  the  presence  of  cysticerci  in  the  little  pools 
of  bloo<l  and  cellular  infiltration  in  the  neighborhoo<l  and  in  the  interlobular  con- 
nective tissue,  especially  at  the  angles  of  the  lobules.  Finally  there  is  compression 
and  partial  degeneration  of  the  liver  tissue. 

Not  rarely  there  is  acute  peritonitis  or  there  may  be  liquid 
blood  in  the  peritoneum.  In  this  blood  may  be  seen  numbers 
of  very  minute  pale-colored  bodies  (young  cysticerci). 

In  chronic  cases  there  is  more  or  less  chronic  interstitial 
hepatitis  and  shrinkage  of  the  new  connective  tissue. 

Symptoms.  The  symptoms  of  acute  cysticercosis  of  the 
liver  set  in  a  few  days  after  infection.  This  has  been  i^roved 
by  the  feeding  experiments  of  Kiichenmeister,  Leisering, 
Leuckart,  Baillet  and  Railliet.  A  kid  infected  experimentally 
l)y  Railliot  became  seriously  ill  nine  days  later.  The  severity 
of  the  infection  influences  the  duration  of  the  period  of  incu- 
bation, symptoms  setting  in  later  when  the  infection  is  not 
very  severe. 

In  young  pigs  the  course  of  the  disease  is  sometimes  very 
acute,  animals  dropping  dead  without  apparent  cause.  In  other 
cases  the  symptoms  are  depression,  staggering  gait,  and  marked 
duliiess.     Death  may  be  sudden. 

As  a  rule  the  evolution  of  the  disease  is  more  gradual. 
Dulness,  icreat  weakness,  inappetence,  and  thirst  may  be  ob- 
served, and  in  the  later  stages  acute  peritonitis  with  fever,  dis- 
tension of  the  al)donien  and  sensitiveness  of  the  abdominal  wall. 
In  such  cases  there  is  rapid  emaciation.    Death  may  occur  with- 
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in  a  few  days  or  the  animals  may  live  for  some  weeks  until 
there  is  marked  anemia  and  debility. 

Chrome  Cysticercosis.  This  is  the  form  of  the  disease 
usually  seen  in  the  rabbit,  but  it  occurs  also  in  other  species  of 
animals.  The  symptoms  are  chronic  digestive  disorders  which 
cause  some  loss  of  condition. 

Diagnosis.  The  specific  nature  of  the  disease  is  best  shown 
by  the  deuionstration  of  young  cy^ticerci  in  liquid  withdrawn 
from  the  peritoneum.  As  a  rule  a  diagnosis  is  only  possible  post 
mortem,  although  a  strong  suspicion  as  to  the  nature  of  the 
disease  nuiy  he  raised  if  there  are  a  inimber  of  young  animals 
showing  the  symptoms  described,  and  especially  if  the  sur- 
rounding circumstances  are  favorable  to  infection.  In  very 
recent  cases  or  when  there  are  no  burrows  in  the  liver^  tissue 
diagnosis  may  be  attended  with  difficulty  even  at  the  autopsy, 
especially  if  no  microscopic  examinations  are  made.  In  such 
cases  other  forms  of  acute  hepatitis  and  other  infectious  dis- 
eases {swine  erysipelas,  hemorrhagic  septicemia)  have  to  be 
excluded.  Acute  distomatosis  is  more  easy  to  diagnose  be- 
cause of  the  presence  of  young  distomes  which  measure  at 
least  one  to  three  mm,,  either  in  the  burrows  in  the  liver  tissue 
or  in  the  peritoneum. 

Prognosis.  Prognosis  depends  entirely  upon  the  severity  of 
the  infestation,  but  in  acute  cases  it  is  unfavorable.  Averadere 
records  a  mortality  of  38  per  cent  in  an  outljreak  among  lanabs. 
Chronic  cases  are  fatal  far  more  rarely,  especially  in  adult 
animals,  and  as  a  rule  there  are  no  sjTnptoras  in  these  cases. 

Treatment  and  Prophylaxis.  Treatment  must  depend  upon 
the  nature  of  the  case.  As  a  prophylactic  measure  all  dogs  in 
the  neighborhood  of  the  animals  and  especially  sheep  dogs, 
should  undergo  a  course  of  treatment  for  tapeworms  two  or 
three  times  a  year  or,  if  possible,  should  be  kept  quite  away 
from  the  animals. 

I-iterature.  Av^^radf^re,  Rev.  YH.,  1808.  .^3:*.— Briisafprro,  Clin.  Vet,,  1893, 
214.— Diirbeck,  Monli.,  ]h*m»,  X,  32  (Lit,).— Engel,  W.  f.  Tk.,  1878,  165.— Falk, 
Z.  f.  Flbvg.,  1H1>8.  VITf.  RH.— Hoefnagel  &  Reesi^r,  I),  t,  W,,  1905,  444  (Rev.).— 
Hofmanii;  B.  t.  W.,  Umi,  537.— Klcinpau!,  B.  t.  W.,  1907,  131.— Mmissu,  Rec, 
UNC,  657,— Neumann,  Mai.  para.Hitaires,  189l%  484.— Piitz,  Z.  f.  pr.  Vet,-Wis«.,  1876, 
169.— RaiJliet,  ZooL  nied.,  1895,  229.— Seller,  A.  f.  Tk.,  1903,  XXX,  339  (Lit.); 
D.  t  W.,  19117,  436. 

Other  Animal  Parasites  Found  in  the  Liver.  The  following  para- 
sites are  sometimes  clinically  important  as  occurring  in  the  liver: 

1.  The  larvffi  of  sderostomes.  These  reaeh  the  liver  by  way  of 
the  portal  blood  and  make  burrows  in  the  liver  tissue  in  a  similar  man- 
ner to  eystieerci  (Colucei,  Megnin,  Sehlegel).  Sehlegel  repeatedly  saw 
cases  of  chronic  hepatitis  which  clinically  reaembled  Schweinsberg 
disease,  (see  page  530),  in  which  the  liver  was  enlarged  two  to  three 
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times,  and  showed  small  nodules  varying  in  size  up  to  a  pin's  head, 
especially  close  under  the  capsule.  In  these  cases  there  were  also 
narrow  tortuous  burro\\Ta  in  the  liver  tissue  of  a  red  or  reddish  yellow 
color.  The  contents  of  the  nodules  and  burrows  were  either  caseous  or 
calcified,  but  the  larvse  of  sclerostomes  could  be  demonstrated. 

2.  Eustrongylus  gigas.  This  parasite  was  found  by  Lissizin  in 
the  liver  of  a  dog  which  had  had  convulsions  for  three  days. 

3.  Linguatula  denticulata  (Pentastomum  denticulatum)  was 
found  in  large  numbers  in  the  liver  of  a  goat  that  had  shown  symp- 
toms of  debility  for  a  long  time.  The  same  parasite  was  found  in  the 
liver  of  an  otherwise  apparently  healthy  ox.  The  capsule  of  the  liver 
showed  large  numbers  of  openings  measuring  about  3  mm.,  and  leading 
into  cavities  each  of  which  contained  a  larval  linguatula.  Similar  cav- 
ities were  visible  in  the  deeper  layers  of  the  liver. 

4.  Occasionally  ascarides  (Ascaris  megalocephala,  A.  suilla)  wan- 
der out  of  the  intestine  into  the  large  bile-ducts  in  the  horse  and  pig 
and  may  cause  symptoms  of  colic  or  epileptiform  seizures  (Roll,  Ort- 
mann).  In  cats  the  embryos  of  the  Ollulanus  tricuspis  which  normal- 
ly inhabits  the  stomach  are  sometimes  found  in  the  liver. 

Literature.  Gerlach,  Hann.  Jhb.,  1869.— Lungwitz,  Z.  f.  Flhyg.,  1893,  III, 
218.— V.  B&tz,  Vet.,  1890,  269;  1892,  305  (Lit.).— Schlegel,  B.  t.  W.,  1907,  53. 


(d)     Coccidiosis  of  the  Liver.    Coccidiosis  hepatis. 

Coccidiosis  of  the  liver  is  an  enzootic  disease  among  rab- 
bits, affecting  the  liver  and  the  bile  ducts  and  is  caused  by  the 
Coccidium  oviforme. 

Etiology.  The  Coccidium  oviforme  Leuckart  (Eimeria 
cuniculi)  has  a  double  outer  membrane  with  one  pole  slightly 
flattened  and  measuring  30  to  50  n  in  length,  and  14  to  28  m  in 
breadth.     (For  the  development  of  coccidia,  see  page  497.) 

Natural  Infection.  The  natural  method  of  infection  is  by 
the  ingestion  of  food  or  water  contaminated  with  the  feces  of 
rabbits  that  are  affected  with  the  disease  or  that  have  coc- 
cidia in  their  livers.  Young  animals  are  especially  susceptible, 
and  in  them  the  disease  is  apt  to  be  severe.  Adult  animals, 
on  the  other  hand,  are  affected  less  seriously,  and  as  a  rule, 
show  no  symptoms.  Such  animals  are  capable  of  infecting 
young  animals  by  means  of  their  feces. 

Pathogenesis.  It  is  not  yet  known  in  what  form  and  in 
what  manner  the  parasites  reach  the  liver.  They  multiply  in 
the  bile  ducts  and  produce  enormous  proliferation  of  the  epi- 
thelium. 

Anatomical  Changes.  The  lesions  vary  in  size  up  to  a  pea 
or  even  a  hazelnut,  and  take  the  form  of  whitish-yellow  nodules 
that  are  somewhat  prominent  and  contain  a  creamy  or  cas- 
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eous  material.    There  is  a  connective  tissue  capsule.    Coccidia 
are  found  in  enormous  numbers  in  the  content  of  the  nodules. 

Sjonptoms.  The  symptoms  are  disturbance  of  nutrition, 
emaciation,  weakness  and,  later,  staggering  gait,  inappetence 
and  eventually  jaundice  of  the  mucous  membranes.  In  the  last 
stages  one  observes  diarrhea  which  is  very  persistent,  a  dis- 
charge from  the  nose,  and  finally  convulsions.  Young  animals 
usually  die  in  about  two  to  three  months,  and  whole  warrens 
are  often  wiped  out. 

Dia.gnosis.  It  is  quite  easy  to  arrive  at  a  diagnosis  during 
life  by  the  demonstration  of  coccidia  in  the  feces  by  means  of 
thie  microscope.  The  feces  contain  fewer  coccidia  than  in  cases 
of  intestinal  coccidiosis.  The  two  conditions  are  often  ob- 
served in  the  same  animal. 

Treatment  and  Prophylaxis.  Treatment  is  of  no  avail  and 
efforts  must  be  directed  principally  towards  prevention.  In 
this  connection  attention  must  be  paid  to  the  separation  of  the 
young  animals  from  the  adults  as  soon  as  possible,  all  visibly 
diseased  animals  must  be  destroyed,  hutches  must  be  disin- 
fected, kejpt  dry  arid  well  ventilated. 

Coccidia  have  been  found  by  Johne  in  cavities  as  large  as  apples  in  the  liver 
of  a  pig.  Perroncito  and  Rivolta  record  their  occurrence  in  the  livers  of  dogs, 
and  they  were  found  by  Chierici  in  a  cat's  liver  that  was  somewhat  enlarged  and 
showed  signs  of  chronic  cholangitis. 

Literature.  Johne,  S.  B.,  1881,  60. — Neumann,  Mai.  parasitaires,  1892,  488 
(Lit.).— Railliet,  Zool.  mod.,  1895,  134.— Zurn,  Vortr.  f.  Trzte.,  1878,  I,  H,  2  (Lit.). 

Protozoal  Hepatitis  of  the  Pigeon  (Caseous  hepatitis  of  the  pigeon).  Young 
pigeons  sometimes  die  suddenly  as  a  result  of  multiple  caseous  lesions  in  the  liver 
without  having  shown  any  symptoms.  In  such  cases  the  liver  is  enlarged  and 
contains  large  numbers  of  grayish-yellow  dry  caseous  foci.  The  foci  vary  in 
size  from  a  millet  seed  to  a  hazelnut  and  are  irregularly  rounded  in  shape.  Sero- 
fibrinous peritonitis  is  also  present.  The  disease  was  first  described  by  Rivolta  in 
1878  and  later  by  Jowett  (1907).  Both  authors  found  protozoa  in  the  liver  lesions 
provided  with  one  or  two  flagella.  This  parasite  was  named  the  Cercomonas  hepatis 
by  Rivolta.  In  1910  two  cases  were  studied  carefully  by  v.  Ratz  who  found  that 
the  parasites  were  provided  with  three  flagella  and  came  to  the  conclusion  that  the 
parasite  was  the  Trichomonas  columba?  which  usually  inhabits  the  intestine  or 
respiratory  organs  of  the  pigeon.  Under  some  circumstances  which  are  not  known 
they  make  their  way  out  of  the  intestine  and  penetrate  the  liver,  there  setting  up 
nodular  necrotic  lesions. 

He  believes  that  the  parasite  found  by  Rivolta  and  Jowett  was  the  Tricho- 
monas (v.  Ratz,  Kozl.,  1910,  VI 11,  184). 


Section  VII. 

DISEASES   OF   THE   PANCREAS. 

References  to  diseases  of  the  pancreas  in  the  domestic 
animals  are  very  scanty  in  literature.  This  is  in  part  due  to 
the  fact  that  clinical  investigation  of  the  gland  is  impossible 
in  the  case  of  herbivora  and  possible  to  a  slight  extent  only  in 
the  carnivora.  The  special  methods  of  investigation  that  have 
been  employed  to  obtain  exact  information  regarding  the  di- 
gestive phenomena  have  not  been  undertaken  from  a  veter- 
inary point  of  view.  It  is  chiefly  in  the  horse,  dog  and  cat  that 
diseases  of  the  pancreas  have  been  observed. 

Sjonptoms.  The  fact  that  there  may  be  no  digestive  symp- 
toms in  a  case  where  there  is  a  disturbance  of  function  of  the 
pancreas  is  due  to  the  circumstance  that  to  a  certain  extent 
the  pancreatic  juice  can  be  replaced  by  the  other  digestive 
juices  and  by  the  intestinal  bacteria.  Disease  of  the  pancreas 
may  show  itself  in  two  ways.  In  the  first  place,  the  hydroly- 
sis and  absorption  of  fat  is  incomplete  and  in  consequence  the 
feces  contain  a  comparatively  large  proportion  of  fat  (stear- 
rhea).  In  carnivora  the  feces  are  gray  in  color  and  have  a 
characteristic  greasy  appearance.  According  to  Miiller,  the 
proportion  of  free  fatty  acids  and  soap  present  is  considerably 
reduced  on  account  of  the  imperfect  decomposition  of  the  fat. 
In  the  second  place,  sugar  metabolism  is  deranged,  with  the 
resulting  production  of  diabetes  mellitus  both  in  experimental 
animals  and  in  natural  cases  of  disease  of  the  pancreas  (see 
Vol.  I). 

In  certain  diseases  the  pancreas  can  be  palpated  through 
the  relaxed  abdominal  wall  and  in  such  cases  valuable  informa- 
tion may  be  gained,  especially  in  carnivora.  Nevertheless  it 
is  extremely  difficult  to  differentiate  between  pancreatic  lesions 
and  tumors  of  the  pylorus  or  enlarged  portal  lymphatic  glands. 
This  difficulty  is  also  present  in  cases  where  the  enlargement 
of  the  gland  has  caused  jaundice  or  ascites  by  pressure  on  the 
bile  duets  or  portal  vein. 

Megnin  &  Nocard  described  a  catarrh  of  the  pancreatic 
duct.  Tlie  duct  was  completely  occluded  by  a  catarrhal  secre- 
tion witli  the  result  that  there  was  a  production  of  connective 
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tissue,  subsequent  shrinkage  of  which  led  to  atrophy  of  the 
gland  parenchyma.  Catarrh  of  the  bile  ducts  and  chrouic  in- 
terstitial hepatitis  were  present  at  the  same  time.  During  life 
the  synii>toins  shown  by  the  horse  were:  jaundice,  partial  loss 
of  appetite,  languor,  unsteady  gait  and  emaeiation.  The  feces 
were  dry  and  pale  in  color.  In  two  months  the  animal  was  in 
a  state  of  complete  collapse. 

Chronic  Inflammation  of  the  Pancreas.    This  was  observed 

by  Siedamgrotzky  in  a  horse,  the  animal  showing  loss  of 
hair,  edema,  leucocythemia  and  debility.  The  stroma  of  the 
pancreas  was  greatly  increased  in  amount,  and  the  gland  tissue 
reduced,  and  the  ducts  were  obstructed  with  viscid  mucus  and 
calcilied  Hakes.  (Kitt  found  a  similar  lesion  in  a  horse.)  In 
a  case  recorded  by  Wheatley,  there  was  extensive  cirrliosis  of 
the  gland  which  weighed  sixteen  pounds,  the  ducts  were  dilated 
and  filled  with  material  resembling  albumen.  The  horse  had 
shown  gradual  wasting,  edema  and  excoriation  of  the  skin  at 
places. 

Suppuration  of  the  pancreas  may  be  set  up  by  the  presence 

of  foreign  bodii^s  in  "Wirsung's  canal.  In  a  case  recorded  by 
Gouhaux  in  the  horse,  the  foreign  body  was  a  straw  stalk,  and 
in  the  dog,  Bruckmiiller  records  the  presence  of  a  needle  in 
the  canal.  The  sjinptonis  presented  were  loss  of  appetite,  ema- 
ciation, occasional  attacks  of  colic  and  susceptibility  to  pres- 
sure in  the  hypogastric  region,  Schattler  found  hemorrhages 
and  a  number  of  small  abscesses  in  the  pancreas  of  a  horse, 
caused  by  the  penetration  of  a  piece  of  wire  from  the  duodenum. 
The  symptoms  sliown  w^ere:  loss  of  energy,  frequent  groaning, 
and  variable  appetite. 

Nodular  fat-necrosis  of  the  pancreas  occurs  in  absolutely 

normal  lobules  in  fattened  pigs  (Marek,  Rouai).  It  also 
occurs  exceptionally  in  the  dog  and  horse.  No  symptoms  are 
produce*!  and  in  cases  where  tliey  cause  sudden  death  they  may 
be  associated  with  multiple  hemorrhages  of  the  gland.  Ilenior' 
rhages  in  the  pancreas  and  surrounding  tissues  were  found  in 
tw^o  cases  by  Prettner  and  in  one  case  by  Mettam,  in  dogs  which 
had  shown  symptoms  of  vomiting,  abdominal  pain  and  sudden 
collapse.  Prettner  is  inclined  to  think  that  the  condition  was  due 
to  an  infection  from  tlie  intestine.  In  Mettam 's  case  the  gland 
w^as  enlarged  to  a  considerable  extent  and  beset  with  necrotic 
foci.  In  one  case  similar  lesions  w^ere  found  in  a  horse  that 
had  died  from  acute  enteritis  of  the  small  intestine  and  peri- 
tonitis. 

Atrophy  of  the  pancreas  was  found  by  Lienanx,  Eber  and 
Rend  rail  in  dogs  dead  of  diabetes  mellitus.  In  Lienaux*s  case 
the  pancreas  was  reduced  to  3  cm,  in  length  and  1  cm,  in  width, 
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and  in  Sendrail's  case  it  was  shrunken  to  the  size  of  a  bean.  In 
a  case  of  atrophy  of  the  pancreas  in  a  dog  observed  by  Miiller 
there  was  emaciation  in  spite  of  the  appetite  being  maintained ; 
undigested  muscle  fibers  were  found  in  the  feces  and  there  was 
an  absence  of  free  hydrochloric  acid  in  the  stomach. 

Mention  must  also  be  made  of  the  following  abnormalities 
that  have  been  met  with  at  postmortems.  Calculi  in  the  ducts 
of  the  gland  cause  dilatation  of  the  ducts,  an  increase  of  con- 
nective tissue,  and  atrophy  of  the  parenchyma.  Calculi  of  the 
pancreas  have  been  met  with  fairly  frequently  by  Scheunert  & 
Bergholz,  especially  in  the  cow.  The  presence  of  the  following 
neoplasms  has  been  recorded:  adenoma  (Lienaux),  carcinoma  of 
the  head  of  the  pancreas,  especially  in  the  dog,  and  melanoma 
in  the  horse  (Bruckmiiller,  Friedberger,  Kasewurm).  Echinococ- 
ci,  larval  sclerostomes  and  intestinal  worms  have  occasionally 
been  observed.  Nencioni  found  chronic  pancreatitis  in  an  ema- 
ciated cat  due  to  a  colony  of  distoma  felineum  in  the  gland. 

Literature.  Goubeaux,  Rec,  1875,  807.— Gu6rin,  Bull.,  1906,  III.— Marek, 
D.  Z.  f.  Tm.,  1896,  XXII,  408.— M6gnin  &  Nocard,  Arch.  d'Alf.,  1878,  601.— 
Mettam,  The  Vet.,  1901,  619.— Miiller,  Dresd.  Ber.,  1906,  162.— Nencioni,  N.  Ere, 
1906,  26.— Prettner,  T.  Z.,  1894,  342.— Reimers,  Ann.,  1887,  672.— R6nai,  Husszemle, 
1906,  33  (Lit.).— Schattler,  D.  t.  W.,  1905,  206.— Sendrail,  Rev.  V6t.,  1906,  229.— 
Scheunert  &  Bergholz,  Z.  f.  physik.  Chemie,  1907,  LII,  338.— Siedamgrotzky,  S.  B., 
1878,  30.— Wheatley,  Journ.  of  Comp.  Path.,  1896,  44. 


Section  VIII. 
DISEASES   OF   THE   PERITONEUM. 

1.    Ascites.    Hydrops  ascites. 

Ascites  is  the  term  applied  to  the  collection  of  serum-like 
fluid  in  the  peritoneum  not  due  to  an  inflammatory  process. 

Occurrence.  Ascites  occurs  most  commonly  in  the  dog  and 
generally  as  a  result  of  disease  of  the  heart  or  liver.  The  disease 
is  seen  in  ruminants  far  more  rarely,  with  the  exception  of  the 
general  dropsy  seen  in  cattle  fed  on  products  of  sugar  factories. 
It  is  only  quite  exceptionally  that  the  disease  is  observed  in  the 
horse,  pig  and  birds,  and  then  it  is  generally  a  condition  ac- 
companying either  chronic  disease  of  the  liver  or  the  peri- 
toneum. 

The  disease  was  found  in  %%  of  70,000  dogs  examined  by  Frohner.  Cadiot 
saw  37  cases  in  three  years  at  Alfort.  Out  of  28  cases  10  were  due  to  disease  of 
the  heart  and  pericardium,  8  to  tuberculosis,  4  to  pleurisy,  2  to  malignant  growths 
in  the  liver  and  lungs,  3  to  chronic  interstitial  hepatitis  and  one  to  cancer  of  the 
liver. 

Etiology.  The  principal  cause  of  ascites  unassociated  with 
general  dropsy  of  the  rest  of  the  body  and  of  the  subcutaneous 
tissue  is  congestion  of  the  portal  area.  This  congestion  may  be 
due  to  compression  of  the  portal  vein  by  neoplasms,  enlarged 
lymphatic  glands  or  tumors  of  the  pylorus  or  of  the  head  of  the 
pancreas.  Under  these  and  other  conditions  tliere  is  thrombosis 
of  the  portal  vein.  Portal  congestion  may  also  be  set  up  by 
chronic  diseases  of  the  liver  such  as  cirrliosis,  echinococcosis, 
and  neoplasms.  In  these  cases  the  interlobular  brandies  of  the 
portal  vein  are  subjected  to  pressure  and  tlie  outflow  of  blood 
from  the  portal  area  is  thus  obstructed. 

In  cattle  ascites  is  due  most  commonly  to  tuberculosis.  Other 
chronic  diseases  of  the  peritoneum,  such  as  neoplasms,  may  have 
a  similar  effect.  These  growths  may  cause  obstruction  of  the 
mesenteric  or  portal  veins  or  of  the  great  lymph  vessels  and 
prevent  the  absorption  of  the  lymph.  The  more  common  sequel 
to  these  lesions  is  chronic  peritonitis. 

As  a  part  of  general  dropsy  ascites  occurs  in  cases  of 
thrombosis  or  compression  of  the  posterior  vena  cava  between 
the  liver  and  the  heart,  heart  disease  and  chronic  diseases  of 
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the  lungs.  Although  in  these  eases  ascites  is  the  result  of  passive 
congestion  of  the  venous  system  throughout  the  body,  or  at  least 
in  the  hind  quarters,  it  very  often  remains  the  only  symptom  for 
a  long  time,  especially  in  dogs. 

Ascites  and  other  sjnnptoms  of  dropsy  are  often  seen  in 
animals  that  are  cachectic.  A  similar  form  of  the  disease  is 
seen  in  cases  of  chronic  nephritis,  liver  rot,  parasitic  pneumonia 
and  gastritis,  or  in  cases  where  substances  rich  in  water  figure 
largely  in  the  diet  (turnips). 

In  young  animals,  and  especially  in  young  dogs,  uncompli- 
cated cases  of  ascites  apparently  occur.  The  fact  that  such 
cases  often  recover  completely,  suggests  the  uncomplicated  na- 
ture of  the  condition. 

According  to  Hamburger  this  is  a  specific  condition  caused  by  an  organism 
named  by  him  the  **  Bacterium  lymphagogon ' '  and  which  increases  the  quantity  of 
lymph  through  the  action  of  its  metabolic  products. 

Anatomical  Changes.  In  the  horse  there  may  be  as  much 
as  170  liters  of  liquid  in  the  peritoneum  (Brusasco)  and  in  the 
dog  twenty  liters  (Hordt).  The  liquid  is  sometimes  clear  as 
water  and  in  other  cases  slightly  turbid.  It  may  be  faintly  yel- 
low in  color,  watery,  and  contains  at  most  only  traces  of 
fibrin.  The  specific  gravity  is  below  1,016,  but,  as  a  rule,  very 
nearly  that;  it  contains  3.5  per  cent  of  albumin  and  its  chem- 
ical reaction  is  either  alkaline  or  neutral.  The  fluid  is  often 
opalescent.  By  transmitted  light  it  may  have  a  yellowish  tint 
and  by  reflected  light  a  greenish  color.  This  is  probably  due  to 
the  presence  of  blood  pigment.  When  the  transudation  is  due 
to  a  rise  of  pressure  in  the  portal  system  the  liquid  may  be  from 
reddish  to  blood  red  in  color.  In  cases  of  jaundice  it  is  green- 
ish and  bile  pigments  can  be  demonstrated  in  it.  There  is,  as 
a  rule,  only  a  small  amount  of  sediment  composed  of  a  few  white 
blood  corpuscles,  desquamated  endothelial  cells  infiltrated  with 
fat,  granular  debris,  threads  of  fibrin,  and  not  rarely  a  few  red 
blood  corpuscles.  In  some  cases  the  latter  are  present  in  large 
numbers  (Fig.  73). 

The  peritoneum  appears  in  some  cases  smooth  and  glisten- 
ing, but  where  the  disease  has  been  in  existence  for  a  long  time 
it  is  thickened  and  shows  adhesions  at  places.  The  abdominal 
viscera  appear  anemic  and  even  atrophied.  In  many  cases  the 
postmortem  examination  is  completed  by  the  discovery  of  some 
primary  condition. 

Tn  cats  and  clop:s  the  transudate  is  sometimes  comparatively  rich  in  fat 
(Ascites  a<Uposus  or  chyliformis)  and  appears  gray  or  milk  white.  The  liquid 
may  be  translucent  or  quite  opaque  and  when  allowed  to  stand  a  thick  layer  of  fat 
may  form  on  the  surface.  The  fat  droplets  are  derived  from  desquamated  endothelial 
cells  that  have  un«lerpone  fatty  degeneration  or  from  the  cells  of  neoplasms  (cancer, 
epithelioma),  or  (lirectly  from  the  blood  in  cases  of  lipemia.  Wohlmuth  found  white 
colored  serum  in  the  peritoneal  cavity  of  a  fowl. 

Tn  many  cases  the  fluid  resembles  lymph  (ascites  chylosus).  Cases  of  this 
kind  have  been  o])sorve<l  in  cats  by  Dollar,  Gray,  Marcone,  Wohlmuth  and  Suflfran, 
and  one  case  in  the  dog  by  Johne.     The  lymph  may  be  derived  from  a  ruptured 
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thoracic  duet  or  from  tbe  Ijmph  vessels  of  tho  int^^stiual  wall  &»  a  result  of  peri- 
tODCAl  careiuonia,  Nothin/r  special  couJ*l  ho  found  in  the  peritoneum  in  WohJmuth*a 
case.  The  fluiii  is  niilkwhilej  it  f^outains*  a  large  number  of  lymph  cor|His<»les, 
and  on  standing  a  creamy  layer  forms  compoi^il  of  fat  droplets.  Storeh  found 
that  the  litpiid  obtained  from  Wohlniuth 's  case  was  alkaline  (in  coutradiatinction 
to  the  amphoteric  reaction  of  milk),  the  specific  grravity  1015,  the  fat  droplets 
were  very  minute  and  the  percentage  of  fat  was  7.6.  There  was  a  little  sugar, 
fibrin,  globulin  ami  albumin. 

Bennertp  Joafhim  and  others  have  shown  that  the  milk  like  appearance  of 
transudates  that  ocmir  in  the  peritoneal  cavity  of  man  is  sometimes  due  to  a  pseudo- 
||r|obulin  which  contains  lecithin.  In  »ueh  cases  the  addition  of  ether  and  jiotasaium 
hydrate  does  not  cau^^e  the  liquid  to  clear  up. 

Symptoms.  The  presenf^e  of  large  qiiaiitities  of  liquid  in 
the  peritoneum  is  evidenced  by  a  distension  of  the  abdomen. 
In  enmeiated  animals  tliis  distension  appears  larger  than  it 
really  is  as  it  is  in  contrast  witli  the  wasted  quarters.  The  more 
or  less  enlarged  abdomen  (Fig,  74)  varies  in  shape  according  to 
as  it  is  looked  at  from  before  or  behind.     In  the  downward  di- 


Fig.  73.    Sediment  of  ascitic  fluid*    a.  E  n  dot  he  lia  I  cens  infiltrated  with  fat,  b.  whit' 
corpuscles,     c,  red  corpuscles, 

rection  it  gradually  increases  and  readies  its  maximum  in  the 
neighborhood  of  the  white  line.  The  flanks  fall  in  and  the  trans- 
verse processes  of  the  lumbar  vertebrfe  and  the  last  ribs  become 
prominent.  In  some  cases  the  spines  of  the  lumbar  vertebrae 
form  a  convex  line.  In  small  short-coated  animals  the  abdom- 
inal wall  stands  out  behind  the  costal  arch  because  this  offers 
a  greater  resistance  to  the  pressure  of  the  liquid  than  the  soft 
abdominal  wall  The  lower  line  of  the  abdomen  becomes  hori- 
zontal (Fig.  75)  or  curves  downwards  and  extends  below  the  line 
of  the  sternum  (pendulous  belly).  In  the  dog  the  abdomen 
sometimes  comes  in  contact  with  the  ground  and  the  umbilicus 
may  appear  as  a  hemispherical  translucent  projection.     The 
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shape  of  the  abdomen  varies  with  tlio  position  of  the  animal. 
If  a  small  animal  be  placed  on  its  bind  le^s  or  in  a  sitting  posi- 
tion the  pelvic  portion  of  the  abdomen  becomes  prominent  (Fig. 
76).  If  the  dorsal  position  be  taken  np,  there  is  bnl^ng  of  the 
flanks.  Difficulty  of  respiration 
follows  if  tlie  animal  be  held  on 
its  fore  legs  becanse  the  fluid 
presses  on  the  diaphragm  and 
hinders  its  movements. 

On  palpation  the  upper 
parts  of  the  abdominal  wall  are 
found  to  be  more  or  less  tens*% 
but  the  lower  part  is  yielding. 
If  the  abdominal  w^all  be  not  too 
tense  intenuittent  pressure  sets 
up  undulating  movements  in  tin* 
Uquid  which  can  be  felt  wnth  tbe 
hand  or  even  seen  in  some  cases. 
In  the  larger  aninuds  the  move- 
ments of  the  liquid  can  l>e  ap- 
preciated by  a  hand  introduced 
into  the  rectum. 

Percussion  reveals  dulness 
extending  upwards  to  various 
levels  and  the  upper  limit  is 
sometimes  marked  liy  an  unilu- 
lating  line.  In  small  animals  set 
up  on  their  hind  feet  the  dul- 
ness is  found  in  front  of  the  pel-' 
vis  in  the  pubic  region  and  if 
the^  animal  be  on  its  back,  in  the 
region  of  the  loins  or  flanks. 

In  the  larger  animals  auscul- 
tation over  tlie  lower  part  of  tbe  abdominal  w^all  reveals  no  in- 
testinal  murmurs  or  very  faint  ones.  Tbe  position  of  the  area 
of  dulness  varies  with  the  attitude  taken  up  by  tbe  animab  By 
tapping  the  abdominal  wall  smartly  with  the  flat  of  tbe  luind  or 
by  shaking  tlic  animaPs  body,  splasliing  sounds  are  sometimes 
prodnced  wbich  resendile  those  produced  by  the  <lisplacement 
of  liquid  gastric  or  intestinal  contents  containing  large  quanti- 
ties of  gas. 

The  extent  to  which  the  respiration  is  impeded  depends 
upon  the  quantity  of  liquid.  In  or<ler  to  take  as  much  pressure 
as  possible  off  tbe  diaphragm  and  hings,  tbe  animals,  and  cspe- 
ciaHy  dogs^  prefer  to  take  up  a  sitting  position  and  to  avoid 
all  movement. 

The  compression  of  the  stomach  and  intestines  by  the  liquid 
causes  constipation,  tjinpanites  and  anorexia.  In  dogs  the  per- 
sistent pressure  on  the  bhidder  sometimes  causes  tlie  involun- 
tary passage  of  urine  (Spinola), 


Fig.  74. 


Distension  of  the  abdomen 
owing  to  ascites. 
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to  feel  the  end  of  the  eystlikf^  body  and,  with  very  few  eX4H*p- 
tians,  tliere  is  no  c4ianf2:e  in  the  sliape  of  the  abdonien  or  in  the 
I)osition  of  the  area  of  duhiess  in  different  positions  of  the  ani- 
inaL  Tlie  loops  of  the  intestines  do  not  peront  of  any  cliariiife 
of  position  of  the  lar^^t^  trrtnvth  at  ail  ov  only  after  some  time, 
III  the  lari^'er  animals  reetal  examination  furnishes  valnable 
evidence  for  the  exelnsion  of  tnmors  or  pregnancy.  Ki'tention 
of  the  urine  is  ainnrst  always  observed  in  eases  of  (listi*nsin!i  (d' 
the  bhiihlrr.  Exploratory  pnnidnre  is  negative  wlieii  tlierr  is  a 
tumor.  In  cases  of  cystic  ovary  a  viscid  lifjuid  e^mtaining 
ciliated  epitheliinn  is  withdrawn  and  in  liydro-  or  pyronietra  tlie 
liqnid  is  tren(irally  tnrbid  or  pnslike  and  pntrid.  The  diiferen- 
tial  diagnosis  of  obesity  is 
easy,  because  alteration  of  the 
position  of  the  animal  cltK^s 
not  affect  the  shape  of  the  ab- 
tinmen  and  extensive  areas  of 
dulness  are  laekintJT.  Of  course, 
the  ne,2:ative  result  of  explora- 
tory puncture  requires  an  ex- 
planation. 

The  presence  of  liquid  in 
the  peritoneum  is  not  diagnos- 
tic of  ascites,  Iiecause  the 
same  con*lition  is  met  with  in 
serous  peritonitis  ami  as  a  re- 
sult of  rupture*  of  the  bladder. 
The  differeidial  diagnosis  of 
acute  peritonitis  is  easy  on 
account  of  the  pain  on  pn*s- 
sure  on  the  abdonnnal  walh 
the  elevation  of  temperature 
and  the  rapid  course  of  tin* 
disease*  It  is  more  dilTicult  to 
exclude  the  possibility  of 
chronic  pei*itonitis.  Tho  symp- 
toms so  closely  resend)le  each 
other  that  a  well-founded  di- 
agnosis can  he  based  on  the  exannnation  of  the  liqnid  obtained 
by  puncture  in  cases  where  the  primary  disease  ami  tlie  manner 
of  development  of  the  condition  are  not  known.  Contrary  to 
what  is  the  case  with  the  transudate  (see  page  565)  the  exudate 
is  turbid,  contains  a  large  proportion  of  albumin  {more  than 
3.5  per  cent);  its  specific  gravity  is  rather  high  (alu»ve  l/H*;) 
and  it  contains  fibrin  and  is  comparatively  rich  in  white  blood 
corpuscles.  In  cases  of  rupture  of  the  bfadder,  the  bladder  is 
found  to  be  empty  and  the  expired  air,  the  skin  an*!  the  liquid 
obtained  by  puncture  smell  of  urine. 

^  It  is  often  dillicnlt  to  iliscover  tlie  inuuediate  cause  of  the 
ascites.    As  a  general  rule  simple  ascites  is  due  to  some  dis- 


11^.  76.     The  distcn^^ion  of  the  polvic  and 

mMiiiiboring  fM>rlion  of   th«  alidnmen  due 

to  31^ 'it'^s  the  nnnii'il  InHng  held  u[>  in  a 

Hitting  position. 
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eas^e  in  the  portal  area,  while  dropsy  of  the  other  body  cavities 
and  of  the  siibciitaiieous  connective  tissue  indicates  stagnation 
of  lih:»od  in  tlie  vena  cava  due  to  disease  of  the  heart,  hmgB  or 
kidneys,  or  it  may  indicate  general  liydreniia.  Exceptions  to 
this  rule  are  not  uncommon.  The  pressure  of  the  transudate 
on  the  blood-  and  l}inpli~vessels  of  the  abdominal  wall  may 
cause  subcutaneous  edema.  Diseases  of  the  heart  and  lungs, 
not  rarely  cause  sj^nptoms  which  for  a  time  resem!>lc  those  of 
ascites.  A  careful  examination  of  all  the  organs  allows  some 
ojjinion  to  be  formed  as  to  the  situation  of  the  primary  disease. 
The  endocardial  munuurs,  irregularity  of  the  heart  and  pulse 
are  sufficiently  diagnostic  of  diseases  of  the  heart.  A  decrease 
iu  the  quantity  of  urine  passed  is  easily  observed.  The  differ- 
ential diagnosis  of  chronic  diseases  of  the  lungs  is  fraught  with 
more  difficulty  since  ascites  also  disturbs  respiration. 

Some  diseases  of  the  liver  cause  jaundice,  while  in  other 
cases  eidargement  of  the  liver  or  a  tumor  in  the  portal  space 
can  he  diagnosed  by  palpation.  Removal  of  a  part  of  the  fluid 
greatly  facilitates  this  examination  in  that  the  abdominal  wall 
is  relaxed  and  tlie  contents  of  the  abdomen  are  felt  far  more 
easily. 

Prognosis.  The  prognosis  is  unfavorable^  as  a  rule,  be- 
cause ascites  is  generally  due  to  some  incurable  primary  dis- 
ease. Exceptions  to  this  nde  are  cases  of  hydremia  ami  cases 
of  ascites  due  to  excessive  feeding  with  materials  rich  in  water. 
In  such  cases  a  complete  change  of  diet  is  sufficient  to  effect 
a  cure,  provided  it  be  not  too  late.  A  more  favorable  prog- 
nosis can  be  given  in  cases  of  simple  ascites  in  young  dogs. 

Treatment.  Recovery  promptly  follows  the  renioval  of  a 
part  of  the  liquid  in  cases  of  ascites  in  3"onng  dogs.  Exception- 
ally similar  recoveries  take  place  in  the  horse  and  ox  (Brosasco, 
Hajnah  Fekete).  The  ascites  occurring  in  socalled  dropsy  of 
the  cellular  tissues  {Zellgewebswassersucht)  of  cattle  is  cured 
by  the  administration  of  dry  food,  provided  the  case  is  not  too 
far  a<lvanced.     Good  hay,  lucerne  and  corn  should  be  given. 

In  practically  all  otlier  cases  treatment  is  symptomatic  and 
aims  at  relieving  the  functional  disturbances  caused  by  the  col- 
lection of  the  lifpiid.  It  is,  as  a  rule,  only  dogs  and  otlier  pets 
that  offer  the  opportunity  for  treatment,  this  being  rarely 
undertaken  in  aninuds  that  can  be  slaughtered  or  in  liorses. 

The  absoriitiou  of  the  transudate  is  assisted  by  diuretics, 
infusion  and  other  preparations  of  digitalis  (see  page  121), 
strophanthin  (see  page  121),  sodium  benzoate  or  citrate  of 
caflfeine  are  valuabh^  T!ie  salts  of  caffeine  may  be  given  (to 
dogs)  in  floses  of  0.1-2  grams  three  or  four  times  a  day,  Tlie 
following  diuretics  should  also  be  mentioned;  potassium  acetate 
in  doses  of  0.1-0.2  grams  three  or  four  time  a  day.  The  infu- 
sion of  digitalis,  juniper  juice  (1.0-2.0  giu.),  squills  either  as 
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powder  or  infusion,  diuretin  (0.5-1.0  gm.  every  two  hours), 
agurin  (1.0-2.0  gm.  daily),  theoein  (0.6^1.2  gm.  per  fifty  kilos 
of  body  weight  [Albrecht]).  Purgatives  are  less  to  be  recom- 
mended on  account  of  their  less  certain  action  and  the  debility 
of  the  animaL  Besides  the  neutral  salts,  calomel  is  the  drug 
principally  employed.  Small  doses  (0.3-0.4  gm.  for  dogs)  are 
given,  and  if  necessary  combined  with  jalapin. 

Provided  that  the  condition  of  the  heart  and  lungs  permit 
of  its  use,  injections  of  pilocarpine  produce  more  favorable  re- 
sults by  stimulating  diaphoresis  and  the  secretion  of  large  quan- 
tities of  saliva.  The  dose  that  may  be  employed  for  dogs  is 
0.005-0.1  gm.  in  watery  solution  and  this  may  be  repeated  daily. 
According  to  Zahns  five  to  ten  drops  of  a  1  per  cent  solution  may 
be  given  three  times  a  day.  Arecoline  may  be  used  in  some  cases. 

Puncture  is  indicated  in  cases  where  the  quantity  of  liquid 
is  more  considerable  and  this  may  have  to  be  repeated  on  ac- 
count of  the  appearance  of  symptoms  of  dyspnea.  In  less  se- 
vere cases  this  treatment  yields  good  results,  inasmuch  as  after 
the  removal  of  a  part  of  the  liquid  there  is  pronounced  im- 
provement or  even  a  complete  disappearance  of  the  condition 
for  a  time.  Even  repeated  tapping  is  borne  moderately  well  if 
it  be  possible  to  compensate  for  the  loss  of  albumin  by  suitable 
nourishment. 

Tapping  is  practiced  at  the  lowest  part  of  the  abilomen  with  the  animal  in 
the  standing  or  if  necessary  in  the  prone  position.  After  proper  preparation  of 
the  seat  of  operation  (shaving  and  washing  of  the  skin  with  alcohol  or  ether) 
the  abdominal  wall  is  punctured  with  a  sterilized  trochar  of  not  too  wide  a 
bore,  or  with  the  needle  of  a  hypodermic  sjrringe.  The  stiletto  is  withdrawn  and 
the  tap  of  the  canula  closed.  To  the  eanula  is  attached  a  long  piece  of  rubber 
tubing,  the  free  end  of  which  is  put  into  a  clean  glass  vessel  placed  on  the  ground. 
The  cock  is  then  opened  and  the  liquid  allowed  to  run  out.  If  the  flow  ceases 
movements  are  made  with  the  canula  in  order  to  displace  the  piece  of  mesentery 
or  loop  of  intestine  that  is  causing  the  obstruction.  Should  this  prove  unsuccess- 
ful the  rubber  tube  is  removed  and  a  sterile  probe  is  introduced  in  order  to  remove 
any  pieces  of  fibrin  that  may  be  sticking  in  the  canula  or  to  displace  any  organ 
that  may  be  covering  the  opening  of  the  canula.  When  the  liquid  has  been  with- 
drawn the  wound  in  the  abdominal  wall,  which  is  as  a  rule  covered  by  the  skin 
which  was  displaced  before  the  deeper  layers  were  penetrated  by  the  trochar,  is 
sealed  either  with  collodion  or  with  a  pledget  of  wool  soaked  in  pitch.  It  appears 
to  be  advisable  to  put  on  a  pressure  bandage.  Dieulafoy's  suction  pump  may  be 
VLEcd  for  the  withdrawal  of  the  liquid. 

Tapping  needs  to  be  carried  out  with  care  and  as  slowly  as  possible  as  a  too 
rapid  removal  of  the  liquid  may  lead  to  rupture  of  blood  vessels,  dangerous  dis- 
turbances of  function  of  the  heart  or  acute  cerebral  anemia.  Should  there  be  a 
sudden  appearance  of  symptoms  of  collapse  during  tapping  this  must  be  stopped 
immediately  and  injections  of  ether  or  camphor  given,  and  if  necessary  black 
coffee  may  be  administered.  At  each  subsequent  tapping  a  fresh  seat  of  operation 
must  be  selected. 

To  prevent  fresh  effusion  of  liquid,  French  authors  (Pressecq,  Sansot)  advise 
intraperitoneal  injections  of  tincture  of  iodine  or  Lugol's  solution.  This  treatment 
ought  to  give  the  best  results  in  a  primary  case,  but  it  is  dangerous  in  that  it  may 
cause  a  rapidly  fatal  peritonitis.  More  recently  the  intraperitoneal  injection  of  a 
1  in  5  solution  of  choral  hydrate  solution  has  been  advised  by  Sendrail  &  Ciiill6. 
Directly  a  portion  of  the  transudate  has  been  removed  from  the  abdomen  a  syringe 
is  connected  to  the  rubber  tube  and  the  sterilized  watery  solution  is  introduced  (about 
1  gm.  per  3  kilograms  body  weight).  As  a  rule  several  injections  are  necessary  at 
increasing  intervals.     The  authors  record  good  results  with  this  treatment. 

Omentopexia   (Talma's  operation  in  human  surgery)   is  also  recommended  by 
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Sendrail  &  Coill^.  Tlii»  involve>4  the  iiiseitiou  of  a  jtiece  of  the  irTi^ai  omentum 
nieaHuring  about  a  liaTnTs  hrea<ith  between  the  oblkiue  must^-lei  of  the  abdominal 
wall,  thus  estatdishin^  a  eoUateral  outiJow  from  the  portal  svsteui  into  the  general 
circulation.     Hatisfactory  results  were  abtained  in  three  eases  treated  in  this  way. 

Literature.  Albreclit,  W.  f.  Tk,,  1905,  72.1.— Brusaseo,  Med.  Vet.,  ISSH,  1.— 
Frohner,  Monh.,  VMi><,  XIX,  12.S.— tJrav.  J.  of  Como.  Puth.,  1h!*4^  370.— Hajiial. 
Vet.,  11*00,  65.— Hamburger,  0.  Z.  f.  tm.,  1H94,  XX,  li:5;  Z.  f.  Tm.,  LS1J9,  111. 
36,— Joaehim,  Miineb.  m,  \\\,  I!lb:i,  IDIH.— Liieas,  Z.  f.  Flhvg^.  19"^"*  XVIl,  i2*19.— 
Miiller,  S.  B.,  1S92,  25.— Sendrail  &  Cm\U\  Kev.  Vet.,  V.mh;  141,  357.— Storch,  B, 
t.  W.,  1902,  679.— ^Suffran,  Rev,  V^t,,  19ii9,  474,— W  ilhii'b,  D.  t.  W.,  1899,  99.— 
Wohbiiutb,  T.  Z,y  1904,  3U5 ;   1906,  8.— Woodwar.j,  D.  M.,  1906,  219  a<ef.). 


2.    Peritonitis. 

Occurrence.  Peritonitis  is,  as  a  rule,  a  secondary  conditinii 
arid  oecitrs  iiiost  fi-e<iueiitly  in  the  linr.se,  owiiiii:  to  the  siisee|)ti- 
bility  of  this  species  to  severe  eolie  of  different  tyi>es.  Xext  to 
the  horse,  the  ox,  and  especially  the  cow,  is  likely  to  suffer  from 
peritonitis,  puerperal  infection  and  tranmatic  gastritis  heing  the 
priinaiy  disease<l  comlitious.  The  ^lisease  is  far  more  rare  in 
the  other  domestic  animals  and  in  birds. 


Etiology,  Apart  from  some  cases  that  are  chronic  from  the 
outset,  tlie  real  cause  of  peritonitis  is  an  infection  of  some  sort. 
Several  varieties  of  Inieteria  are  capal)le  of  setting  up  the  dis- 
ease. Tlie  bacillus  bipolaris  in  cases  of  hemorrhagic  septicemia 
(see  Vol.  I)  is  a  well-known  cause  of  peritonitis.  In  these  cases 
the  inflammation  is  generally  slight.  The  pyogenic  l^acteria, 
viz.  staphyhveoeei,  diplococci  and  streptococci  and  the  liacillus 
coli  communis  wliicli  is  always  present  in  the  intestine,  are  fre- 
quent causes  of  peritonitis,  the  Hitter  especially  in  cases  that  are 
associated  with  disease  of  the  intestine  (Borszeky  «&  (lenersich, 
Heiisen).  The  tubercle  bacillus,  bacillus  pyogenes,  streptotlirix 
(actinomyces)  canis,  in  some  cases  tlie  anthrax  bacillus,  the 
bacillus  of  swine  erysipelas  (Eisenmann)  and  otlier  organisms 
may  give  rise  to  peritonitis.  In  fowl  cholera  the  peritonitis  is 
sometimes  so  prominent  a  lesion  that  it  may  be  considered  as  an 
independent  couditiou. 

PreiHK  r<»eor<1?»  a  eaiie  of  pi?ntonitIa  an^l  pericarditis  with  local  ttecroai^  at 
the  seat  of  inoculfttion  in  a  hor^e  vaeeiiiatefl  af^ainst  anthrax.  A  rt>unde<t  or  f^hort 
oval  haoinos  was  cultivated  from  the  blood  which  set  up  aeute  inflafiimation  of  tht^ 
serous  membranes  after  Fubcutaueous  inoculation  into  experimental  afiimals^.  On 
the  siirfaee  of  a^ar  the  orciini*«m  formed  roueded,  flat*  Tduit«h,  transivarent  eolonie«, 
and  after  Beveral  weekB  gelatin  eultiires  j^bowed  bluifhwhite  eolonies  and  streaks 
in  the  depth  of  the  medium.  The  bacteria  reached  the  ji^ritoneiim  from  the  peat 
of  inoculation  l>y  way  of  the  blood  stream. 

In  the  exudate  from  a  ease  of  serous  peritonitis  in  a  horse  Haodnirj^er  found 
Btreptocoeci  (8tr.  peritonitidis  eqiii).  The  ort^anihtu  grew  on  borse  fterum  and  in 
pelatin,  ajjar  and  broth  prepared  from  horse  flesh.  Tntraperitoneal  inoeulation 
of  cultures  into  a  horse  fet  up  serous  peritorntis  accom])anied  by  fever. 

Tn juries  to  the  abdominal  wall  are  very  frequent  causes  of 
peritonitis  (peritonitis  traumatica  et  operativa)  if  the  peri- 
toneum be  injurefl,  because  the  peritoneal  cavity  is  laid  open 
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to  the  entrance  of  infective  material.  Violent  blows  with  blunt 
objects  are  likely  to  set  up  at  mo^t  a  circumscribed  perito- 
nitis only.  Besides  accidental  wounds  of  the  abdominal  wall, 
those  made  in  the  course  of  operations  play  an  important  part 
in  the  production  of  peritonitis.  Among  tliese  may  be  men- 
tioned laparotomy,  operation  for  hernia,  castration,  etc.  Sim- 
ple puncture  carried  out  with  all  precautions  as  to  asepsis  is 
far  less  dangerous.  Horses  are  particularly  susceptible  to  in- 
fection in  this  way  and  this  fact  is  no  doubt  associated  closely 
with  the  high  degree  of  susceptibility  that  horses,  as  a  rule, 
show  to  the  pyogenic  bacteria. 

Injury  to  any  of  the  abdominal  viscera,  the  contents  of 
which  are  not.  germ  free,  is  exceedingly  likely  to  set  up  peri- 
tonitis. In  cattle  foreign  bodies  are  a  very  common  cause  of 
peritonitis,  but  cases  of  this  sort  are  far  more  rare  in  other 
species  of  animals,  although,  of  course,  foreign  bodies  accident- 
ally swallowed  may  cause  perforation  of  the  stomach  or  intes- 
tine. Included  among  such  cases  must  be  mentioned  rupture  of 
the  rectum  during  rectal  examination,  the  administration  of  a 
clyster,  or  copulation.  Rupture  of  the  vagina  or  uterus  during 
dystocia  and  especially  as  a  result  of  surgical  interference,  rup- 
ture of  the  oviduct  in  birds,  rupture  of  the  bladder  in  cases  of 
retention  of  urine  or  perforation  during  passage  of  a  catheter, 
rupture  of  diseased  gall  bladders,  etc.,  may  all  be  causes  of  peri- 
tonitis. Rupture  of  the  stomach  or  intestine  resulting  from  ul- 
ceration or  excessive  distension,  or  more  rarely  from  traumatic 
causes,  sets  up  peritonitis  of  the  same  type  (peritonitis  per- 
forativa). 

Peritonitis  may  also  follow  rupture  of  the  other  abdominal 
viscera  if  these  be  the  subject  of  a  pre-existing  bacterial  disease. 
From  various  causes  (strangles,  foreign  bodies,  animal  para- 
sites) there  may  be  suppuration  of  the  liver,  spleen,  prostate, 
testicle,  spermatic  cord,  and  the  walls  of  these  abscesses  may 
burst.  In  cases  of  puerperal  metritis  there  may  be  pus  in  the 
Fallopian  tubes  and  rupture  of  the  uterus  permits  of  easy  infec- 
tion of  the  peritoneum.  According  to  Lignieres  the  streptococ- 
cus albus  and  aureus  do  not  rarely  occur  in  a  healthy  uterus. 

In  bacterial  inflammations  of  the  abdominal  organs  the  in- 
flammatory process  may  extend  to  the  peritoneum  without  there 
being  any  rupture  of  a  viscus,  the  infection  reaching  the  peri- 
toneum either  directly  or  by  way  of  the  lymph  stream.  In  this 
coimoetion  deep-seated  inflammation  of  the  stomach,  intestine 
and  interior  of  the  bladder  or  sexual  organs  are  most  danger- 
ous. In  severe  intestinal  disorders  the  bacteria  reach  the  peri- 
toneum eitlier  by  multiplying  in  the  diseased  wall  of  the  intes- 
tine until  they  reach  the  serous  coat,  or  they  escape  in  the  ex- 
travasated  serum. 

Bonpartz  frequently  observed  peritonitis  in  cows  newly  brought  into  cow 
houses  an<l  thoujjht  that  it  was  connected  with  active  fermentation  processes  in  the 
intestine,  the  pro»hicts  of  the  fermentation  favoring  the  passage  of  the  bacteria 
through  the  intestinal  wall. 
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Pleurisy  very  rarely  sets  up  i>eritonitis  l>y  extension* 
111  tJje  group  of  acute  infective  diseases  known  as  the  hem- 
orrlmgie  septieeniia.s,  ijeritoiiitis  is  eomijaratively  eonnnon,  Imt 
in  tile  specific  s(*i>tieernic  tliseases,  suck  as  anthrax,  swine  ery- 
sipelas,  etc.,  iliflfuse  peritonitis  is  rarely  met  with. 

Finally,  peritonitis  may  be  caused  by  bacteria  carried  by 
the  blood  stream  from  lesions  in  periplieral  parts  of  the  body. 

Peritonitis  associated  with  gaHtritis  or  a^pticemia  has  often  iieen  observed 
in  sheep  anil  cattle  tbat  have  been  fed  on  bar[  tiiroips- 

In  Upper  Italy,  Boecalari  tiaw  i-ases  of  rapidly  fatal  serofibrinous  peritonitis 
in  {*alves  frorn  H  to  4  mouthn  old.  Or^aniHms  resenibliog;  Frankel  "e  diplocot'cus 
were  found  in  the  exudate.  The  orj^aniHtn  was  fatal  to  mire  and  rabbits  in  24 
hours.  Material  taken  from  experimental  animals  w&s  noii-pathogeoic  for  calve* 
but  the  eJtudate  from  diseased  tvalvea  was  proved  to  be  pathogenic. 


In  birds  bypliomycetes  (Aspergillus  fumigatus)  is  some- 
times responsible  for  peritonitis*  Ligiiieres  &  Petit  observed 
ail  epizootic  peritonitis  of  this  nature  in  turkeys.  Gougerot  & 
Caraveu  saw  two  cases  of  peritonitis  in  young  dogs  due  to  the 
Sporotriehuin  Beunnanni. 

In  very  rare  cases  microorganisms  cause  peritonitis  with- 
out there  being  any  injury  to  the  abdominal  wall  or  disease  of 
any  sort  in  the  animal  at  all  (primary  peritonitis). 

Among  the  predisposing  causes  of  primary,  and  in  some 
cases  of  secondary,  peritonitis  may  be  mentioned  cold  (rheu- 
matic peritonitis),  debility,  violent  blows  on  the  abdominal 
wall  with  lilunt  objects,  etc. 

Chemical  snl>stances,  such  as  bacterial  toxins  and  materials 
retained  in  the  blood  as  a  result  of  nepliritis,  are  very  rarely 
responsible  in  themselves  for  peritonitis.  Sterile  bile,  urine 
and  other  liquids  do  not  cause  the  disease.  Occasionally  animal 
parasites  are  responsible  for  peritonitis,  this  having  been  ob- 
served in  earnivora  by  Baillet,  Railliet,  Labat  and  Cadeac. 
Very  occasionally  cases  have  occurred  in  cattle  and  pigs  as  a 
result  of  a  severe  invasion  of  Cysticercus  tenuicollis  or  the 
liver  fluke. 

Chronic  peritonitis  is  generally  due  to  chronic  or  repeated 
attacks  of  sub-acute  inflammation  in  neighboring  organs, 
whereas  external  or  internal  injuries,  as  a  rule,  set  up  a  local- 
ized peritonitis  which  results  in  adhesions  of  the  peritoneal  sur- 
faces. Chronic  peritonitis  is  seen  in  tuberculosis,  glanders  and 
accompanying  carcinoma,  sarcoma  and  other  neoplasms  of  the 
serous  membrane.  It  may  also  occur  in  animals  that  are  in  a 
debilitated  condition  and  as  a  result  of  ascites.  The  frequently 
occurring  cases  in  horses  associated  with  the  fomiation  of  false 
membranes  are  due  to  an  antecedent  invasion  by  larval  scle- 
rostomes  (Glage.     See  page  490), 

Fuchs  observed  peritonitis  with  adhesions  in  the  fieiKbborhoo<I  of  the  Btom&eh 
of  flattie  that  ha<i  been  fed  on  tnrnijts  ntored  in  trenches,  aud  believed  that  a 
pathogenic  motdd  grew  in  the  fermenting  roots  which  produced  gastritis  and  sub* 
Bequent  peritonitia. 


Pathogenesis.  Anatomical  Changes. 
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Pathogenesis.  Under  the  iiiHuenee  of  the  cause  of  tlie  in- 
flammation tite  blood  vessels  of  the  peritoneiini  dilate  and  the 
endothelial  cells  are  shed  at  places  and  there  is  an  immediate 
escape  of  serum  and  red  blootl  corpuscles  into  tlie  peritoneum. 
Owing  to  the  richness  of  the  peritonemn  in  nerves  the  pain  due 
to  the  inflammation  is  continuous  and  severe  and  is  increased 
by  pressure.  As  the  surface  presented  by  the  peritoneum  to  the 
absorption  of  bacteria  and  their  products  is  very  largc^  these 
pass  into  the  blood  in  large  quantities  from  the  very  outset  and 
produce  general  disturbances,  the  extent  <lei)ending  upon  the 
area  invoh-ed  in  the  inftammatory  process. 

If  in  addition  to  the  cause  of  the  inflammation  bacteria 
products  are  poured  into  the  peritoneum  in  lar^e  quantities,  as 
is  the  case  in  extensive  rupture  of  an  organ,  absori)tion  of  the 
toxin  may  cause  death  before  peritonitis  has  had  time  fully  to 
develop.  Acute  inflammation  decreases  peristalsis  and  later 
suppresses  it  entirely.  This  is  due  to  the  serous  infiltration  of 
the  muscular  tissue  and  still  more  to  reflex  action. 

The  introihiotion  of  bacteria  into  the  peritoneum  hy  no  means  ohvajs  leada 
to  peritonitis*  Esperinients  have  shown  that  pathogenic  bacteria  n»ay  be  quickly 
absorbed  hy  the  healthy  peritoneum  (CrawitJf,  Pawlowsky  anil  others)^  an-l  that 
they  can  only  exert  tbeir  patliogenie  effect  if  they  are  introrliiceil  in  large  niiinbers 
or  if  they  cannot  be  easily  absorbeil^  as  when  the  peritoueitm  is  injured  in  some 
way,  either  trail matically  or  chemically,  or  owin^  to  some  disturbance  of  circulation. 
T&vel  and  Lanz  (;o  so  far  as  to  state  that  bacteria  produce  no  effect  wave  in  an 
already  disease*!  peritoneum  and  that  therefore  there  is  no  such  thing  as  prtuiary 
peritonitipi, 

Anatomieal  Changes.  In  the  early  sta^eres  the  peritoneum 
is  nuirkedly  con.trested,  dull  aufl  oi)aque,  and  is  frequently 
studded  with  punetiforni  hemorrhages.  Within  the  next  twenty- 
four  liours  there  form  thin  filmy  lihrinous  memhraiies  which  are 
easily  detached.  These  may  sul^sequeutly  measure  several  mil- 
limeters in  thiekuess,  and  while  still  remaining  soft  and 
easily  torn,  cement  opposed  layers  of  the  peritoneum  to- 
gether. There  is  a  simultaneous  accumulation  in  the 
peritoneum  of  a  turbid  serous  fluid  containing  floeeuli 
of  tilirin.  In  tlie  horse  there  may  be  as  nmeh  as  forty 
liters  of  such  exudate  and  in  cattle  the  amount  may  be  as 
much  as  100  liters.  In  other  cases  the  exudate  is  purulent.  In 
cases  of  rupture  of  the  stonmch  or  intestine  the  exudate  is  mixed 
witti  food  or  intestinal  contents  and  in  eases  whore  the  pcrfora- 
tion  is  effected  slowly  the  exudate  is  sanious.  In  any  ease  the 
exudate  may  contain  a  larger  or  smaller  proportion  of  blood* 
Chronic  peritonitis  is  characterized  l)y  the  formation  of  connec- 
tive tissue.  The  encapsuled  abscesses  in  cattle  and  pigs  due  to 
infection  with  the  bacillus  pyogenes  are  produced  in  this  way. 
Apart  from  this,  acute  filirinous  peritonitis  usually  Iieeomes 
chronic  with  the  development  of  connective  tissue  uuiler  the 
fibrinous  mend»ranes.  The  peritoneum  becomes  tliickened  and 
the  surface  of  the  organs  is  covereil  with  thick  layers  of  con* 
nective  tissue.     Both  these  forms  are  seen  very  often  in  the 
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iivor  and  spleen  of  the  horse.  Cliroiiic  ]>eritonitis  is  very  often 
eiremnserihed  in  extent,  especially  on  the  serous  nienihranes  of 
the  liver  and  spleen,  seats  of  ininetiire  of  the  rinnen  oi"  eeenin, 
arni  in  the  |>e!vis  aronnd  the  liladtler  and  sexnal  origans.  In  eat- 
tle,  and  still  more  freqnently  in  pi^s,  eliroiiic  peritonitis  leads  to 
the  formation  of  bony  |jlates  close  to  the  wonnd  nuide  for 
ovariotomy  (Onrlt,  Joline,  Deland). 

Symptoms,  In  view  of  the  faet  that  peritonitis  is  generally 
a  secornlary  condition^  its  sjinptonis  are  yn'eeeded  by  those  of 
the  primary  disease,  bat  the  latter  give  way  to  those  of  peri- 
tonitis either  graflnally  or  snddenly,  aeeordinLi;  to  whether  the 
infection  of  the  peritonenm  is  severe  or  not.  The  prinmry  dis- 
ease isj  as  a  rnle»  some  severe  disease  of  the  stomach,  intestine 
or  genital  organs.  If  the  j peritonitis  is  due  to  an  acute  septi- 
cemic disease  its  syinptonis  are  nujre  or  less  obscured  by  those 
of  the  primary  disease^  bnt  in  other  eases  the  symptoms  of 
peritonitis  are  very  obvious. 

In  eases  of  acute  diffuse  peritomtis  abdominal  pain  is  the 
most  pronounced  and  usually  the  most  p(*i"sistent  s}iuptom. 
Animals  show  evidence  of  pain  in  a  variety  of  ways,  groaning, 
whining,  bellowing,  grinding  the  teeth,  looking  round  at  the 
liody,  switching  their  tails,  etc*  They  avcnd  all  sudden  move- 
ments, staiul  with  their  feet  close  under  the  body,  eitlier  arch  or 
hollow  their  backs,  and  in  tlie  latter  ease  hohl  tlieir  heads  ami 
rteeks  drawn  back,  llorsc^s  often  try  to  lie  down,  but,  as  a  rule, 
do  not  get  Iieyond  the  attempt;  should  they  succeed,  however, 
they  exercise  great  care  in  carrying  out  the  nuivenient,  and  in 
some  cases  lie  on  their  hacks.  Cattle,  as  a  rule,  renuiin  standing 
and  only  lie  down  just  before  death.  Small  aninmls  lie  in  a 
crouching  attitude,  and  their  countenances  are  often  expressive 
of  great  pain.  The  abdominal  wall  may  he  i)ainful  all  over,  or 
only  in  i*arts,  and  the  animals  try  to  avoid  all  pressure  on  it. 
Motion  is  stitY  and  only  short  ste|)s  are  taken,  any  deviation 
from  the  straight  line  being  avoided.  If  the  inllanimation  is 
localized  in  tlie  anterior  part  of  the  abdomen,  going  uphill  is 
especially  painful. 

The  abdominal  pain  and  the  susceptibility  to  pressure  of  the 
abdominal  wall  vary  from  individual  to  individual^  but  to  a  still 
more  marked  degree  in  the  various  species.  In  the  horse  the 
sA^inptoms  of  pain  are  principally  subjective,  ami  they  are  never 
completely  absent;  whereas  snseciitibility  to  pressure  on  the  ab- 
(lominal  wall  is  very  seldom  demonstrable,  owing  to  its  nat- 
ural and  in  this  ease  increased  tenseness.  In  small  animals 
the  opposite  holds  good  and  in  cattle  both  subjective  and  ob- 
jective s\^nptoms  are  less  clearly  shown  and  may  be  absent 
altogether. 

The  abdomen  remains  normal  in  size  in  the  early  stages  and 
may  be  even  less  than  normal  in  eircuniferenee  owing  to  reflex 
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contraction  of  the  muscles.  Increased  distension  may  best  be 
appreciated  by  palpation,  and  fibrillar  muscular  tremblings  can 
frequently  be  felt. 

Friction  sounds,  due  to  the  movement  of  roughened  layers 
of  peritoneum  on  each  other,  can  be  heard  only  rarely.  This 
is  most  frequently  observed  in  cattle  and  in  the  left  hypochon- 
driac region  if  the  inflammation  involves  the  diaphragm  (for- 
eign body),  and  in  the  right  flank  in  cases  of  metro-peritonitis 
(Detroye).  The  roughness  and  painfulness  of  the  peritoneum 
can  easily  be  discovered  by  rectal  examination,  and  in  many 
cases  of  rupture  of  the  stomach  or  intestine^  particles  of  food 
can  be  found  in  the  peritoneum. 

Where  large  quantities  of  fluid  are  present  the  flanks  are 
depressed  and  the  abdomen  gradually  becomes  wider  in  its  lower 
part.  In  such  cases  an  area  of  dulness  limited  above  by  a  hori- 
zontal line  can  be  made  out. 

Neighboring  organs  are  frequently  affected  in  sympathy. 
In  carnivora  and  swine  there  is  often  vomiting  and  intestinal 
contents  may  be  found  in  the  vomit.  This  symptom  results 
from  irritation  of  the  peritoneum,  especially  over  the  stomach 
wall  and  has  been  observed  in  exceptional  cases  in  the  horse 
(Roll).  On  the  other  hand,  extension  of  the  inflammation  to  the 
diaphragmatic  layer  is  sometimes  followed  by  persistent  sob- 
bing (Anacker).  In  cattle  Otto  noticed  peculiar  rolling  sounds 
following  every  movement  of  the  rumen. 

In  the  early  stages  of  the  disease  there  is  diarrhea,  and  act- 
ive intestinal  murmurs  can  be  heard,  provided  the  primary  dis- 
ease is  not  one  in  which  peristalsis  is  suppressed.  Very  soon 
and  in  some  cases  from  the  outset,  constipation  sets  in  which  is 
of  a  very  persistent  character.  In  the  later  stages  there  is 
general  meteorism  in  all  animals,  and  in  cattle  distension  of 
the  rumen  is  a  prominent  symptom.  Animals  strain  frequently 
and  while  doing  so,  groan'  with  pain  and  show  other  signs  of 
pain  in  the  intervals. 

Frequent  urination  with  pressure  of  lirine  and  tenesmus  of 
the  bladder  are  sometimes  observed.  Exceptionally  there  is 
retention  of  the  urine  which  may  be  due  to  paralysis  of  the 
muscular  tissue  of  the  bladder  following  on  edematous  infiltra- 
tion, or  to  reflex  contraction  of  the  sphincter. 

Respiration  is  costal  and  accelerated,  all  movement  of  the 
diaphragm  and  the  abdominal  organs  being  avoided  as  far  as 
possible.  With  the  outpouring  of  the  exudate  and  the  meteor- 
ism the  difficulty  of  respiration  becomes  more  pronounced. 

In  acute  peritonitis  in  cattle  Cuny  observed  a  bilateral  flow 
of  tears  which  soon  became  converted  into  a  purulent  discharge, 
associated  with  redness  and  swelling  of  the  conjunctiva  and 
opacity  of  the  cornea.  He  also  noticed  a  watery  nasal  discharge 
which  in  the  later  stages  became  mucoid. 

In  all  cases  there  are  symptoms  of  general  disturbance. 

Fever  is  very  rarely  absent  and  is,  as  a  rule,  high.    The 

Vol.  2—37 


578 


PeritoDitis. 


fever  takes  no  typical  course  (Fig.  77);  it  is  sometimes  con- 
tinuous and  at  others  remittent  or  intermittent.  In  earnivora 
and  more  rarely  in  other  animals  the  temperature  at  tlie  onset 
and  even  up  to  the  end  may  l>e  subnormal  in  cases  of  perforative 
peritonitis*  The  pulse,  which  is  quite  independent  of  the  tem- 
perature, is  without  exception  accelerated  from  the  outset  and 
may  be  twice  as  rapid  as  normal  or  even  faster.  In  the  early 
stages  it  may  be  rather  tense,  but  soon  becomes  very  weak  ami 
may  be  nearly  if  not  quite  imperceptible,  probably  on  account 
of  the  serious  fall  in  blood  pressure.     To  this  are  due  the  sud* 

den  cooling  of  the  extremities  (espeeially 
the  ischial  region  and  root  of  the  tail 
[Otto]),  the  cyanosis  and  pallor  of  the 
mucous  membranes,  and  also,  at  least  to 
some  extent,  the  languor  and  prostration. 
The  animals  are  quite  dull  and  take  notice 
of  nothing,  or  they  lie  down  and  are  very 
difficult  to  move  (cattle  and  small  animals 
in  particular).  There  is,  as  a  rule,  a  com- 
plete absence  of  appetite. 

In  severe  septic  conditions  (septic 
metritis,  rupture  of  an  abscess)  peritonitis 
develops  rapidly  witli  the  symptoms  of 
pyemia  or  septicemia,  there  being  high 
fever  and  languor  %vLth  tlie  early  onset  of 
diarrhea,  but  no  sjinptonis  of  pain. 

In  cases  of  rupture  of  the  stomach 
or  intestine  there  is  a  sudden  depression, 
the  extremities  are  very  cold,  the  pulse 
is  thready  and  very  rapid  and  the  body 
is  bathed  in  cold  sweat.  In  such  cases 
the  excessive  tenseness  of  the  abdominal 
w^all,  the  suddenly  developing  distension 
followed  by  a  rise  of  temperature,  the 
rough  condition  of  the  peritoneum  which 
is  sometimes  discoverable  by  rectal  ex- 
amination, and  the  complete  collapse 
indicate  peritonitis. 

In  eases  of  circumscribed  acute  peri- 
toEitis  the  pain  is  generally  less  severe 
and  localized.  The  general  symptoms 
are  less  pronounced  and  the  principal 
symptoms  observed  are  due  to  disease  in  neighboring  organs. 
Such  localized  peritonitis  may  lead  to  the  formation  of  adhesions 
and  the  encapsulation  of  the  exudate,  but  there  is  always  the 
danger  that  under  certain  circumstances  there  may  be  a  gen- 
eral peritonitis  spread  frcun  such  places. 

The  sjinptoms  of  chronic  peritonitis  are,  as  a  rule,  so  slight 
and  indefinite  tlmt  it  is  very  rare  tliat  a  delinite  diagnosis  can  be 
made.    Gradual  wasting  associated  with  variable  temperature, 


Fig.  77,  Temperature  chart 
of  a  caae  of  seeondary  dif- 
fu9€  fwritonitis  in  a  horse 
due  to  injury  of  the  inte- 
rior of  the  intestine  hy  a 
caleiilus. 
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digestive  disorders  with  persistent  diarrhea  suggest  chronic 
intestinal  catarrh,  while  in  the  horse  occasional  attacks  of  colic 
which  last  only  for  a  brief  time  have  no  diagnostic  importance. 
Diagnosis  is  generally  possible  only  if  in  addition  to  the  above 
mentioned  symptoms  there  is  localized  sensibility  to  pressure 
of  the  abdominal  wall,  if  there  is  an  accumulation  of  fluid  within 
a  short  time,  which  proves  to  be  an  exudate  on  test  puncture. 
In  cases  of  chronic  peritonitis  with  effusion  there  is  sometimes 
subcutaneous  edema  of  the  abdominal  wall. 

Localized  chronic  peritonitis  frequently  causes  disturbance 
of  other  organs  (loss  of  tone  of  the  rumen  in  cattle,  stenosis  of 
the  intestine).  The  exact  nature  of  these  derangements  can  be 
determined  in  rare  cases  only  by  rectal  examination  or  palpa- 
tion of  the  abdomen. 

Course.  Acute  peritonitis  is  sometimes  very  rapid  in  its  de- 
velopment and  may  cause  death  in  the  first  stage  of  the  disease 
and  even  within  a  few  hours.  This  is  particularly  the  case 
where  there  is  an  escape  of  stomach  or  intestinal  contents  or  of 
pus  into  the  peritoneal  cavity.  It  is  seen  only  exceptionally  in 
cases  of  puerperal  infection.  In  such  cases  the  local  symptoms 
are  less  pronounced  and  the  symptoms  shown  are  those  of  gen- 
eral sepsis  associated  with  high  fever,  rigors,  occasionally  a 
subnormal  temperature,  weak  and  rapid  pulse  and  great  pros- 
tration, or  of  a  putrid  intoxication.  In  the  great  majority  of 
cases  the  symptoms  develop  slowly,  death  taking  place  from  the 
fourth  to  fourteenth  day.  Sometimes  there  is  a  marked  fall 
in  temperature  before  death  and  there  is  usually  diarrhea.  In 
other  cases  the  disease  becomes  chronic  and  may  last  for  months 
or  even  years.  The  same  is  true  for  cases  that  are  chronic  from 
the  outset. 

Diagnosis.  The  moderately  rapid  development  of  the  dis- 
ease, fever,  tenderness  of  the  abdomen  to  pressure,  constipa- 
tion and  tympanites,  acceleration  of  the  pulse  from  the  com- 
mencement and  gradual  weakening  of  the  heart  beat  form  a 
fairly  characteristic  picture.  Diagnosis  is  more  certain  in  cases 
where,  owing  to  a  previous  examination  of  the  animal  or  a  re- 
liable history,  a  primary  disease  is  known  to  be  in  existence. 
Otherwise  it  can  only  be  based  on  the  discovery  of  a  roughened 
condition  of  the  peritoneum,  adhesions  between  various  organs 
or  the  presence  of  a  fluid  exudate  in  the  peritoneal  cavity. 

In  cases  of  peritonitis  due  to  displacement  of  stomach  or  intestine  the  exudate 
obtained  by  tapping  is  at  first  generally  clear  and  reddish  in  color,  but  as  the 
amount  of  liquid  increases,  owing  to  disturbance  of  the  circulation,  and  the  peri- 
tonitis becomes  more  severe  the  liquid  becomes  turbid. 

In  the  horse  the  disease  is  likely  to  be  confounded  with  gas- 
tric and  intestinal  colic  in  which  the  pulse  is  rapid  and  weak 
from  the  outset,  or  the  animals  are  inclined  to  be  persistently 
restless.     In  gastro-enteritis  there  is  diarrhea  either  through- 


o«t  or  at  mMiT  rau*  for  a  4^jb.?^i*k-nl4e  time  ai>i  V^sd  iz!t««tiiial 
■nunmf^  bnt  rental  examinatkriL  ppc-^^^lIs  z»  r'>ttg*r?»e'ss  of  the 
pfTitAKietim  Dor  2«  it  painf ^  Cni^r  kiiFi^  of  c»>Zk>  eas  he  differ- 
cntiatiM  by  tiie  fMts  that  in  tbem  t2ier>e  is  zio  rife  of  tempera- 
tare  for  soioe  time  at  kast.  and  ti^at  tbe  arirfaV^  apf*  T>e^«tle<ss« 
awi  retetal  examisatioii  affords  in  i&airy  ^^a:^^^^  !rii>^  TahiaMe  in- 
formatioii.  All  forms  of  roht  loay  ka«i  to  pteritoiiitis  in  tlie 
later  staffs  and  especialhr  those  doe  to  tBnD«n't«>^  ai>d  to  £$- 
plaeetDei:tt  of  organs.  In  the  dosr  cases  of  Tokrifcs  of  the  stem- 
aieh  maj  be  acmfound^d  vith  perit<(mitis  «se«E-  pa^  ?17i.  As  a 
mle  eiux^nif  peritonitis  can  only  ht  •fa«K«?ed  ^i>en  the  pres- 
ence of  flnid  ean  be  reeoenized  in  the  perit<»^emn,  or  there  is 
known  to  have  been  an  antecedent  iM-nte  attack.  At  most, 
fimited  areas  of  inflammation  of  the  pneritonecim  will  be  found 
where  there  have  been  some  a»ibesions  f oni>e*i  i  see  stenosis  of 
the  intestine).  The  differential  diagnosis  of  ehronic  serous  peri- 
tmiitis  and  ascites  has  already  been  dealt  with  ^see  p^ge  56SK 


Acute  diffuse  peritonitis  mnst  be  eonddered  as 
a  very  dan^seroos  condition  an«i  the  prosnosis  is  very  nnfavor- 
able  when  the  inflammation  is  dne  to  perforation  of  the  stomal 
or  intestine^  or  to  the  escape  of  pus  into  the  peritonemn.  Less 
extensive  localized  fibrinous  inflammation  is  comnK>nIy  nnasso- 
ciated  with  any  danger,  and  is  in  many  cases  not  reeoOTiied  dnr- 
ing  life.  Proiemosis  is  more  favorable  in  cases  dne  to  injnry 
from  the  outside,  beeanse  with  suitable  treatment  the  disease 
may  be  kept  localized  and  a  cure  effeete«l  Extensive  chronic  in- 
flammation lea-ls  to  adhesions  b^etweei:  the  a>»i«:*iiiii:al  wall  and 
some  of  the  viscera,  especially  ictestine,  ar-i  «»i:s^7TieDtIy  di- 
gestive disorders  of  a  permaneBt  narare  are  pr«Tioe-l 

Treatment.  In  cases  where  the  p^eritonitis  is  due  to  some 
woun^L  such  as  castration,  antiseptic  treatment  immediately 
after  the  first  symptoms  make  their  ap^f-earanoe  will  frequently 
arrest  the  extension  of  the  ilisease  anJ  limit  it  to  the  inimeiiiate 
neighborhood  of  the  wound.  Surrical  intervention  may  be  fol- 
lower] by  goo«l  results  in  cases  viue  to  enoaj  •>::'•-« i  aV*soesses,  such 
as  are  pro^lur-e*!  in  cattle  by  foreign  NNiies.  Finaly  the  irood  re- 
sults obtained  in  human  surgery  indicate  that  in  certain  cases, 
especially  in  camivora,  cures  might  l:«e  effecte^i  by  surgical  in- 
ter\'ention,  such  as  laparotomy,  suturinir  of  the  wound  in  the 
intestine,  resection  of  the  intestine,  wasliin^r  o::t  the  i^eritoneura 
with  st^'rile  salt  solution  at  In^ly  tem}»erat'^re,  or  with  weak 
solutions  of  salicylic  or  horio  acid.  Baldoni  cured  a  doe  in 
seven  days  by  flushing  the  p»eritoneum.  To  'ie^^rease  the  absorjv 
tive  power  of  the  f»eritoneum  Wilms  a«Ivi^e>  ::;  l::i!i:an  sursrerv 
the  intraperitoneal  injection  of  130  c*^.  of  oil  of  eair.phor.  Atten- 
tion should  next  be  paid  to  decrea>i!::r  the  movements  of  the 
intestine  to  avoid  as  far  as  possible  the  disseTiiination  of  the  in- 
fective material  by  the  peristaltic  action.     This  object  is  best 
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attained  by  the  administration  of  opium  in  doses  of  5-10  gm.  for 
horses  and  cattle,  1-3  gm.  for  small  herbivora  and  0.1-0.3  for 
dogs.  Morphine  hydrochloride  may  also  be  given  in  doses  of 
0.3-0.4  gm.  or  0:02-0.1  gm.  subcutaneously  once  or  twice  daily. 
Provided  the  primary  disease  permits  of  the  administration  of 
food  this  should  be  easily  digested  and  if  possible  in  fluid  form 
(gruel,  soup,  milk).  The  inflammation  should  be  combatted 
with  cold  compresses.  These  may  be  made  by  binding  linen 
bandages  around  the  abdomen  and  soaking  them  in  cold  water, 
or  in  small  animals  an  ice  bag  may  be  placed  on  the  abdomen. 
After  the  disappearance  of  pain  and  the  acute  symptoms,  fomen- 
tations or  rubbing  with  turpentine  should  be  resorted  to  (Priess- 
nitz).  Gray  mercurial  ointment  may  be  rubbed  into  the  inner 
surface  of  the  thigh  and  the  abdominal  wall  repeatedly  so  long 
as  there  is  no  salivation.  For  horses  5  gm.  and  for  dogs  1  gm. 
may  be  used  daily.  Mild  purgatives,  such  as  castor  oil  (horses 
250-500  gm.  and  dogs  15-30  gm.)  and  calomel  (dogs  0.03-0.05 
gm.)  are  indicated  for  the  constipation  during  the  early  stages. 
Lukewarm  clysters  are  advantageous.  Cattle  should  be  given, 
at  intervals  of  two  to  three  hours,  water,  barley  water,  oatmeal 
or  linseed  tea  to  prevent  the  drying  up  of  the  food.  In  cases  of 
enteritis*  of  some  standing  disinfectants  may  be  tried  (creolin, 
lysol,  resorcin,  naphthol,  etc.;  see  page  332). 

Tapping  is  indicated  for  the  removal  of  the  fluid  and  this 
may  be  repeated  as  often  as  necessary.  In  some  cases  puncture 
of  the  stomach  or  intestine  may  be  necessary.  In  chronic  peri- 
tonitis attempts  may  be  made  to  promote  the  absorption  of  the 
exudate  by  Priessnitz'  poultices  and  massage,  potassium  iodide 
(5-10  gm.  for  large  animals  or  0.3-0.5  gm.  for  small  animals 
daily)  and  diuretics.  Any  derangements  in  other  organs  must 
be  treated. 

Literature.  Baldoni,  ain.  Vet.,  1900,  28.— Boccalari,  Pr.  Vet.,  1898,  1.— 
Bongartz,  D.  t.  W.,  1897,  392.  Cuny,  Journ.  V6t.,  1908,  647.— v.  d.  Eeckhout,  Ann., 
1906,  383.— Eggmann,  Sehw.  A.,  1892,  XXXIV,  151.— Eisenmann,  Monh.,  1906, 
XVIT,  97.— Emmerich,  A.  f.  Tk.,  1899,  XXV,  222.— <}lage,  D.  t.  W.,  1903,  442; 
Z.  f.  Infkr.,  1906,  T,  341.— Hamburger,  Cbl.  f.  Bakt.,  1896,  XIX,  882.— Knoll,  B. 
t.  W.,  1899,  146.— Ligni^res  &  Petit,  Rec,  1898,  145.— Moussu,  Kec,  1903,  549; 
Kev.  Gen.,  1903,  IT,  9,  593.— Otto,  S.  B.,  1900,  49.— Preinz,  A'et.,  1893,  509.— Pr, 
Mil.  Vl>.,  1899-1908.— Roder,  8.  B.,  1893,  121.— Scheuerlen  &  Buhl,  B.  t.  W.,  1901, 
369.— Wilhelm,  S.  B.,  1892,  102.— Wohlmuth,  6.  M.,  1900,  263. 


3.    Tumors  of  the  Peritoneum. 

Occurrence.  In  addition  to  tuberculosis  and  actinomycosis 
true  neoplasms  may  occur  in  the  peritoneum  primarily  and 
metastatically.  Diffuse  carcinoma  and  more  rarely  sarcoma 
(melanotic)  of  the  peritoneum  are  seen  sometimes.  The  mem- 
brane is  beset  with  neoplasms  of  various  sizes  and  the  connec- 
tive tissue  layer  appears  to  be  thickened,  While  the  neighboring 
viscera  may  be  more  or  less  compressed  or  atrophied.  Fibro- 
mata, liponiata  and  myxomata,  and  very  exceptionally  angio- 
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mata  oeeor  in  the  peritoneom.  Tbey  are  praetieally  ahrays  at> 
taefaed  either  to  the  omentum  or  mese^nteiy  and  are,  as  a'  mle^ 
solitaiy.  The  emphysematous  eyst^  of  the  mesentery  frequently 
found  in  the  pig  and  dne  according  to  Jager  lA.  f.  TIl,  1906, 
XXXTTy  410)  to  a  baeiUns  of  the  colon  group,  the  bacilhis  eoli 
lymphaticinn  serogenes,  are  of  no  importance  from  a  clinical 
point  of  riew.  'Die  same  condition  was  found  by  Gnnther  in 
a  f owL 

Symptoms.  As  a  mle  neoplasms  cause  only  disturbances 
of  a  general  nature  and  possibly  also  abdominal  pain,  especially 
carcinoma  and  sarcoma.  There  is  gradual  wasting  until  a  con- 
dition of  extreme  debility  is  produced.  In  certain  cases  the 
symptoms  present  indicate  stenosis  or  occlusion  of  the  intes- 
tine, the  cause  of  which  can  only  be  determine*!  by  the  positive 
result  of  palpation  or  rectal  examination.  The  symptoms  of 
chronic  peritonitis  or  ascites  are  more  valuable  in  this  respect. 
Chylous  ascites  (see  page  565)  in  particular  raises  the  suspicion 
of  carcinoma  of  the  peritoneum.  This  suspicion  is  strengthened 
if  a  primary  growth  can  be  discovered  in  any  other  organ,  such 
as  the  testicle,  udder  or  prostate. 

Treatment.  In  large  animals  and  in  cases  where  the  neo- 
plasm is  situated  in  a  part  of  the  peritoneum  accessible  to  opera- 
tion, suigical  intervention  is  the  only  treatment  possible.  No 
good  results  are  to  be  expected  if  the  growth  be  of  a  malignant 
nature. 


4.    Animal  Parasites  Found  in  the  Peritoneum. 

The  animal  parasites  which  oceur  either  free  in  the  peritoneal  cav- 
ity or  in  the  peritoneum  are  of  verj-  little  i!ii[>ortimte  iroiu  a  clinical 
point  of  view.  It  is  only  exceptionally  that  they  cause  any  disturbance 
of  health  and  their  presence  can  scarcely  ever  W  •Uscovere^l  durinsr 
life. 

The  Filaria  papillosa  occurs  very  fre«iuently  iu  the  peritoneal  cav- 
ity in  the  hOTse  but  it  is  quite  harmless.  CVcasionaily  e\-hin^xnx-ei  are 
found.  In  a  case  recorded  by  Toutey  a  cyst  hansrine  by  a  p^liele  was 
the  cause  of  a  twist.  Cysticercus  listularis  Rudolph.  Re\kl»-ben  and 
the  larvse  of  sclerostomes  also  occur.  The  latter  !iiay  W  either  encap- 
sulated in  connective  tissue  or  in  hemorrhagic  f«xi  iu  the  subperitoneal 
tissue,  or  there  may  be  fully  developeil  specimens  free    Kitt  . 

In  rnminants  the  Cysticercus  tenuicollis.  s^  page  46>  .  oi^'curs 
with  great  fre<^|uency  and  may  cause  acute  p*^ritonitis  if  tl>^  infestation 
be  excessive.  The  liver-fluke  '  Morot  and  the  Filaria  labiopapillosa 
^  Alessandrini  •  occur  very  rarely. 

In  the  pig  echinococci,  Cysticercus  tenuicollis  and     in  America 
the  thread-like  Stephanurus  dentatus  are  found. 

In  camivora  the  following  parasites  may  Ix*  fnnnd.  »ihin«xHX'ei 
fRailliet,  Reinmann  and  Pecard,  who  in  one  case,  found  several  thou- 
sand, some  free  and  some  attached  to  the  p>eritoneum  .  Pleiinxercoides 
Bailleti  (found  by  Baillet  and  Cadeae  each  in  a  cat  and  by  Liibat  anil 
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Railliet  in  dogs,  sometimes  in  association  with  ascites,  and  in  one  case  the 
liquid  obtained  by  tapping  contained  large  numbers  of  cysts),  and  fin- 
ally the  Pentastoinum  denticulatum  (found  by  Roche-Fontaine  in  large 
numbers  enclosed  in  cysts). 

In  the  Revue  Veterinaire  (1906,  141),  there  was  described  by 
Sendrail  &  Cuille  under  the  term  **  Hydrops  ascites  parasitarius, "  a 
disease  of  the  dog  caused  by  worms  of  unknown  origin.  The  disease 
occurs  occasionally  in  the  neighborhood  of  Toulouse,  one  or  two  cases 
coming  under  observation  in  the  clinic  every  year.  The  disease  dif- 
fers from  ascites  clinically  only  in  that  the  serous  liquid  in  the  per- 
itoneum contains  numerous  cyst-like  bodies  which  vary  in  size  from 
a  pin's  head  to  a  pea,  are  of  variable  shape  and  easily  crushed,  and 
which  on  standing  separate  out  into  a  pasty  mass  from  the  otherwise 
clear  liquid.  They  are  motile.  The  disease  may  be  transmitted  exper- 
imentally by  the  introduction  of  living  cysts  into  the  peritoneal  cavity 
of  dogs. 

According  to  Sendrail  &  Cuille  it  is  an  abnormal  form  of  the 
cyst  of  the  Mesocestoides  lineatus  which  is  frequently  found  in  the  in- 
testine of  dogs  in  the  neighborhood  of  Toulouse.  The  numerous  cases 
observed  in  the  past  by  Neumann  and  classed  as  echinococcosis  should 
possibly  have  been  described  as  this  disease. 


Diseases  of  the  Nervous  System 

Section  I. 

DISEASES   OF  THE  BRAIN. 

Qeneral  Symptomatology  of  Diseases  of  the  Brain. 

Organic  diseases  of  the  brain  and  its  membr^ines  are  char- 
acterize partly  by  symptoms  of  a  general  nature  and  partly 
by  focal  symptoms.  The  general  symptoms  are  caused  either 
directly  by  diffuse  disease  of  the  cortex  of  the  brain  associated 
Mrith  an  increase  of  intracranial  pressure,  or  by  an  increase  of 
pressure  alone.  On  the  other  hand  localized  symptoms  are,  as 
a  rule,  associated  with  disease  of  definite  portions  of  the  brain 
connected  with  certain  functions.  These  two  groups  of  symp- 
toms may  be  present  simultaneously,  or  either  may  be  present 
separately. 

(a)    General  Cerebral  Symptoms. 

The  most  constant  symptoms  of  disease  of  the  brain  are 
various  forms  of  disturbance  of  consciousness.  There  may  be 
numbness,  dulness,  stupor  to  varying  degrees,  or  complete 
coma,  and  they  are  generally  associated  with  lessened  sensibility. 
The  symptoms  may  set  in  suddenly  as  in  cases  due  to  hemor- 
rhage, concussion  or  embolism.  In  other  cases  the  onset  is 
slower  as  in  acute  encephalitis  and  meningitis,  hyperemia  and 
anemia  of  the  brain.  Finally  the  symptoms  may  take  weeks, 
months  or  even  years  to  develop  as  in  chronic  hydrocephalus, 
tumors,  parasites,  encephalitis  due  to  distemper  in  dogs.  Not 
rarely  during  the  course  of  diseases  of  the  brain  there  are  re- 
missions of  the  symptoms.  In  cases  where  the  disease  is  less 
extensive  or  is  localized  in  the  neighborhood  of  the  medulla  ob- 
longata there  may  be  a  complete  absence  of  them,  and  cases 
have  been  observed  in  which  in  spite  of  a  considerable  but  slowly 
progressive  reduction  in  the  size  of  the  cranial  cavity  the  ani- 
mals have  shown  no  symptoms  whatever. 

In  acute  diseases  of  the  brain,  excitement  is  generally  ob- 
served, a  condition  of  disturbed  perception  with  simultaneous 
acceleration  of  the  motor  reaction,  which,  as  a  rule,  is  of  short 
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duration  and  after  its  disappearance  the  particular  disturb- 
ances are  aggravated. 

Giddiness  is  a  frequent  symptom  of  disease  of  the  brain  and 
usually  results  from  a  temporary  loss  of  consciousness. 

Abnormal  movements  are  seen  in  both  acute  and  chronic 
conditions.  They  may  be  associated  with  loss  of  consciousness 
and  may  affect  either  the  whole  body  or  only  a  part  in  the  form 
of  tonic-clonic  spasms  (eclamptoid  or  epileptiform  cases),  and 
also  there  may  be  forced  movements  and  ataxia. 

Both  the  frequence  and  rhythm  of  the  respiration  may  be 
altered.  In  complete  loss  of  consciousness  and  in  deep  stupor 
the  respirations  are  deep  and  their  frequence  diminished.  In 
severe  cerebral  diseases  respiration  of  the  Cheyne-Stokes  type 
is  not  rarely  observed.  In  this  type  of  breathing  after  a  num- 
ber of  respirations  of  different  lengths  there  is  a  pause  which 
may  last  for  several  seconds  to  be  followed  by  respirations 
which  at  first  are  superficial  and  which  gradually  become  deeper 
and  even  dyspneic.  This  is  followed  by  another  pause  and  the 
respirations  become  gradually  shallow  again.  In  other  cases  of 
encephalitis  and  meningitis  respiration  of  the  Biot  type  is  ob- 
served. In  this  type  a  number  of  normal  respirations  are  fol- 
lowed by  a  long  pause.  Another  type  of  respiration  is  also  ob- 
served in  which  a  long  pause  follows  a  series  of  respirations 
which  are  at  first  violent  and  gradually  decrease.  As  a  general 
rule  any  serious  change  in  the  type  of  respiration  is  an  un- 
favorable point  in  connection  with  prognosis. 

Changes  in  the  rapidity  of  the  pulse  are  frequently  ob- 
served. In  diseases  in  which  there  is  an  increase  of  intracranial 
pressure  stimulation  of  the  vagus  slows  the  pulse  rate,  but 
should  there  be  any  other  factor  in  operation,  such  as  fever,  ex- 
citement, heart  weakness,  which  has  an  accelerating  effect  on 
the  pulse,  stimulation  of  the  vagus  is  without  effect.  In  some 
cases  of  serious  disease  of  the  brain  there  is  acceleration  of  the 
pulse  which  is  of  the  utmost  importance,  as  there  are  no  other 
factors  tending  to  produce  this  in  operation.  In  all  these  cases 
the  pulse  may  also  be  irregular.  Considerable  variations  of  the 
number  and  rhythm  of  the  pulse  are  observed  in  cases  of 
meningitis. 

Vomiting  is  seen  frequently  in  carnivora  and  swine  in  cases 
of  diseases  of  the  brain,  and  especially  in  acute  meningitis  and 
is  due  either  to  direct  stimulation  of  the  vomiting  center  or  of 
the  sensory  nerve  fibers  of  the  meninges.  The  vomiting  center 
in  the  other  animals  is  far  less  sensitive  to  stimulation  and,  as 
a  rule,  they  do  not  vomit  in  cerebral  diseases. 

According  to  some  authors  (Esberg,  Lustig)  venous  con- 
gestion of  the  papilla  of  the  optic  nerve  is  caused  by  increased 
intracranial  pressure  and  especially  in  cases  of  chronic  dropsy 
of  the  ventricles.  This  should  not  be  of  very  rare  occurrence 
in  animals,  but  the  majority  of  veterinary  authors  have  not  ob- 
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served  this.     Such  symptoms  would  be  most  likely  to  arise  in 
cases  of  tumor-formation  in  the  brain. 

Exaggeration  of  the  tendon  reflexes  has  been  observed  es- 
pecially in  cases  of  chronic  encephalitis  owing  to  the  cutting  out 
of  the  inhibitory  effect  of  the  cerebral  cortex.     Contrary  to  what 
is  the  case  in  man  the  exaggeration  of  the  tendon  reflexes  may 
be  due  to  the  cutting  out  of  the  cerebellum.     A  diminution  of  the 
reflexes  and  especially  of  the  skin  reflexes  is  often  seen  in  rap- 
idly progressive  acute  encephalitis  owing  to  the  increased  inhibi- 
tion of  the  cortex.     In  complete  loss  of  consciousness  the  skin 
and  pupillary  reflexes  are  entirely  lost ;  the  tendon  reflexes  are 
often  entirely  destroyed  and  the  pupils  do  not  react  to  light. 
On  the  other  hand,  the  pupils  appear  very  contracted  and  react 
only  very  slightly  or  not  at  all  to  light  in  simple  cases  of  in- 
creased intracranial  pressure,  although  there  is  no  loss  of  con- 
sciousness.    The  alteration  of  the  tendon  reflex  and  the  reaction 
of  the  pupil  may  be  observed  as  local  symptoms. 

The  reflex  test  gives  reliable  results  in  animals.  One  distinguishes  between 
skin  and  tendon  reflexes.  The  skin  reflex  is  best  tested  bv  pricing  the  skin  with 
a  needle  or  some  other  instrument,  or  often  by  the  use  of  the  percussion  hammer, 
and  the  tendon  reflexes  may  also  be  tested  with  the  percussion  hammer  or  some 
other  hard  object. 

The  following  skin  reflexes  may  be  tested.  The  reflex  at  the  withers,  a  twitch 
of  the  cutaneous  muscle  following  stimulation  of  the  skin  over  the  withers.  In  a 
similar  way  the  skin  reflexes  over  the  shoulder,  abdomen,  sternum,  and  flank  may  be 
tested.  The  latter  test  may  be  applied  in  all  the  domesticated  animals,  the  first 
two  to  the  horse  and  ox,  while  the  withers  reflex  as  a  rule  is  absent  in  the  ox. 
The  gluteal  reflex  is  a  muscular  twitch  due  to  a  pin  prick  in  the  neighborhood  of 
the  hip  joint.  The  cremaster  reflex  may  be  tested  by  stimulation  of  the  skin  over 
the  inner  condyle  of  the  femur,  the  testicle  on  the  same  si<le  being  raised.  In  many 
stallions  and  in  dogs  there  is  a  scrotal  reflex,  the  scrotal  skin  becoming  wrinkled 
when  it  is  stimulated  or  when  cold  water  is  poured  on  it.  Stimulation  of  the  skin 
of  the  perineum  causes  sinking  of  the  croup,  elevation  of  the  tail,  contraction  of 
the  sphincter  ani,  and  in  many  cases  contraction  of  the  muscles  of  the  croup. 
The  contraction  or  spasm  of  the  sphincter  ani  externus  which  is  produced  by 
stimulating  the  skin  of  the  orifice,  or  by  the  introduction  of  some  solid  bo«ly  into 
the  rectum  is  described  by  some  as  the  anus  reflex.  The  hock  reflex  is  a  contraction 
of  the  distal  end  of  the  biceps  femoris  and  the  semitendinosus  induced  by  per- 
cussion of  the  tuber  of  the  os  calcis.  Reflexes  of  the  sole  are  normally  seen  in 
carnivora  only  and  in  the  hind  feet.  They  may  be  produced  l)y  touching  the  skin 
of  the  sole  and  are  evidenced  by  spasmodic  volar  flexion  of  the  toes. 

Schmidt  observed  spasmodic  contractions  of  the  muscles  in  the  upper  parts 
of  the  legs  set  up  reflexly  in  the  following  ways:  pressure  or  percussion  of  the  hoof 
(pedal  reflex),  sudden  pressure  on  the  upper  third  of  the  pastern  (pastern  reflex), 
on  the  inner  si<le  of  the  upper  part  of  the  metacarpus,  and  on  the  flexor  tendons. 
These  reflexes  must  not  be  confused  with  withdrawal  of  the  limb  owing  to  pain. 

The  skin  reflexes  include  reflexes  of  the  mucous  membranes  which  are  in  some 
instances  very  complicated,  as  for  example  the  reflexes  of  swallowing,  coughing, 
and  the  bladder  reflexes.  The  eye  and  conjunctival  reflexes  are  simple.  The  pupil- 
lary reflex  is  similar.  This  can  be  shown  in  animals  in  a  satisfactory  manner  only 
by  stimulation  by  means  of  light.  The  pupil  becomes  narrower  when  light  falls 
on  it  if  the  transmitting  media  of  the  eye  are  uninjured. 

Among  the  tendon  reflexes  the  patellar  reflex  is  of  considerable  importance, 
the  arc  being  formed  by  the  femoral  nerve  an<l  its  center.  This  reflex  is  not  con- 
stant in  animals  in  the  standing  position.  The  animals  must  be  placed  on  one 
side  and  the  upper  hind  leg  is  flexed  to  as  great  an  extent  as  ]>ossible  at  the  stifle; 
for  this  help  is  necessary.  The  flexed  leg  being  supported  with  the  hand  un«ler  the 
hock,  a  smart  blow  is  struck  on  median  ligament  of  the  patella  causing  extension 
of  the  stifle  joint  in  the  backward  direction.  One  must  either  wait  until  the  animal 
has  ceased  voluntary  movements  of  the  muscles  attached  to  the  patella  or  adopt 
some  means  of  distracting  its  attention  from  the  legs.     Under  normal  conditions 
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Fig.  78.  Diagram  of  the  course  of  the  motor  paths  of  the  domesticated  animals. 
Co  P.  Cerebral  cortex  with  the  origin  of  the  pyramidal  tract  shown  in  red,  Co.  Cerebral 
cortex  showing  the  diffuse  distribution  of  the  points  of  origin  of  the  principal  cortical 
motor  paths  (black).  Ca.  Nucleus  caudatus.  Th.  Optic  thalamus.  L.  Nucleus 
lentiformis.  Nr.  Red  nucleus.  Ccpi.  Corp.  quadrigemina.  P.  Pons  Varolii  and  D. 
Deiter's  nucleus  with  the  subcortical  motor  centers  for  the  principal  subcortical  pathi 
(blue).  3-7,  9-10,  12  nuclei,  R  3-7,  R  9-10,  R  12  roots  of  the  corresponding  cranial 
nerves.  Dp.  Decussation  of  the  pyramids  in  the  medulla  oblongata.  (3l-2  roots  of  the 
I  and  II  cervical  motor  nerves. 
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ihe  retlci  ifl  nioMt  artive  in  the  *lon,  cut  ati-l  slii-vp  fin-l  loast  in  the  ox,  the  homo 
omipvinu  an  interuie-liatc  vositioTU  It  in  as  a  role  more  i>roi.tiuii<.e*l  in  yoiing 
animals*.  ReHexea  of  the  nTiooneiis  or  gftstrornemius  can  scarcely  ever  be  obtaineil 
bv  striking  their  tentlons  iimler  iiorinal  con-litions, 

'  In  T>athologital  eonaitions  reflexes*  may  \>e  either  exaggerated,  aiminishe^l  or 
entirelv  absent.  The  exa^ijeratimi  of  the  reflex  \h  reeognizca  liV  Jsiiasnis  which  are 
more  extensive  anil  follow  earh  other  with  greater  rapi-lity.  The  oppositt?  is  the 
CRSO  when  there  is  a  .liminution  of  the  reflex,  hut  ^reat  eare  must  he  ext^reisea  in 
determiniJiir  Hiem  heeause  voluntary  movements  of  the  muscles  inay  prevent  the 
occurrence  of  twitehes  owin^^  to  the  fart  that  the  animals  have  to  he  kept  still  for 
a  consiilerahle  length  of  triue  ilarinp  the  iiiveatigations. 

Bistiirbances  of  nutrition  are  observed,  especially  in  the 
later  stages  or  in  diseases  of  the  lirain  of  long  standiiitc.  Those 
are  for  most  part  dne  to  an  insufficient  quantity  of  food  being 
taken  owing  to  se\^ere  disturbances  of  consciousness* 

The  diagnostic  importance  of  general  brain  sjTnptoms  is 
that  tliey  imlieate  eitVier  a  direct  or  indirect  disease  of  tlie  whole 
brain,  but  they  are  of  no  vahie  in  localization  of  the  disease.  It 
sboeld  not  l)e  forgotten  that  general  s\nnptoms  of  a  moderate 
nature  may  be  due  to  functional  disturbances  of  the  brain,  such 
as  occur  in  acute  infectious  diseases  and  such  as  ordinarily 
occur  in  severe  internal  diseases. 

■  (b)    Focal  Symptoms. 

The  comparative  rarity  of  locali/A'd  nervous  diseases  in  the 
domesticated    animals    and    the     primitive    inethods     of     in- 

tyestigation  of  the  nervous  system  of  animals  adopted  in  earlier 
times  sufficiently  explain  the  fact  that  our  knowledge  regarding 
tlie  localization  of  diseases  of  the  brain  and  focal  symptoms  is 
somewhat  defective.  A  brief  ontline  of  the  focal  s>inptoni8 
based  upon  cases  of  disease  that  luive  been  pnblisiied  more  re- 
cently  and  upon  the  animal  experiments  carried  out  by  various 
autbors  appears  to  be  justified. 

As  a  general  rule  focal  symptoms  cause  motor  and  sensory 
distnrl>anees.  ^fotor  disturbances  are  generally  the  more  easily 
observed  and  are  evidenced  either  liy  paralysis  or  abnormal 
niovements. 


Motor  patbi    (see  fii^,  78).      Erperimentation  has  shown  that   there  are   j^reat 

differeofes  hetween  the  motor  jmthf^  and  eetiteiK  in  man  and  animais,  and  that  the 

differences   become   more   prononneeil   the    lower   the   aninial    is    in    the   srate   of    de- 

veloj>nieiit.     The  peripheral  motor  j>ath,  the  oldest  in  the  vertelirata,  begins  at  the 

nerve  cells  in  the   anterior   horTi   of  the   gray  matter   in   the   spinal   rord   or   in   the 

nuclei  of  the  cranial  nerves  and  terminates  id  an  end  plat  in  a  muscle  Itlier,     The 

cells  of  orij^in  of  this  path  are  eoiinecfed  with  the  central  motor  path.     In  the  first 

place  they  are  *?onnected  with  the  suhcortical  or  ]>rincipul  centers  hy  nieauH  of  th^ 

extraivyranddal  or  principal  patlis;   further,  with  Monakow's  fasciculu!*  Iietwwn   the 

nucleus  ruher  CSt)  and  the  lateral  column  of  the  spinal  conl  on  the  o{»|>osite  side»  l»y 

a  fa!<ciculiiH  connectiTij^  the  corpora  qimdrijiemina   (Cqu)  with  the  ventral  column  of 

the  opx^osite  side,  paths  from  the  jfons  (F*)  which  pass  partly  to  the  lateral  column  on 

the  Fame  and  partly  to  the  lateral  cohimns  on  the  opposite  mde,  and   finally  a  path 

connecting  Deiter'n  nuc^leun  with  the  ventral  column  on  the  «ame  i^ide.    The  suhcortieal 

motor  centers  are  connected  !»y  nerve  paths  with  the  motor  cells  s^catteretl  through  the 

cortei  and  arranj^ed  around  the  sensory  centerB.     These  paths,  after  arising  in  the 

cortex  converge  tow&rdia   the  capKula  interna  and   then   crossing   over   y»as9  to   the 

subcortical  cent  era  of  the  opposite  side. 
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In  the  mammalians  the  pyramidal  tract  arises  within  a  definite  area  (the 
psychomotor  zone),  which  in  the  cases  of  the  carnivora  is  accurately  known.  It 
converges  towards  the  white  matter  of  the  hemisphere  and  occupies  a  narrow  space 
in  the  internal  capsule  placed  laterally  to  the  optic  thalamus.  From  here  it  passes 
to  the  pons  and  medulla  where  either  the  whole  of  it  or  the  greater  part  passes  to 


Fig.  70.  Diagram  of  the  system  of  coordination.  Tlie  sensory  parts  are  on  the 
right,  the  motor  parts  on  the  loft  and  the  centers  concerned  in  the  middle.  Cr. 
cerebrum.  Th.  M.  C.  qu.  optic  thalamus,  methalamus  and  corpora  quadrigemina, 
Cbl.  cerebellum.  M.  sp.  spinal  cord.  Stimuli  from  the  skin,  muscles,  tendons  and 
joints  pass  either  to  the  spinal  cord  by  way  of  the  sensory  roots  or  to  the  medulla 
by  way  of  the  sensory  root  of  the  trigeminus  (not  shown  in  the  figure).  Some 
are  connected  by  the  reflex  collaterals  directly  with  the  motor  cells  in  the  cord 
and  medulla  and  others  through  Sp.  Cbl.  to  the  cerebellum,  Sp.  M.  in  the  neigh- 
borhood of  the  thalamus  through  Sp.  Cr.  to  the  cerebrum  and  then  to  the  motor 
cells  in  these  centers.  The  motor  impulses  produced  pass  from  the  cortex  by  the 
motor  path  Cr.  Sp.,  from  the  thalamus  by  M.  Sp.  and  from  the  cerebellum  by 
Cbl.  Sp.  to  the  motor  cells  in  the  cord  and  medulla.  The  cerebellum  also  receives 
sensory  impulses  from  the  semicircular  canals  by  way  of  the  free  vestibular  nerve 
( \.  V. ) .  the  thalamus  and  corp.  quad,  from  the  organs  of  vision  by  way  of  the 
optic  nerve  (N.  o.)  and  these  are  conveyed  to  the  motor  cells  in  the  central 
organs  and  cerebrum  by  the  paths  Cbl.  Cr.  and  M.  Cr.   (Adapted  from  O.  Forster). 


the  other  side  to  be  continued  in  the  lateral  column  of  the  spinal  cord.  The  fibers 
composing  this  nerve  path  accompany  the  peripheral  motor  path,  both  in  the  brain 
and  in  the  spinal  cord,  so  that  a  connection  is  established  between  the  cortex  of  the 
brain  and  the  peripheral  motor  nerves  without  touching  the  subcortical  centers.    In 
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the  UDgulates  the  pyramidal  tract  is  very  poorly  developetl  and  can  be  traced  as  far 
as  the  4th  cervical  vertebra  only  (Dexler  and  Margubfe).  In  the  camivora  the 
tract  is  more  fuUy  developed  and  can  be  traced  as  far  as  the  sacrum,  but  it  is  less 
distinct  than  in  man. 

In  birds  there  are  no  direct  motor  tracts  connecting  the  brain  and  spinal  cord, 
the  whole  central  motor  path  being  in  connection  with  the  subcortical  centers.  It 
is  only  in  the  parrot  that  a  nerve  path  comparable  to  the  pyrami.lal  tract  occurs 
(v.  Kalischer). 

The  cells  from  which  the  peripheral  motor  paths  arise  aFe  collected  into 
groups  of  varving  size,  having  a  common  function,  ami  forming  numerous  reflex 
centers  both  in  the  brain  an«l  spinal  cord,  stimulation  setting  in  action  one  or  more 
muscles,  or  under  certain  circumstances,  whole  groups  of  muscles  on  one  or  both 
sides  of  the  bodv  in  definite  sequence.  The  complex  reflex  mechanisms  which  permit 
the  correlation  of  movements  of  cerUin  parts  of  the  bo«ly  with  movements  of  other 
parts,  such  as  running,  walking,  etc.,  are  controlled  by  the  subcortical  centers.  With 
tlevelopment  the  subcortical  centers  encroaches  upon  the  sphere  of  action  of  the 
cortex,  but  apart  from  this  other  exactly  similar  movement  can  be  carried  out  with- 
out calling  into  play  the  reflex  mechanism,  the  brain  cortex  taking  part  in  numerous 
reflex  mechanisms  to  the  exclusion  of  the  subcortical  centers.  This  is  rendered 
possible  bv  the  pyramidal  tract  which  in  the  ungulates  controls  the  head  and  neck, 
and  in  carnivora  the  limbs  also.  The  lower  the  position  occupied  by  an  animal  in 
the  scale  of  development  the  greater  the  independence  of  the  individual  elements 
of  the  motor  paths  on  the  opposite  sides. 

From  the  foregoing  it  is  clear  that  the  pyramidal  and  the  extrapyramidal 
tracts  can  convey  the  socalled  voluntary  impulses  of  the  cortex  and  be  effective  on 
loth  sides  of  the  Ixxly.  As  all  these  paths  and  centers  are  dispose^l  over  a  wide 
area  of  brain,  and  as  the  sul)cortical  centers  are  somewhat  independent  of  the  cortex, 
lesions  capable  of  causing  total  central  paralysis  in  animals  must  be  very  extensive 
and  more  so  than  those  producing  the  same  effect  in  man. 

In  the  coordination  and  regulation  of  movements  several  portions  of  the 
nervous  system  take  part  (see  fig.  79). 

Two  principal  portions  control  coordination  and  regulation;  the  sensory  paths 
which  inform  the  cells  of  the  central  nervous  system  regarding  the  individual'  muscle 
functions,  the  position  of  the  whole  or  of  some  part  of  the  body,  and  the  motor 
paths  which  convey  stimuli  to  the  muscles  dei)ending  upon  the  most  varied  sensory 
impressions  in  the  nerve  cells.  The  component  parts  of  the  centripetal  path  are 
not  all  of  equal  value  as  regards  coordination.  In  certain  muscular  functions  the 
s(>ecial  sensory  paths  are  involved,  in  others  the  vestibular  or  the  optic  paths;  in 
the  equilibration  of  the  whole  or  of  parts  of  the  bo<ly  the  paths  leading  to  the 
rerebellum  or  even  the  cerel)ellum  itself  may  be  concerned.  Karh  part  of  the  co- 
ortlinating  system  is  functional  up  to  a  certain  point.  As  the  various  components 
are  not  of  exactly  equal  valne  they  are  able,  so  to  speak,  to  hand  over  the  excess 
to  the  opi)Osite  side.  This  is  particularly  the  case  with  rejjard  to  the  organ  of 
vision  and  consequently  there  is  more  or  less  ataxia  of  the  eyes. 

By  means  of  the  coordinating  mechanism  the  body  is  in  a  position  to  carry 
out  each  muscular  function  with  ease  and  certainty  and  with  the  least  j)ossible  waste 
of  energy. 

The  extent  and  severity  of  the  paralysis  ch'pends  upon  the 
portion  of  the  intracranial  motor  path  injured  and  the  extent  of 
the  injury.  As  the  central  motor  path  covers  a  somewhat  larsre 
area  at  its  origin  and  local  lesions  of  the  brain  tend  to  remain 
limited  in  extent  either  permanently  or  for  some  length  of  time, 
the  paralysis  is  limited  in  cases  of  disease  of  the  motor  areas 
and  owing  to  the  decussation  of  the  fibers  the  symptoms  are  ex- 
hibited by  the  other  side  of  the  body.  The  ])aralysis  tends  to  be 
monoplegic  in  type,  affecting  either  one  side  of  the  face  or  one 
limb.  The  paralysis  is  generally  incomplete  and  only  a  more 
or  less  pronounced  paresis  is  observed.  If  several  centers  are 
involved  in  the  morbid  processes  there  may  l)e  injury  to  motor 
areas  on  both  sides,  causing  asynunetrical  monoi)legia.  Fur- 
ther, it  is  to  be  observed  that  in  cortical  injuries  the  paralysis 
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is  prof^edod  by  convulsions  owing  to  stimulation  of  the  cells  be- 
fore they  are  destroyed. 

The  further  the  disease  is  removed  from  the  cortex  the 
smaller  the  diseased  area  sufficient  to  partially  or  completely  de- 
stroy the  converging:  motor  path.  In  the  depth  of  tlie  white 
matter  and  still  more  in  the  internal  capsule  and  the  crura 
cerebri  somewhat  more  extensive  lesions  may  cause  paralysis 
of  tlie  opposite  side  of  the  body  (hemiph^gia)*  In  cases  where 
the  cms,  pons,  or  connnencement  of  the  medulla  is  injured  it 
usually  happens  that  tlie  central  motor  path  and  the  nucleus  or 
basal  process  of  some  cranial  nerve  is  involved,  resulting  in 
nuclear  or  infrannelear  paralysis  of  the  cranial  nerve  on  the 
same  side  as  well  as  partial  or  total  paralysis  of  the  other  side 
of  the  body.  In  cases  where  tlie  the  disease  affects  the  nncleus 
of  origin  of  tlie  nerve  or  tlie  nerve  root  there  is  paralysis  of  the 
part  sni»plied  by  tlie  cranial  nerve  alone. 

Unilateral  paralysis  due  to  disease  of  the  central  motor 
path  and  invulving  muscles  that  work  in  concert  on  both  sides  of 
the  body  (eyes,  mastication,  nuiseles  of  the  trunk)  generally 
passes  unnoticed,  aUbongh  the  paralysis,  as  a  rule,  is  incomfjlete 
in  muscles  that  operate  on  both  sides  of  the  body  independently 
and  is,  as  a  rule,  most  obvious  in  movements  that  are  not  auto- 
matic. The  course  foHowed  by  the  extrapyramidal  tract  makes 
it  possible  that  in  addition  to  marked  paresis  of  the  opposite 
side  there  may  be  a  certain  degree  of  weakness  in  the  muscles 
of  the  diseased  side.  Clinical  observations  and  aninml  experi- 
ments a^lduce  further  proof  that  paralysis  due  to  lesions  of  the 
central  motor  path  not  rarely  disappear  either  completely  or  to 
a  great  extent  in  time. 

Tlie  principal  focal  symptom  is  ataxia. 


Umler  the  term  ataxia  are  lot^luileil  ali  olivious  funetional  disturbances  of 
TJiuscles  that  are  iiot  due  to  loss  of  power  and  are  not  the  result  of  paralysis.  From 
this  it  follows  that  ataxia  in  *:liie  to  some  interniption  iii  the  sensory  portion  of  the 
coordinating  systern,  that  ia  in  the  centripetal  portion.  Great  cari>  must  ti^  exercined 
in  the  diagnosis  of  ataxia  in  order  to  avoid  the  inohi»ion  of  an  actual  paralysis  under 
the  term.  True  ataxia  is  very  rarely  ob.'^erved  in  animals.  It  far  more  frequently 
happens  that  ataxia  and  paraly.sis  are  present  at  the  jsame  time  and  it  ia  very 
diUicnlt  to  rleciile  to  what  extent  the  abnormal  movements  are  due  to  paralynis  and 
to  what  extent  due  to  ataxia. 

It  i«  customary  to  distinijxiish  between  peripheral,  spinal,  eerebellar,  and  cere- 
bral ataxia,  depending  upon  the  seat  of  the  lesion,  \ATipn  there  is  disease  of  the 
peripheral  fiensory  nerves  all  the  nerve  fibers  passinj^  to  the  sjnnal  cord  or  medulla 
and  from  thence  to  the  cerel)el!um  or  cerebrum  are  blocked  causing  very  severe 
motor  and  static  ataxia.  It  would  be  unusual  if  tJie  motor  fibers  in  a  mixed  nerve 
were  not  also  involved^  in  which  case  there  would  of  necessity  be  paralysis  also.  In 
view  of  the  faot  that  the  sensory  tracts  run  in  different  columns  in  the  spinal  cord 
it  is  qnite  likely  that  in  cases  of  lo»*alized  disease  some  of  the  other  paths  may  re- 
main intact,  dwinjr  to  this,  spinal  ataxia  may  he  less  pronounced  than  peripheral 
and  aroording  to  the  localization  of  the  diseas©  may  he  obvious  in  connection  witJi 
movement  or  erpiilibration.  Hefereni*e»  to  spinal  ataxia  in  xeterinary  literature  are 
very  freqtient.  but  accurate  knowleilge  shows  that  pure  eases  of  the  condition  are 
very  rare  and  that  in  the  majority  of  instances  it  is  associated  with  spinal  paralysis. 
In  cases  of  cerel>ral  or  cortical  ataxia  there  is  an  absence  of  fine  j^radations  of 
movement,  in  carrying  out  any  movement  the  muscles  contract  with  greater  force 
than  IS  necessary  or  the  action  may  involve  a  jjreater  or  smaller  uumf^er  of  musvles 
than  ia  necessary  with  the  result  that  the  movement  i»  clumsy.  Cerebellar  ataxia,  which 
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from  the  point  of  view  of  iliagnosis  i«  far  more  important,  is  sbown  bv  the  move- 
ments of  tbe  animal  resembling  those  of  an  intoxicateil  pen«on;  staggering  for- 
wards, backwanls,  or  ^deways,  and  finally  falling,  and  there  may  be  swayiD^ 
novements  of  tbe  bead.  The  animal  appears  to  be  trjing  to  balaiiee  itself  (fij^ 
SO  and  SI).  During  progression  the  feet  are  raised  up  high,  in  some  eases  abducted 
and  in  others  adtiucted,  advanced  with  a  swinging  motion  and  set  down  heavily. 
The  aninrial  cannot  take  food  or  water  l»ecanse  the  awaving  movements  of  the  hetul 
in  all  directions  npset  any  vessel  containing  food.  When  the  rouseles  have  no  equili- 
brating function  to  carry  out,  as  for  example  when  the  animal  is  at  re^t  and  it* 
many  of  the  movements  earned  out  when  the  animal  is  lying  ilown,  the  symptoms  of 
loss  of  equilibrium  which  before  were  pronounced  apparently  disappear  entirely. 
If  the  movements  are  more  elosely  observed  even  a  minimal  disturbance  of  co- 
or«lination  may  be  noticed. 

Bilateral  disease  of  the  vestibular  nerve  may  cause  symptoms  exactly  resembling 
those  of  cerebellar  ataxia.  This  has  been  observed  in  a  fowl  in  which  suppuration 
of  the  petrous  temporal  bone  extending  to  the  labyrinth  resulted  from  bilateral 
purulent  otitis.     In  this  case  the  brain  was  quite  free  from  lesions. 

The  convulsions  which  occur  in  some  eases  of  disease  of  the 
motor  areas  of  the  cortex  constitute  the  socalled  cortical  or 
Jacksonian  epilepsy,    Iii  this  condition  there  are  tonic-clonic 


Fig.  80*     Dog  affpcteci  with  cerebellar  Fig.    81,     Dog    affected    with    cerebellar 

ataxia.  ataxia. 

(Illustrations  matle  from  two  photographs,  one  taken  immediately  after  the  other.) 


spasms  of  the  whole  body  at  long  and  variable  intervals  which 
may  be  accompanied  by  slight  loss  of  sensibility  over  a  cir- 
cumscribed area.  This  loss  of  sensibility  may  be  absent.  The 
spasms  always  start  in  the  same  group  of  muscles  and  gradu- 
ally spread  to  neighboring  muscles  or  to  the  whole  body.  The 
lesion  is  situated  in  that  part  of  the  motor  area  containing  the 
center  controlling  the  group  of  muscles  in  which  the  spasms 
start.  In  a  case  of  staggers  we  were  able  to  satisfy  ourselves 
that  exceptionally  a  local  spnptom  may  become  an  epileptiform 
attack  associated  with  coma  and  involving  the  whole  body,  espe- 
cially when  the  attack  always  begins  in  the  same  group  of 
muscles. 

Spasms  occur  in  the  areas  supplied  by  the  cranial  nerves 
when  the  lesions  are  near  the  nucleus  or  nerve  root.     For  exam- 


Focal  Symptoms.  593 

pie,  in  disease  of  the  crura  or  the  pons  there  is  marked  contrac- 
tion of  the  pupils  with  absence  of,  or  exaggerated  reaction,  to 
light,  and  possibly  also  strabismus.  Spasms  of  the  muscles  of 
the  neck  are  due  to  stimulation  of  the  sensory  nerves  in  the  re- 
gion of  the  medulla  and  generally  result  from  meningitis. 
Finally,  now  and  then  a  local  symptom  may  be  attributed  to  a 
reflex  in  cases  in  which  a  circumscribed  portion  of  the  body  is 
involved. 

Movement  in  circles  is  very  rarely  observed,  but  when  this 
does  occur  it  is  always  in  the  same  direction.  This  symptom 
may  accompany  diseases  of  the  portion  of  the  central  motor 
tract  extending  from  the  cortex  to  the  medulla  oblongata,  the 
movement  being  either  towards  the  diseased  or  the  healthy  side. 
Movement  in  circles  associated  with  lateral  bending  of  the  head 
and  neck  is  principally  seen  in  diseases  of  the  cerebellum  or  the 
middle  peduncle  of  the  cerebellum,  and  it  may  also  be  observed 
in  association  with  unilateral  blindness  or  deafness. 

In  cases  of  unilateral  lesions  of  the  anterior  and  medial  portions  of  the 
thalamus  produced  artificially  in  cats  and  dogs  Probst  observed  lateral  bending 
of  the  head  and  movement  in  circles  lasting  for  some  minutes,  in  the  first  place 
away  from  the  injured  side  and  then  for  several  days  towards  that  side.  Destruc- 
tion of  the  tissues  included  between  the  posterior  portion  of  the  thalamus,  the  red 
nucleus  and  the  anterior  pair  of  the  corpora  quadrigemina  caused  bending  of  the 
head  and  movement  in  circles  towards  the  injured  side.  Destruction  of  tissue  in 
the  region  of  the  posterior  pair  of  the  corpora  quadrigemina,  the  pons  and  the 
l)yrami<lal  decussation  caused  movements  in  the  opposite  direction  while  lesions  of 
the  posterior  part  of  the  pons  caused  rolling. 

Hyperextension  of  the  head  and  neck  is  observed  in  disease 
of  the  portion  of  the  brain  posterior  to  the  cerebellum. 

Rolling  movements  associated  with  rotation  of  the  head 
about  its  long  axis  in  the  same  direction  are  somewhat  fre- 
quently observed  in  small  animals.  The  animal,  as  a  rule,  lies 
on  its  side  and  then  rolls  over.  The  eyes  are  often  involved, 
that  towards  which  the  rolling  takes  place  being  turned  in- 
wards and  downwards  and  the  other  upwards  and  outwards. 
In  many  cases  the  former  only  is  involved.  In  view  of  the  fact 
that  the  nuclei  of  the  cranial  nerves  are  situated  near  the  pedun- 
cles of  the  cerebellum  there  are  often  functional  disturbances 
of  these  nerves  (ocular  motor,  trochlear,  trigeminus  abducens, 
facialis)  . 

Rolling  movements  are  usually  seen  when  the  disease  involves  the 
peduncles  of  the  cerebellum  or  the  surrounding  tissues.  Experiments 
and  observations  have  proved  that  such  movements  are  not  of  neces- 
sity associated  with  disease  of  the  middle  peduncle.  They  occur  with 
far  greater  freciuency  in  cases  of  disease  of  the  anterior  part  of  the  me- 
dulla oblongata  and  the  hemispheres  of  the  cerebellum.  Probst's  ex- 
periments have  shown  that  unilateral  lesions  of  the  posterior  part  of 
the  thalamus  may  sometimes  cause  rolling  movements,  and  Montane 
saw  them  in  inflammation  of  the  corpus  striatum.  The  latter  obser- 
vation is,  however,  not  absolutely  conclusive  as  the  possibility  of  the 
presence  of  perhaps  only  microscopic  lesions  in  the  peduncles  of  the 
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eerel»ellam  cannot  be  excluded  with  certainty.  Clinical  observations 
indicate  that  thcue  symptoms  are  not  always  seen  in  diseases  of  the 
cerebellar  peduncles,  although  there  may  be  bending  of  the  neck, 
movements  in  circles,  and  falling  over  to  one  side.  Unilateral  lesions 
of  the  vestibular  nerve  or  of  the  labyrinth  may  cause  rolling  (liielU, 
Authors'  cascK 

Fig.  82.  Biagmm  of  the  paths  of  the 
stmsory  nene*  (with  reference  to  p«in, 
pre-«Lsure»  temperature*  ta^te  and  iiiu>«. 
cular  senile  >.  G*  spL,  G.  G.  spinal 
ganglion  and  Gaaserian  gan option  (the 
frangUa  of  the  vngtia  and  ^los^^^- 
phamigeal  nenes  are  omitted  for  the 
Bake  of  simplicity),  with  the  sensorv 
ijen'e  paths  from  the  ^kin,  niiicous 
memhranes,  muscles^  bone»  and  joints. 
The  filjerB  passinjj  from  the  spinal 
ganglion  iind  entering  the  spinal  cord 
tlirou^'h  the  sensory  roots  in  part  turn 
in  the  forward  direction  and  run  in 
the  dorsal  columns  (hlack)  and  reach 
the  ncn-e  cells  Xc.  or  X;?.  (medullar 
nucleus  of  the  posterior  eolunina } . 
From  here  a  second  pnth  arii^es  which 
crosses  over  at  R»  (raphe)  and  runs 
in  L.  (tillet)  and  is  distributed  to 
the  nerve  cells  ( hlack  1  of  the  optic 
thftlamns  Tli.  From  here  a  third  path 
arises  (Tli,  Co,  Wack )  which  ter- 
minate*  in  a  limited  area  of  the  cor- 
tex from  wljich  the  pyramidal  tract 
startH.  A  second  jjortion  of  the  filjera 
entering  the  cord  arborise  around  the 
sensory  nerve  cells  of  the  dorsal  eor- 
nua.  From  these  a  tract  Hlarts  {red) 
which  crosses  over  to  the  other 
side  and  the  greater  part  of  this 
pai*sea  forwards  in  Crower's  tract,  a 
second  portion  in  the  anterior  tract. 
Chh  zonct  and  then  passes  through  th*> 
lateral  und  dorr^al  portions  of  tlie  lat- 
eral fillet.  LI.  After  splitting  up  l>e- 
low  the  posterior  cor])ora  quadrige- 
mina  this  teniihiates  ia  the  ventral 
nuclei  of  the  optic  thalauiua  (red). 
From  this  point  projcH^tioii  fibers  (re*l) 
pass  to  the  greater  [lart  of  the  cortex. 
The  flhers  of  the  trigeminnl  root  ar- 
iKjriso  round  the  ccIIh  uf  the  nucleus, 
from  which  a  bccoikI  path  arises  and 
crosses  to  the  opfW)site  side,  passing  towards  tlm  optic  thalamus  in  the  neighlM>r- 
hood  of  the  til  let.  The  patlis  nnd  centers  shown  io  hlack  convey  sensory  im- 
pressjons  relating  to  the  local isced  senses,  while  tli«>se  marked  in  red  convey  the 
general   aensory   impressions    (temperature,  pain,   pressure,  etc.)     (    v,   Monakow). 

Ill  all  the  natural  cases  so  far  oljserved  the  rolling  is  towards  the 
diseased  side  but  experiment  has  sliown  thai  i1  luay  he  in  Ihe  opposite 
direetion,  notably  after  seetiun  or  simple  stimulation  of  the  vestibu- 
lar nerve. 

Sensibility  may  be  impaired  hy  lesions  of  the  sc^nsory  tract 
heading  to  the  cortex  and  in  sucli  cases  there  is,  as  a  rule,  les- 
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sened  sensibility  of  the  paralyzed  portion  of  the  body.  In  ani- 
mals this  partial  loss  of  sensibility  is,  as  a  rule,  difficult  or  im- 
possible to  recognize  on  account  of  the  disturbance  of  conscious- 
ness which  usually  accompany  such  diseases.  A  symptom  that 
is  far  more  easily  observed  is  the  anesthesia  or  hyperesthesia 
of  the  portions  of  the  skin  or  the  mucous  membranes  supplied 
by  the  vagus  or  the  trigeminus  in  cases  where  either  the  nucleus 
or  the  root  process  of  either  of  these  nerves  is  diseased. 

In  diseased  conditions  in- 
volving an  interruption  of 
the  optic  tract  there  are  al- 
so disturbances  of  vision 
(see  Fig.  83). 


It  has  been  shown  by  Dexler  that 
in  the  horse  the  greater  part  of  the 
fibers  of  the  optic  nerves  decussate 
and  that  the  proportion  of  the  fibers 
from  the  inner  portion  of  the  retina 
(nasal  portion)  which  decussate  to 
those  from  the  outer  or  temporal  por- 
tion which  do  not  cross  is  5:1.  Thus 
it  happens  that  the  optic  tract  and  the 
more  central  portion  of  the  nerve  path 
of  vision  contain  fibers  coming  from 
both  eyes  and  the  greater  number  of 
these  are  derived  from  the  inner  por- 
tion of  the  eye  of  the  opposite  side 
(fig.  83).  The  optic  tract  is  similar 
to  the  above  in  the  ruminants  and 
swine,  whereas  in  carnivora  the  pro- 
portion of  the  fibers  which  cross  to 
those  which  do  not  is  smaller. 

Interruption  of  the  optic  nerve 
causes  amaurosis  of  the  eye,  dilatation 
of  the  pupil  and  pupillary  reaction  is 
lost.  Regarding  the  lesions  induced 
in  the  chiasma,  optic  tract,  thalamus, 
corpus  geniculare  laterale,  optic  radia- 
tion of  Gratiolet,  and  center  of  vision 
by  destruction  of  the  nerve  path  noth- 
ing definite  is  known.  Hemianopia 
has  been  observed  by  Probst  in  dogs 
resulting  from  lesions  in  the  region  of 
the  thalamus  produced  experimentally, 
and  by  R.  Balint  as  a  result  of  lesions 
in  the  occipital  cortex.  A  similar  con- 
dition is  seen  in  the  human  subject  in 
cases  of  unilateral  injury  to  the  optic 
path  posterior  to  the  chiasma.     Hemi- 


Fifl-.  83.  Dhigrwm  fvf  tb(»  optic  paths  in 
the  horse.  R.  Retina  of  the  left  eye,  dark 
portion  showing  the  uncrossed  fibers  and 
light  portion  showing  the  crossed  fibers. 
No.  Optic  nerve.  Tro.  Commencement  of 
the  tract  behind  the  chiasma.  CM.  Mey- 
nert's  commissure.  CG.  Gudden's  commis- 
sure. Tho.  Ontic  thalamus.  Cgl.  Lateral 
corpus  geniculare.  Qa.  Anterior  corpora 
quadrigemina.  SG.  Optic  radiation  of 
Gratiolet.  Co.  Occipital  cortex  (optic  cen- 
ter). (Adapted  from  Dexler  and  Ober- 
steiner. ) 


anopia  is  an  insusceptibility  to  light 
in  the  temporal  portion  of  the  retina 
on  the  same  side  as  the  lesion,  and  in  the  nasal  region  on  the  opposite  side.  Total 
destruction  of  the  chiasma  would  lead  to  blindness  in  both  eyes  and  complete  absence 
of  pupillary  reaction,  but. owing  to  the  diflFerence  in  the  proportion  of  fibers  which 
decussate  in  carnivora  and  herbivora  lesions  of  the  path  posterior  to  the  decussation 
determine  hemianopia  in  the  former,  whereas  in  the  latter  the  disturbance  of  one 
eye  is  far  greater  than  that  of  the  other.  In  view  of  the  fact  that  in  animals  inves- 
tigations of  the  power  of  vision  cannot  be  so  complete  as  in  man  the  disturbances  of 
vision  mentioned  probably  pass  unnoticed  save  in  carnivora.  Besnoit  found  total 
blindness  on  the  left  side  in  a  cow  aflFected  with  tuberculosis  and  softening  due  to 
thrombosis  of  the  right  hemisphere. 

In  cases  where  there  is  disease  of  the  optic  path  between  the  chiasma  and  the 


Kou  luflaminatioii  of  the  Pia  Mater. 

Iwt^  K^iiK^i*  *"**  iiirlu(iiii)f  the  latter  disturbanees  of  pupillarr  reaction  ar«  to  be 
«*xt>«K'iiMi,  lilthoiiKh  thU  i«  diflicult  to  determine  in  animals  because  the  constmBt 
iuov«*iiu*iit  ijt  tli«*  «*ve  iiiiike»  it  scarcely  possible  to  use  the  ophthalmosec^ie.  The 
ftiiiiiiiutioii  or  »l»M»iire  of  pupillaiy  reaction  is  comi»aratively  easier  to  demon- 
Htratt'  ill  ^ijiii»al>»  i»»  which  tlie  proi»ortion  of  decusnating  fibers  is  somewhat  laifpe. 
l>iiu*«M*h  of  the  cortical  pathv  of  vihion  cause  no  disturbance  of  pupillary 


|)iHturl>anoe«  of  the  Reuses  of  hearing,  taste  or  smell  some- 
tiriios  iH'cnr  in  diseases  of  the  brain,  but  they  can  only  be  discov- 
c*iv<l  Willi  difficulty,  if  at  all,  in  the  dog. 

Z4i#ritur«.  IVyer  k  I^ewandowsky,  Engelmann*6  A.  f.  Phys.,  1906,  451. — 
HicM,  Mt^•h•ui8lllu^ '  <!.  liewegungs  regulation,  1903. — ^Dexler,  Ergebn.  d.  Path^ 
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MarKuii/'^,  Morph.  Jahrbiich.  19<'«.  XXXV,  443. — Forster,  Die  PhysioL  n.  Pathol. 
d.  Kourdiimtioi),  19<»2.— \.  Kalittchi^r,  Abh.  d.  Preuss.  Akad.  d.  Wias.  Anhang,  1905. 
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1.    Inflammatioii  of  the  Pia  Hater.    Leptomeningitis. 

{At'^iff'  Wf'fiifuiitis^  Kfirephalifi,^.  Acute  hydrocephalus,  Sub-acyte 
i'ftct'phalitis,  Mcningo-encephaiifis.) 

l^optonuMungitis  is  the  temi  applied  to  inflammatory  pro- 
«*«»>M»s  whioli  cn>ninuMico  in  the  ]>ia  mater,  but  which,  on  anatom- 
iortl  liiomuls,  tend  to  s])read  to  the  sui>erficial  layers  of  the  brain 

Mlh>t;nu'C. 

Oi  the*  ^nouhl^^s  twl>  Iht'  arachnoid  and  the  pia  mater  tend  to  he- 
oiMur  \Uv  so!k\  ot  i>nmary  liisfastt*.  This  may  W  due  to  the  richness 
Ui  hUvvi  ol  thr  \\v\  njaur.  hi  view  of  ihe  fael  that  small  hlood  vessels 
pc')u'tv,Mlc*  Ihe  suprrtieial  la\ers  of  the  brain  siil>slAnee  from  the  pia 
umlcr,  thr  »bMrM?<«'ii  pnvess  is  almost  eert^in  io  spread  to  Ihe  brain 
ii4id  priutK'MlU  rxerx  easi-  is  out-  of  mtmniro-fncephalitis.  But  such 
of^^os  u\H}  Uv  mehn^c'tl  uni^tT  the  itrm  meiiincilis  in  view  of  the  fact 
thill   ll»i    pVivesN  >hirKN  lu  ihc  mcmhnmi»s.  iht-  brain  In-inc  aifected  see- 

Ow^wrre^nof..  Simpk  4W.ul*  memngitis  occurf  more  fre- 
♦  nu'i.ii^  tjj  Ilic'  hot>r  ll.;ni  U!  ollirr  ;iianin]>  niivi  cAse>  are  most 
irisun  1.1  .luruif:  ihr  iii'ihr  'i»(Viori>  v>t  thi-  >i»ftT.  (^T.  tJje  other 
lijtn.i    \\\rvi    i>  lu'  )k;i:-;ii-i:.;.i   v:. rTcrt'iK't    i^  Mic  iuHdcTicc  of  ?*eo- 

tHiii^u  ^     iniiiiiil'-.l  i>    ii.   Die    iiif!t!'c'l;l   MU"»c.ics. 

^.^.■,^  .i.K^     ti     V*),  .V  ,t.ii     :h,"*i     V. I,-    1.1     tn.'^Tiw^j     .1     :iM    iii:n'.)»r*    nf    ra«e*    of 

i\u     V   i."*«*-»»»»     »».i».x    >i)«.     ;}u     i'im>h.»      II      .ux,'^    .D.-^rw^^v       i     •■'■nnri'-rmi     tf    the    lTlfr»f»a*!f 
ik    iK    »Mn»«)v«     ,».    ^ii.>*.>»      V'hi    .i.H4»»*x.    ".•».  h:^     r^   ii.»,\'v.  ;in    i''.:'-inj:    th?   »e<'»nin.  slim: 
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Etiology.  Simple  meningitis  (primary  or  idiopathic  men- 
ingitis) is  with  few  exceptions  due  to  an  infection,  the  infective 
material  reaching  the  brain  by  way  of  the  blood  stream.  The 
causes  of  the  disease  are  only  imperfectly  known. 

In  the  horse  primary  meningitis  is  not  rarely  a  sporadic 
case  of  enzootic  cerebro-spinal  meningitis  and  is  set  up  by  the 
cause  of  that  disease.  This  view  receives  strong  support  from 
the  more  recent  investigations  of  Christiani.  This  author  found 
diplococci  agreeing  wHth  the  cause  of  Borna  disease  on  the  one 
hand  and  with  the  micrococcus  of  cerebro-spinal  meningitis  of 
Weichselbaum  in  all  its  characters  on  the  other,  in  the  spinal 
fluid  of  practically  all  his  cases  of  socalled  acute  hydrocephalus 
in  the  horse.  The  diplococci  were  never  found  in  horses  suffer- 
ing from  other  diseases  of  the  brain. 

There  is  no  room  for  doubt  that  for  certain  cases  of  pure 
meningitis  in  the  horse  and  in  other  animals  other  infective 
materials  are  responsible.  On  the  other  hand,  observations  made 
on  the  human  subject  show  that  organisms  present  in  the  healthy 
body  may  play  some  part  in  the  production  of  the  disease,  either 
owing  to  some  exaltation  of  virulence,  or  owing  to  some  de- 
crease of  resistance  on  the  part  of  the  body.  Streit  found  the 
bacillus  necrophorus  in  meningeal  exudates  of  two  horses. 

According  to  Poulsen  sporadic  cases  of  simple  meningitis 
occur  in  cattle  at  all  periods  of  the  year.  Cases  are  more  fre- 
quent in  young  animals  than  in  adults  and  the  cause  is  not  ex- 
actly known.  Poulsen  further  observed  cases  following  calv- 
ing which  were  apparently  due  to  this,  but  quite  distinct  from 
parturient  paralysis.  This  disease  he  named  puerperal  menin- 
gitis. The  disease  developed  without  exception  one  or  two  days 
after  calving,  never  later,  and  never  before  calving.  Christiani 
found  diplococci  comparable  to  the  streptococcus  of  Borna  dis- 
ease in  a  goat  affected  with  acute  meningitis. 

Misch  found  cocci  in  two  cases  of  meningo-encephalitis  in 
the  rabbit,  cultures  of  which  set  up  a  similar  disease  by  in- 
travenous inoculation  into  experimental  animals. 

According  to  Klee  a  special  form  of  acute  meningitis  occurs 
in  the  pigeon  (the  socailed  staggers  [see  disease  of  the  vestibular 
nerve])  caused  by  a  bacterium  measuring  1  to  IV2  m  in  length. 

There  are  certain  exciting  causes  that  play  some  part  in  the 
production  of  simple  meningitis.  Among  these  may  be  men- 
tioned: bad  w^eather  (cold  and  wet),  chills,  concussion  of  the 
brain,  long  exposure  to  the  sun,  transport  by  train,  intensive 
feeding,  overexertion,  etc.  Up  to  the  present  no  exact  observa- 
tions have  been  made  to  ascertain  to  what  extent  the  direct  rays 
of  the  sun  may  be  responsible  for  meningitis.  Cases  are  prin- 
cipally observed  in  young  animals  and  in  geldings  that  are 
housed  in  hot,  damp  stables,  and  fed  on  a  rich  diet;  circum- 
stances which  predispose  to  infectious  disorders.  Christiani, 
on  the  other  hand,  was  unable  to  show  that  even  a  long  period 
in  a  stable  that  was  damp  had  any  predisposing  effect.    It  is  a 
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especially  in  the  membranes,  by  a  cellular  infiltration.  The  dis- 
covery made  by  Dexler  in  a  case  of  the  socalled  Borna  disease 
associated  with  the  investigations  made  in  human  medicine 
(Schultze)  indicate  that  when  the  inflammation  is  not  suppura- 
tive it  may  affect  the  deeper  portions  of  the  cortex  in  some 
cases  and  the  summits  of  the  g>^ri  in  others.  This  affects  the 
macroscopic  characters  of  the  lesions,  as  in  the  latter  case  the 
alterations  are  clearly  visible  to  the  naked  eye.  Chemical  sub- 
stances which  are  directly  injurious  to  the  nervous  tissue,  and 
the  effect  of  w^hich  on  the  blood  vessels  has  started  the  inflamma- 
tory process  in  association  with  the  increased  intracranial  pres- 
sure due  to  hyperemia  and  extravasation,  cause  a  series  of 
symptoms  indicative  of  cerebral  disturbance.  In  view  of  the 
fact  that  the  lymph  spaces  of  the  subarachnoid  are  in  com- 
munication with  each  other  and  with  those  of  the  spinal  cord  the 
inflammation  easily  spreads  to  the  whole  of  the  surface  of  the 
brain  and  generally  extends  to  a  less  degree  to  the  meninges  of 
the  cord.  The  roots  of  the  cranial  nerves  passing  through  the 
membranes  are  very  often  involved.  The  stimulation  of  the 
nerve  endings  in  the  membranes  due  to  the  inflammation  and 
the  increased  intracranial  pressure  cause  pains  in  the  head. 

Anatomical  Changes.  The  acute  inflammation  may  in  cer- 
tain cases  remain  localized  though,  as  a  rule,  it  tends  to  become 
diffuse.  The  congestion  of  the  vessels  may  be  so  slight  that  a 
definite  diagnosis  can  only  be  arrived  at  by  means  of  micro- 
scopic examination.  In  the  great  majority  of  cases  there  is  an 
accumulation  of  more  or  less  turbid  exudate  which  may  be  . 
either  colorless  or  reddish  in  betw^een  the  dura  and  the  arach- 
noid and  sometimes  under  the  pia  mater  (hydrocephalus  ex- 
tcrnus).  Far  more  rarely  the  exudate  is  fibrinous  and  sur- 
rounds the  dilated  blood  vessels,  making  them  appear  as  yel- 
lowish-white streaks.  In  cases  of  diffuse  meningitis  all  these 
lesions  are  found,  involving  also  the  pons  and  medulla  and  to  a 
loss  extent  the  membranes  of  the  spinal  cord.  The  lesions  may 
be  particularly  prominent  in  the  anterior  portions  of  the  hem- 
ispheres in  cases  of  primary  meningitis  in  cattle  (Poulsen).  As 
a  general  rule  pus  tends  to  collect  at  the  places  where  the  in- 
flammation started,  causing  the  pia  mater  to  appear  as  a  thick 
membrane  saturated  with  pus,  w^hile  round  about  there  is  evi- 
dence of  hyperemia  and  serous  inflammation  only  (purulent 
meningitis).  In  cases  of  tuberculous  meningitis  there  are,  in 
addition  to  purulent  and  gelatinous  infiltration  of  the  meninges, 
grayish  translucent  or  yellow  tubercles  varying  in  size  from  a 
poppy  seed  to  a  hemp  seed  along  the  course  of  the  larger  vessels 
at  the  l)ase  of  the  brain. 

The  cortex  and  the  contiguous  white  matter  appear  sat- 
urated with  serous  liquid,  moist,  and  swollen,  and  in  conse- 
quence of  this  the  convolutions  appear  less  prominent.  On  the 
cut  surface  are  visible  vessels  extending  inwards  from  the  pia 
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mater  and  p4:'toclua\  the  majority  oT  which  are  eaused  Iry  tlie 
escape  of  blood  from  vessels  tliat  have  been  eut  through  and 
which  may  be  wi]>ed  away.  J^lore  rarely  tliere  are  small  hem- 
orrhages whicli  cannot  he  wiped  olY.  In  exceptional  cases  there 
may  be  smaUer  or  larger  softened  centers. 

Almost  without  exception  the  venous  plexuses  in  cases  of 
intlanunation  of  the  pia  mater  appear  geUitinous,  wlule  the  ven- 
tricles oF  tlie  brain  contain  a  yellowish,  turttid  litpiid  wliicb 
sometimes  contains  flocculi  or  fibrin  or  even  pus  (hydrocepliahis 
intermis  acntns).  If  tiie  inflammation  is  confined  to  tlie  venous 
plexuses  and  the  choroid  plexuses  (meningitis  internal)  the  ven- 
tricle wall  is  sometimes  softened. 

In  chronic  intlannnation  of  the  pia  the  membrane  ap- 
pears thickened  and  opaque,  especially  along  the  course  of  the 
vessels,  and  it  is  closely  adherent  to  the  cortex. 

Sjnnptoms.  Acute  meningitis  is  accompanied  f>y  general 
symptoms  of  brain  disturbaTice  which  gradually  reach  their 
maximum  within  a  shorter  or  longer  i>eriod.  At  the  connnence- 
ment  dtstorbance  of  consciousm^ss  shows  itself  by  the  dulhiess 
of  the  animal;  they  take  less  notice  of  tlieir  surroundings,  hut 
stand  with  staring  eyt^s  and  frequently  take  up  unnatural  i>osi- 
tions.  They  do  not  respond  to  accustomed  calls,  a  sudden  noise 
startles  them,  but  they  promptly  fall  into  a  sleepy  state  again. 
Aninmls  can  only  be  induced  to  move  with  difhcnlty,  and  while 
moving  are  difficult  to  lead;  their  movi^ments  may  l)e  clumsy 
and  stunil)ling,  or  in  some  cases  the  ft^et  are  lifted  higli  and 
the  head  is  held  up.  Dogs  are  particularly  restless  and  fre- 
quently change  their  position  and  attempt  to  hide  tliemselves. 
Tliey  make  no  response  when  called  and  do  not  recognize  their 
o%vners.     They  are  likely  to  snap  at  one^s  hand. 

From  time  to  time  and  frequently  within  a  few  hours  of  the 
onset  of  the  disease  there  are  s}^nptoms  of  excitement  and  even 
of  mania.  Horses  attempt  to  walk  throiigli  or  over  any  object 
that  nmy  stand  in  their  way;  they  sometimes  stand  with  their 
heatls  pressed  up  against  a  wall  and  move  their  limits  as  if  they 
were  walking.  In  many  cases  they  kick  and  l>ite  at  the  manger, 
neigh^  rear,  nmve  in  circles,  and  finally  collapse,  or  in  some  cases 
fall  over  backwartis,  by  which  time  they,  as  a  rule,  have  several 
wounds  al)out  the  head  and  face.  In  cattle  there  is  sudden  rest- 
lessness, stamping  of  the  feet,  the  head  is  held  up  am]  the  ap- 
pearance is  wild  and  staring.  They  bellow,  stagger,  strike  out 
at  any  object  or  person  near  them  with  their  horns,  lash  their 
tails,  and  climb  into  the  manger.  Finally,  they  go  down  and 
general  convidsions  set  in  which  may  l>e  started  by  a  very  slight 
external  stinudus,  ami  which  recur  a  number  of  times.  In  cases 
of  tuberculous  meningitis,  s^^nptoms  of  excitement  are,  as  a  gen- 
eral rule,  alisent.  Swine  utter  piercing  squeals,  root  about  in 
the  straw,  and  try  to  climb  the  walls  of  the  sty.  S\*mpto?ns  of 
mania  occur  far  more  rarely  in  the  other  species  of  animals* 
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In  dogs  such  symptoms  are  exceptional;  they  wander  about  in 
an  aimless  fashion,  howl  and  sometimes  bite  at  the  bars  of  their 
kennels. 

The  period  of  mania  is,  as  a  rule,  of  short  duration,  not 
more  than  a  quarter  or  half  an  hour,  and  is  followed  by  a  period 
of  deep  depression.  The  animals  are  utterly  indifferent  to  their 
surroundings,  and  if  made  to  move,  do  so  with  the  greatest 
unwillingness.  They  lie  stretched  on  the  floor,  lifting  their 
heads  now  and  then  and  moving  their  legs  as  if  walking,  or  they 
stand  with  eyes  closed  and  the  head  supported  either  against  the 
wall  or  in  the  manger.  The  limbs  take  up  unnatural  positions, 
either  widely  separated  or  even  crossed,  the  result  of  which  is 
that  they  collapse. 

The  respiration  during  the  period  of  excitement  appears  to 
be  accelerated,  but  afterwards  is,  as  a  rule,  retarded,  doep,  and 
toward  the  end  is  sometimes  of  the  Cheyne-Stokes  type.  The 
pulse  may  be  accelerated  or  slower  then  normal,  and  it  is  full. 
The  frequency  is  altered  by  the  very  slightest  of  influences.  In 
the  later  stages  it  is  weak  and  scarcely  perceptible. 

In  carnivora  and  swine  there  is  sometimes  vomiting,  par- 
ticularly in  the  later  stages. 

At  the  commencement  of  the  disease,  animals,  and  espe- 
cially dogs,  appear  to  be  in  a  state  of  hyperesthesia.  With  the 
increase  of  the  disturbance  of  consciousness  this  decreases  until 
strong  stimuli  may  provoke  no  reaction.  In  cases  of  extensive 
meningitis  there  is  often  increased  sensibility  and  warmth  of  the 
roof  of  the  cranium. 

Local  symptoms  are  rarely  observed  and  then,  as  a  rule, 
in  the  later  stages  only.  Cramp  of  the  muscles  of  the  eyes 
causes  mystagmus,  rolling  of  the  eyes  or  strabismus.  In  cattle 
the  strabismus  tends  to  be  a  convergent  one.  The  pupils  are 
generally  unequally  dilated,  and  the  reaction  to  light  is  either 
slow  or  entirely  absent.  These  symptoms  are  sometimes  asso- 
ciated with  spasms  of  the  muscles  of  mastication  or  trismus. 
In  a  proportion  of  cases  there  are  contractions  of  the  muscles 
of  the  lips,  alsB  of  the  nostrils  and  ears,  while  in  some  cases 
there  are  spasms  of  the  neck.  Fibrillar  twitcliings  or  muscular 
contractions  are  also  seen  in  some  cases  in  the  muscles  of  one 
or  other  of  the  limbs.  Individual  muscles  may  become  para- 
lyzed. In  this  connection  the  squinting  due  to  paralysis  of  some 
of  the  muscles  of  the  eyes  is  of  importance,  because  when  asso- 
ciated with  unequal  dilatation  of  the  pupils  and  rigidity  it  indi- 
cates some  diseased  process  involving  the  base  of  the  brain. 
In  addition  to  this  there  may  be  observed  paralysis  of  the 
pharynx,  of  the  muscles  of  the  face,  tongue  and  levator  of  the 
upper  eyelid.     Very  rarely  there  is  hemiplegia. 

There  is  often  an  elevation  of  temperature,  this  being  one 
of  the  first  symptoms.  In  the  larger  animals  a  rise  of  tempera- 
ture occurring  in  the  later  stages  is  not  infrequently  connected 
with  some  septic  infection  or  pneumonia. 
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There  is  partial  or  complete  loss  of  appetite.  In  their  mo- 
ments of  semi-consciousness  animals  will  pick  up  food,  but  they 
chew  it  in  a  clumsy  fashion  and  let  it  fall  oiit  of  their  mouths 
again,  or  appear  to  forget  that  they  have  it  in  their  mouths. 
While  drinking  they  will  lower  their  heads  into  the  water  until 
their  nostrils  are  covered.  As  a  general  rule  the  animals  are 
constipated  and  the  elimination  of  urine  is  retarded. 

Careful  clinical  observations  have  shown  that  during  the  course 
of  an  attack  of  cerebral  meningitis,  there  are  often  pronounced  symp- 
toms of  spinal  meningitis. 

At  the  present  time  little  is  known  regarding  the  symptoms 
of  chronic  cerebral  meningitis.  In  view  of  the  fact  that  it  is 
the  cortex  that  is  chiefly  involved  disturbance  of  the  functions 
of  the  cortex  might  be  expected.  Some  cases  of  staggers  might 
be  due  to  chronic  peri-encephalitis.  Lecarpentier  observed 
twisting  of  the  head  and  rolling  to  the  right  in  a  young  dog 
affected  with  ossification  of  the  tentorium  cerebelli  and  com- 
pression of  the  motor  branch  of  the  trigeminal  nerve. 

Course.  The  symptoms  vary  from  case  to  case  and  make 
their  appearance  in  varying  sequence.  Horses  die,  as  a  rule, 
within  two  or  three  days  after  the  first  appearance  of  symp- 
toms ;  that  is  to  say,  before  the  excitement  or  stupor  has  become 
suflRciently  pronounced  to  allow  of  a  sufficiently  accurate  diag- 
nosis to  be  made.  There  are  cases,  however,  in  which  the  onset 
of  the  mania  is  apparently  sudden ;  this  being  quickly  followed 
by  a  period  of  great  depression  and  death  within  twelve  hours. 
There  are  still  other  cases  in  which  the  animals  appear  merely 
exhausted  for  several  days,  the  exhaustion  being  associated  with 
loss  of  appetite,  difficulty  of  moving,  dullness,  etc. ;  the  sj^nptoms 
peculiar  to  the  disease  becoming  pronounced  towards  the  end 
of  the  second  or  third  week.  There  are  all  gradations  between 
these  two  extremes  and  .in  practice  the  differentiation  between 
the  acute  and  chronic  forms  is  not  sharply  marked  and  is  of 
little  actual  value.  In  cattle  primary  meningitis  generally  lasts 
for  one-half  to  two  days,  whereas  tuberculous  meningitis  is,  as 
a  rule,  subacute. 

With  regard  to  the  sequence  of  the  symptoms  it  may  bo 
said  that  the  disease  generally  commences  with  dullness,  fol- 
lowed by  a  period  of  excitement.  This  in  turn  is  followed  by 
loss  of  consciousness  and  in  a  proportion  of  cases  by  paralysis. 
These  stages  frequently  merge  into  each  other  and  there  may  be 
a  complete  absence  of  paralysis.  In  other  cases  the  periods  of 
excitement  and  stupor  alternate  at  varying  intervals,  and  not 
rarely  there  is  obvious  improvement  in  the  animal.  In  a  horse 
affected  with  leptomeningitis  of  the  medulla  oblongata  Frohner 
observed  that  the  head  was  suddenly  hold  in  an  obliqiio  position 
and  there  was  also  paralysis  of  the  muscles  of  deglutition  with- 
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out  any  sensory  disturbance.  Pronounced  improvement  may 
be  observed  in  protracted  cases.  The  animal  may  improve  to 
such  an  extent  that  it  may  return  to  work,  but  after  a  time  the 
disease  may  reappear  and  possibly  in  a  more  severe  form,  death 
occurring  shortly  after.  Such  relapses  may  be  due  to  great 
heat  or  to  some  external  stimulus. 

Complications  are  of  frequent  occurrence,  the  most  common 
of  which  are  hypostatic  pneumonia  or  pneumonia  due  to  foreign 
bodies,  septicemia  or  pyemia. 

Diagnosis.  In  well-marked  cases  diagnosis  is  not,  as  a  rule, 
attended  with  any  difficulty,  especially  if  the  history  of  the  case 
affords  any  information  as  to  the  nature  and  the  manner  of  the 
infection.  In  this  connection  the  following  points  are  of  im- 
portance: suddenly  occurring  disturbances  of  consciousness, 
squinting  due  to  disease  of  the  nerves  controlling  the  muscles 
of  the  eyes,  contraction  or  unequal  dilatation  of  the  pupils, 
spasms  of  the  muscles  of  the  neck,  trismus,  active  congestion  of 
the  papilla  of  the  optic  nerve,  paralysis  of  the  cranial  nerves 
which  is  present  in  some  cases,  vomition  in  the  dog  and  pig,  and 
painfulness  of  the  top  of  the  cranium.  If  the  disease  is  not 
fully  developed  and  only  symptoms  of  a  general  nature  are  to 
be  observed  diagnosis  presents  considerable  difficulty  and  may 
be  impossible. 

Dullness  and  stupor  are  observed  in  a  number  of  infectious 
diseases,  but  in  these  cases  the  symptoms  of  brain  disturbance 
are  not  pronounced  and  there  is  an  absence  of  impulsive  move- 
ments. In  malignant  catarrh  the  disease  of  the  eyes  (opacity 
of  the  cornea  and  fibrinous  iritis)  and  the  nose  supplies  a  satis- 
factory explanation  of  the  direct  cause  of  the  dullness.  The 
differential  diagnosis  of  rabies,  suspicion  of  which  may  be 
roused  by  the  attacks  of  mania,  is  based  principally  upon  the 
absence  of  muscular  spasms  and  the  fact  that  rabies  terminates, 
fatally  in  eight  or  nine  days  at  the  most.  Simple  acute  cerebral 
hyperemia  may  sometimes  cause  symptoms  of  excitement  and 
dullness  to  a  slight  extent.  Differential  diagnosis  in  this  in- 
stance is  based  upon  the  rapid  and  favorable  course  run  by  the 
disease.  In  the  absence  of  a  complete  series  of  characteristic 
symptoms  it  is  scarcely  possible  to  distinguish  between  simple, 
acute  meningitis  and  purulent  meningitis.  In  the  case  of  the 
horse  acute  relapses  of  chronic  dropsy  of  the  ventricles  have 
to  be  taken  into  consideration.  The  primary  meningitis  occur- 
ring in  cows  at  calving  differs  from  parturient  paralysis  in 
that  there  is  fever,  the  pupils  are  contracted  and  in  some 
cases  there  are  general  convulsions. 

Certain  poisons  (lead,  santonin  and  bacterial  toxins)  some- 
times cause  meningitis  which  is  so  similar  in  its  characters  that 
a  diagnosis  can  be  made  only  by  a  postmortem  examination. 
In  the  dog  pentastomatosis  and  helminthiasis  must  be  taken 
into  consideration,  and  in  the  ox  and  sheep  staggers.    Deep- 


604 


In  (lamnmliou  of  the  Pia  Mater. 


seated  hiHainmation  in  tlio  neck  sometimes  causes  spasms  of  the 
muscles  and  other  symptoms,  hut  in  such  eases  there  are  no 
disturbances  of  consciousness,  such  as  are  seen  in  cases  of  men- 
ingitis. 

Accurate  diiferentiation  between  serous  and  purulent  men- 
ingitis is  only  possible  if  tlie  cireumstanees  suggest  tliat  the  in- 
fection is  of  a  purulent  nature.  In  cuses  of  ^^npi juration  the 
symptoms  are  generally  very  severe  and  death  takes  {dace  in  a 
very  short  time.  Tuherculous  meningitis  uuiy  be  diagnosed 
witti  certainty  if  tubercles  can  be  discovered  on  the  iris  or  in  tlie 
posterior  portions  of  the  eye.  In  cattk*  tbe  presence  of  tutfer- 
cidous  meningitis  is  very  prohahit*  when  there  ai*e  disturbances 
of  function  of  the  nerves  leaving  the  base  of  the  hrain,  or  symp- 
toms of  a  slowly  progressive  meningitis  appear  in  an  otlierwise 
tuhercuhnis  animal 


Prognoiis.  Meningitis  is  a  dangerous  disease  in  that  re- 
covery rarely  occurs  save  in  the  case  of  puerperal  meningitis  in 
the  cow,  in  which  instance  a  cure  may  often  lie  elTectecl,  pro- 
vided treatment  be  conmicn<*ed  in  tiiiie.  The  longer  treatment 
is  delayed  the  more  unfavora!>h^  tlie  prognosis,  and  should 
symptoms  persist  for  more  than  Jive  days  recovery  is  scarcely 
to  be  exi>ected.  About  75  per  cent  of  cases  tenninate  fatally 
and  in  the  others,  although  acute  symptoms  disai>pear,  some 
secondary  disease  ahnost  always  remains  whi(*h  gi-eatly  ile- 
creases  the  value  of  the  animal  In  the  horse  dropsy  of  tlie  ven- 
tricles is  possibly  the  commonest  sequel  It  nuiy  appear  imme- 
diately  after  the  disappearance  of  tlie  acute  synit)toms,  or  its 
appearance  nmy  lie  delayerl  for  weeks  or  even  months.  It  some- 
times occurs  after  ivpeated  acute  relapses.  Among  the  sequela? 
may  be  mentioned :  amaurosis,  deafness,  staggers  resulting  from 
atrophy  of  the  cortex,  |>aralysis  of  individual  muscles  or  groups 
of  muscles. 

In  ainmals  that  recover  there  is  a  tendency  to  relapses. 

Treatment.  Tlie  first  thing  to  do  is  to  get  the  aniiiial  into 
a  dark,  (juict  }ilace  where  it  can  move  (restraint  only  excites  it), 
and  where  it  cnnnot  injure  itself  should  it  have  an  attack  of  de- 
lirium. In  fine  weather  animals  may  be  placed  in  the  open  in 
enclosures.  Injurit^s  to  the  head  may  be  avoided  by  applying 
bandages.  The  straw  should  ho  short  so  that  the  animal  may 
not  get  eiitaTigh^d  in  it.  Dogs  nnist  be  ctmfined  in  roomy 
kemiels  so  that  they  cannot  bite  peoi>le  or  other  aninmls. 

Herl>ivora  sliould  be  given  good  hay  and  roots  and  fresh 
green  food  as  far  as  fiossilile,  with  occasional  bran  mashes  or 
gi^uel  Carnivora  sliould  have  milk,  soup,  and  boiled  salt  meat 
finely  minced.  Brandy  and  wine  are  useful  in  *small  animals. 
If  the  animals  do  not  take  food  of  tlieir  own  accord  they  must 
be  fed  (see  page  12.*?),  provided  that  it  does  not  excite  them. 
Animals  will  sometimes  take  suflicient  food  if  it  be  placed  in 
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their  mouths.  With  the  idea  of  supplying  nourishment  for  the 
nerve  cells  Fambach  gave  horses  daily  injections  of  water  or 
salt  solution  containing  0.5-1.0  gm.  of  lecithin  which  had  been 
previously  dissolved  in  alcohol.  As  a  rule  four  or  five  injec- 
tions suflBced.  Subsequent  investigations  showed,  however,  that 
this  had  no  special  action.  The  bowels  may  be  regulated  by  the 
administration  of  salts,  enemata  or  castor  oil,  and  cats  and  dogs 
should  be  given  calomel  (0.3-0.4  gm.  or  0.05  gm.).  Where  there 
is  loss  of  consciousness  or  difficulty  in  swallowing  owing  to 
pharyngeal  paralysis,  the  drugs  may  be  introduced  with  the 
food  by  means  of  an  esophageal  tube. 

Cold  water,  snow,  or  broken  ice  may  be  usefully  applied 
over  the  frontal  and  parietal  regions.  This  is  best  done  by 
means  of  rubber  bags  or  bottles.  In  cases  of  severe  and  per- 
sistent stupor  cold  douches  may  be  given  for  periods  of  five  or 
ten  minutes.  These  methods  must  be  applied  only  if  they  can 
be  adopted  without  exciting  the  animal. 

In  the  very  early  stages  bleeding  may  be  practiced;  Klemm 
advised  the  subcutaneous  injection  of  pilocarpine  (0.2-0.4  gm. 
for  a  horse)  in  order  to  reduce  the  blood  pressure  in  the  brain. 
This  treatment  has  often  been  adopted,  although  good  results 
have  not  been  obtained  as  a  rule.  Alleviation  or  even  consid- 
erable improvement  has  been  observed  in  subacute  cases  fol- 
lowing injections  repeated  for  several  days.  Under  certain  cir- 
cumstances the  drug  is  prejudicial.  Arecoline  may  be  given 
with  the  same  object,  the  dose  being  0.06-0.8  gm.  Potassium 
iodide  or  other  iodine  preparations  may  be  given  to  accelerate 
the  absorption  of  the  exudate,  large  animals  receiving  10-15  gm. 
and  small  animals  1-2  gm.  daily. 

Smart  rubbing  of  the  neck  and  the  inner  surfaces  of  the  thighs  is  advised  by 
many  authors  and  especially  in  France.  Intravenous  injeotions  of  tincture  of 
veratrine  are  of  doubtful  value. 

Where  there  is  great  restlessness  chloral  hydrate  given  in 
enemata,  and  subcutaneous  injections  of  morphia  are  indicated 
because  the  animal  is  likely  to  injure  itself  severely.  Morphia 
may  stop  vomiting  in  the  dog  and  pig. 

Surgical  intervention  will  probably  prevent  the  extension  of 
secondary  meningitis  where  that  is  due  to  injuries  to  the 
cranium  or  to  disease  of  neighboring  organs. 

During  the  period  of  convalescence  the  animals  should  be 
nursed  with  great  care  in  order  to  avoid  any  relapse,  and  they 
should  be  cautiously  put  to  work  only  after  all  disturbances  of 
consciousness  have  completely  disappeared  for  several  days. 

Literature.  Argrvle,  Vet.  Joum.,  1904,  162.— Augustin,  Rev.  G6n.,  1905,  V, 
264.— Besnoit,  Rev.  V6t.,  1906,  641.— Cad6ac,  J.  V4t.,  1901,  14;  1902,  193;  1907, 
588.— Chriatiani,  A.  f.  Tk.,  1909,  XXXV,  253  (Lit.).— Frohner,  Monh.,  1908,  XIX, 
129.— Hamoir,  Ann.,  1906,  391.— Hess,  Schw.  A.,  1896,  XXXVIII,  198.— Misch, 
V.  A.,  1903,  CLXX,  158.— Poulsen,  Maanedsskr.,  1908,  XIX,  182;  Pr.  Mil.  Vb., 
1S99-1908.— Rabieaux,  J.  V5t.,  1901,  729.— Siedamgrotzky,  8.  B.,  1888,  20.— Streit, 
B.  t  W.,  1906,  385.— Thomassen,  Ann.,  1893,  243. 
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Epkootic  Cerebrospinal  Meningitis* 
spinalis  enzootica. 

(Bo ma  Disease,} 


Meningitis  cerebro- 


Epizootic  cerelii'o-spiiial  iiieiiiii<4:itis  of  tlie  domesticated  ani- 
mals 18  an  independent  infectious  disease  characterized  by  iii- 
(iaiTiniation  of  tlie  meml)raneB  of  the  brain  anrl  spinal  cord  and 
tlie  adjacent  nerve  tissues*  In  certain  districts  the  disease  is 
enzootic  and  even  tends  to  be  epizootic.  In  many  cases  there 
are  no  macroscopic  lesions. 

Under  this  term  we  shall  here  consider  only  those  cases  of  menin- 
gitis which  are  capahle  of  spreading  epizootically,  although  soeh  eases 
um\\  under  certain  eircunistanees,  oei*ur  sporaiiieally.  Tliis  compre- 
hensive drlinition  meets  hotli  si'ienlifie  and  prai'ticiil  demajids.  It  has 
heeti  proved  that  in  diffuse  €eri*l)ral  meiiingilis  Ihe  infiamination  often 
spreads  lo  the  inLMabraiies  of  the  spinal  eord  to  a  varying  extent,  the 
disseiinnaiion  of  the  infective  material  heing  favored  hy  the  eoinmu- 
iiieations  wliiek  exist  hetween  the  suhoraehnoidal  spaces  of  the  two  mem- 
branes. It  is  not  advisable  to  separate  such  cases  from  those  that  af- 
fect the  membranes  of  the  brain  only  and  class  them  with  simple 
ccrebro-spinal  meningitia  For  on  the  one  hand  it  is  i[uite  possible 
that  in  one  case  the  inflammation  may  remain  restricted  to  the  mem- 
branes of  the  brain  only  and  in  other  eases  extend  to  the  menibraues 
of  the  spinal  cord,  on  the  other  hand  cerebral  meningitis  is  as  a  rule 
secondary  to  some  other  primary  diseased  condition  and  does  not  spread 
cpizootieady.  It  is  possible,  however,  that  some  forms  of  secondary 
meningitis,  such  as  are  met  with  in  iiiflnenza  and  strangles,  may  in  some 
cases  become  epizootic,  but  in  such  cases  the  secondary  nature  of  the 
disease  is  olivious. 

Examination  of  the  facts  regarding  tlie  pathogenesis  of  this  disease 
indicates  decisively  that  the  soealled  Borna  disease  must  be  ranged 
with  enzootic  cerehro-spinal  meningitis. 

SpliiieHleinuhl  objects  to  the  desfcription  **  Borna  Dis<?ase*'  on  the  groumlN 
that  it  is  not  historically  corret.*t.  The  (fi^ease  *li«l  not  first  orcur  in  the  Borna 
district,  but  had  already  been  observed  io  other  parts  of  Crerinany  and  in  other 
countries,  **('ramp  of  the  neok "  (Genickstarre)  ib  al^o  wot  so  ^ood  a  teroi  to 
apply  to  the  f?ocalled  Borna  dij<eaBe  as  to  pome  other  kin<ls  of  cerebro-spinal  inenin- 
gxtm  as  the  symptom  \h  not  Infrerpipntly  ah^icnt.  *' Inflammation  of  the  brain 
and  ppinal  cord*^  eannot  be  conaidered  as  quite  correct,  for  as  a  nmtter  of  fact 
when  indaminatory  lenions  are  present  the  affeetion  of  the  brain  siibstanre  is 
secondary-  A  more  correct  term  would  be  ^ '  Meningo-eacephalitis  and  Meriin- 
go-myelitis.'^ 

Historical.  The  disease  of  the  horse  ohsei*ved  in  Wiirtembnrg  in 
1813,  and  sohscfiuently  described  by  AYorz  as  ** Heat-stroke"  (Hitzige 
Kopfkranbeit)  was  probably  an  enzootic  eerebro-spinal  meningitis. 
The  disease  which  spread  through  Europe  in  the  yeai-s  1824-1828,  and 
which  was  descril>ed  by  Franque  as  *' Fever  of  tlie  Nerves'*  wajs  pro!t- 
ably  the  same.  Sporadic  and  enzootic  eases  of  the  disease  were  ob- 
served in  several  of  the  northern  American  States  by  Large  (1847) 
and  later  by  Liautard  (1869).  In  1878  and  187D  it  attracted  the  at- 
tention of  the  veterinary  surgeons  in  Saxony,  especially  in   tlic  dis- 
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tricts  of  Zwickau,  Plauen,  and  Auerbach,  and  during  the  period  1883- 
1886  it  became  epizootic.  From  1894  onwards  it  spread  more  wide- 
ly and  became  more  malignant  in  character,  and  especially  in  and 
around  Borna.  This  accounts  for  the  name  Borna  disease.  In  1880, 
Kocurek  observed  an  epizootic  cerebro-spinal  meningitis  in  a  district 
in  Upper  Hungary,  where  in  1875-1876  Raisz  had  seen  an  outbreak  of 
cerebro-spinal  meningitis  in  the  human  subject.  The  disease  is  of  fre- 
quent occurrence  in  Belgium  (Marcq,  **Mal  d'Aizeau). 

In  1896  Siedamgrotzky  and  Schlegel,  and  Johne,  simultaneously 
carried  out  extensive  bacteriological  and  pathological  investigations  as 
to  the  nature  of  the  disease.  Further  researches  were  made  by  Oster- 
tag  in  1900.  Wilson  and  Brimhall  investigated  the  disease  from  clin- 
ical, bacteriological,  and  anatomical  points  of  view  during  an  outbreak 
in  North  America  (1898-1903).  Streit  (1902),  Harrison  (1905),  and 
Christiana  have  also  made  investigations.  Histological  investigations 
by  Dexler  (1900),  and  more  recently  by  Oppenheim  (1907)  have  fur- 
nished proof  that  Borna  disease  is  an  inflammatory  one. 

In  1867  an  enzootic  cerebrospinal  meningitis  was  described  by 
Meyer  in  cattle.  This  appeared  to  be  primary  in  some  cases,  and  there 
was  never  any  plastic  exudate.  Schmidt  (1888)  saw  cases  in  which  there 
were  hemorrhages  of  the  pia  mater,  and  the  cerebrospinal  fluid  was 
gelatinous;  while  Utz  (1896)  in  a  similar  enzootic  found  no  pronounced 
lesions.    The  disease  was  observed  in  calves  by  Roder  in  1896. 

Cases  of  a  contagious  nature  were  observed  in  sheep  by  Stohr, 
Eichbaum,  and  Wilke  on  one  occasion  in  a  district  where  there  were 
cases  of  cerebro-spinal  meningitis  in  man.  Roloff  (1868)  observed  it  in 
a  flock  of  lambs.  Microscopic  examination  showed  only  perivascular 
cellular  infiltration  of  the  pia  mater.  Schmidt  (1868)  described  an  epi- 
zootic among  sheep  in  Eastern  Prussia,  in  which  there  were  punctiform 
hemorrhages  of  the  pia  mater  and  cellular  infiltration  of  the  membranes 
of  the  brain.  Popow  (1882)  and  Wischnikowitsch  (1889)  believed  that 
in  an  enzootic  occurring  in  Russia,  in  which  there  were  lesions  in  the 
lungs,  the  possibility  was  not  excluded  that  the  meningitis  might  be 
secondary.  Prietsch  (1896)  saw  an  outbreak  in  a  flock  following  drink- 
ing from  a  brook  which  was  suspected  of  containing  the  infective  ma- 
terial of  the  socalled  Borna  disease.  In  1899  Walther  described  the 
occurrence  of  the  disease  in  the  district  around  Borna.  Further  obser- 
vations have  been  made  by  Savigne  and  Leblanc  regarding  the  disease 
in  sheep,  calves,  and  lambs. 

In  1868  cerebro-spinal  meningitis  was  observed  by  Renner  in  the 
dog.  In  one  town  there  were  20  cases,  almost  exclusively  confined  to 
hounds.  In  these  cases  there  was  a  purulent  exudate  between  the  mem- 
branes.   The  disease  was  not  distemper. 

Several  diseases  more  or  less  resembling  cerebro-spinal  meningitis  have  been 
described  by  a  number  of  authors,  but  these  are  apparently  of  a  diflPerent  nature. 
Apostolides  (1880)  described  a  very  fatal  disease  occurring  in  Cairo  and  the  sur- 
rounding district  (more  than  500  horses,  700  mules,  and  200  asses  died).  This 
disease  was,  according  to  Nocard  and  Leclainche,  a  septicemia  analogous  to  Mas^ 
sauah  t\'])hua.  In  the  cases  published  by  Pearson,  Martin  and  Lucet,  the  possi- 
bility of  poison  does  not  appear  to  have  been  excluded,  and  McCarthy  and  Ravenel 
have  apparently  observed  symptoms  of  meningitis  in  certain  cases  of  poisoning. 

Occurrence.  The  disease  appears  to  be  associated  with  cer- 
tain low-lying  districts,  and  tends  to  break  out  either  every  year 
or  at  intervals  of  a  few  years.     The  outbreaks  are  variable  in  ex- 
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tent.  Sometimes  they  are  very  extensive  and  cause  severe 
losses  and  at  other  times  there  are  only  sporadic  cases.  The 
outbreaks  tend  to  be  more  severe  in  years  when  the  rainfall  is 
heavy.  It  is  ol>served,  as  a  rule,  on  cultivated  land  only.  In 
the  majority  of  cases  the  disease  occurs  in  affected  districts 
only  on  certain  farms  or  on  certain  parts  of  a  farm,  and  there 
may  be  only  one  animal  affected  in  a  stable,  while  in  other  cases 
there  may  be  a  large  number  diseased  and  the  death  rate  maj^  be 
high.  The  severity  of  the  disease  appears  to  vary  with  the  sea- 
sons. As  a  rule  the  first  serious  outbreaks  occur  in  January 
and  February.  The  maximum  is  reached  in  May  or  June  and 
from  this  time  they  gradually  decline,  and  in  the  last  quarter  of 
the  year  there  may  be  either  sporadic  cases  only  or  the  disease 
may  disappear  entirely.  This  cyclical  occurrence,  which  is  par- 
ticularly noticeable  in  affected  districts  in  Germany,  is  prob- 
ably dependent  upon  the  heavy  rainfall  and  the  warmth  of  the 
earth  during  the  second  and  third  quarters ;  these  factors  in  all 
probability  favoring  the  development  of  the  cause  of  the  dis- 
ease (Liebener).  The  sporadic  cases  which  apparently  occur 
everywhere  are  probably  an  independent  type  of  meningitis 
(Christiani). 

In  Germany  the  disease  is  especially  common  in  Saxony,  Thuringen  and 
Wurtemburg.  In  Saxony  the  following  districts  are  chiefly  affected:  Borna, 
Grimma,  Zwickau,  Plauen,  Auerbach,  Chemnitz,  Leipzig,  Bautzen,  Glauchau  and 
Bochlitz.  In  1896  there  were  1,198  horses  attacked,  and  in  the  years  19031908 
there  were  439,  590.  264,  213,  1,095,  and  508.  In  1903  compensation  amounting 
to  $140,536  was  paid  for  439  horses,  and  during  the  period  1904-1908  the  com- 
pensation for  2,903  horses  amounted  to  $346,496.  The  disease  has  been  known 
in  the  Province  of  Saxony  for  the  last  thirty  years,  but  it  was  in  1896  that  it  first 
became  widely  disseminated.  The  districts  principally  involved  were  Mersebiirg 
and  Erfurt,  Delitzseh,  Eckartsberga,  Querfurt,  Saalkreis,  Merseburg,  Weissenfels, 
Ziegenriick,  Weissensee,  Langensalza.  The  following  are  the  numbers  of  cases 
during  the  period  1897-1908:  86,  137,  499,  317,  162,  81,  109,  224,  52,  62,  492,  and 
127.  In  the  years  1901-1906  the  disease  was  reported  in  Sehwarzburg-Rudolstadt, 
and  isolated  cases  occurred  in  Saxe-Coburg-Gotha  and  Magdeburg. 

The  disease  was  observed  in  Hungary  in  1880-1882  and  again  in  1897  and 
1898  in  horses  in  the  district  of  Zemplem.  About  200  animals  were  affected. 
Fresh  outbreaks  have  been  reported  since  that  time. 

Two  great  outbreaks  have  been  reported  in  Belgium. 

Cases  have  occurred  in  horses  in  Great  Britain  and  Russia,  more  than  200 
horses  dying  in  the  Don  Province  in   1902. 

In  North  America,  New  York,  Pennsylvania,  New  Jersey,  Minnesota,  On- 
tario, and  Illinois  appear  to  be  the  most  seriously  affected.  About  4,000  horses 
and  mules  were  destroyed  in  the  valleys  of  the  Brazos  and  Colorado  rivers. 

Etiology.  Epizootic  cerebro-spinal  meningitis  is  due  to  an 
infection. 

In  the  subarachnoidal  fluid  of  a  horse  affected  with  the  socalled 
Borna  disease,  Siedamgrotzky  &  Schlegel  found  a  micrococcus  and  more 
rarely  a  diplococcus  measuring  about  0.6  /i.  On  the  surface  of  gelatin 
this  organism  formed  dirty  white,  sharply  circumscribed  colonies  about 
the  size  of  linseed.  These  colonies  showed  a  characteristic  dense-look- 
ing point  at  the  center.  In  broth  there  was  diffuse  turbidity  and  a 
large  amount  of  flocculent  deposit.  Intravenous  inoculation  with  cul- 
tures into  horses  in  one  ease  produced  no  effect ;  in  a  second,  there  were 
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symptoms  of  a  slight  brain  (iisturhaner,  and  tlie  miiTOcoeci  were  dem* 
onstriited  in  the  eerehro-spimd  tinid^  while  in  a  third,  the  injection  was 
fallowed  by  symptoms  of  sleepy  staggers.  Subdural  inoculation  into 
horst'S  eaused  severe  uieningo-eneephalitis,  the  coeci  being  demonstraljle 
in  pure  eultnre  in  the  exudate, 

Johne  found  diploeoeei  in  the  cerebro-spiiial  fluid,  and  in  one  ease 
in  the  bloml  of  diseased  horses.  The  eoeci  measured  0.4  to  0,8  ft;  and 
some  were  free  and  others  included  within  eells.  After  staining  with 
Ziehl's  stain  and  washing  vnth  dilute  aeetie  acid,  the  organisiius  showed 
speeial  shapes  resembling  coffee  beans  or  wheat  grains.  They  were  not 
constantly  Gram-fast, 

The  cultural  charaetei's  resembled  those  of  the  Siedamgrotzky- 
Schlegel  organism  and  short  chains  were  formed.  Growth  was  partic- 
ularly luxuriant  in  the  condensation  wah^r  of  agar  when  the  eultures 
were  ineubated.  This  organism  was  called  by  Johne,  the  Diploeoeciis 
intercellularis  e([ui,  on  aeeouut  of  its  morphological  and  biological  re- 
semblance to  the  causal  organism  of  contagions  cerebro-spinal  menin- 
gitis in  man.  Typical  symptoms  of  Borna  disease  followed  the  sub- 
dural iimeulation  of  the  organism  into  two  goats  and  three  Iiorses.  All 
the  horses  recovered  while  the  goats  died.  Al  the  postmortem  of  one 
of  the  goats  a  purulent  and  fibrinous  spinal  meningitis  was  discovered. 
Similar  diplococci  were  found  hy  Jlareq  in  diseased  horses  in  Belgium, 

Organisms  morphologically  resembling  tlie  diplocoecus  of  Johne 
were  found  by  Ostertag  in  cases  of  Borna  disease.  The  organisms  oc- 
curred only  in  very  small  nnndiers,  am!  were  very  rarely  included  with- 
in cells.  They  were  as  a  rule  present  in  the  subdural  and  ventricular 
fluid  of  the  brain  and  occasionally  in  the  blood,  liver  and  nrine,  but 
only  very  exceptionally  in  the  substaiu'e  of  the  brain.  On  artificial 
rncilia  short  chains  were  formed;  division  was  in  two  planes;  the  or- 
ganism was  non-motile,  and  Gram-fast.  Growth  on  artificial  media  was 
scanfy,  but  it  was  particularly  abundant  in  the  con<lpnsation  water  of 
agar.  The  organism  grew  eriually  well  on  acid  and  alkaline  media. 
In  broth  tln^re  was  uniform  turbidity,  contrary  to  what  is  the  ease  with 
the  streptoeoceus  pyogenes.  Gelatin  was  not  li<|uefied.  Multiplication 
of  the  cocci  occum^l  in  water  containing  ammonia  or  nitrous  acid. 
The  optimiun  temperature  for  growth  was  that  of  the  body.  Resis- 
tance offered  !>y  the  organism  was  slight,  desiccation  causing  rapid  de- 
struction. The  organism  soon  died  in  pure  water,  while  ihey  remained 
alive  for  4  months  in  moist  substances.  Multiplication  occurred  in  wa- 
ter containing  drainage  from  stables. 

The  raicroorganism  designated  by  Ostertag  as  Borna-Streptococ- 
cus  was  pathogenic  for  the  horse,  but  not  for  the  laboratory  animals. 
Subdural  incjcnlation  into  hoi*se8  was  promptly  followed  by  the  usual 
symptoms.  According  to  Profe^  repeated  intra%'enous  inoculations  at 
short  intervals  caused  a  disease  rescrnbling  Borna  disease,  while  a  sin- 
gle inoculation  or  a  nund>er  spread  over  a  long  time  caused  a  condi- 
tion  that  was  not  at  all  typical,  and  fjuite  transitory.  Goats  and  sheep 
are  susceptible  to  subdural  inoculation,  but  not  to  so  great  an  extent 
as  the  hoi*se.  Cattle  and  pigs  are  refractory.  The  introduction  of  the 
organism  niidcr  Uw  skin,  into  the  nose,  eye,  ear  or  aliiupntary  canal 
is  not  followed  by  any  symptoms  in  the  horse. 

Streit  isolated  an  organisru  rlosely  resembling,  and  possibly  iden- 
tical with  the  streptococcus  of  Borna  disease?  from  a  case  of  epizootic 
cerebro-spinal  meningitis  in  a  horse  in  Ontario,  as  did  also  Grimm  in 
soutln^rn  Germany,   while   Harrison  observed  a  quite  different  organ- 
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isTiL      (Christ iaui   found   nn   exactly   siiiHlar   organism   in   primary   spo- 
radic meningitis  m  the  hoi*se,  and  in  a  goat  (see  page  625), 

III  an  outbreak  in  Minnesota,  Wilson  &  Brinihall  fonixd  an  organ- 
ism corresponding  witli  the  Mieroeoeeus  meningitidis  cerebrospinalis  of 
Weiehselbauni  in  the  central  nervous  system  of  a  cow.  In  other  out- 
breaks in  cattle,  horses,  sheep  and  pigs  only  Fraiikers  diplococcus  pneu- 
nmniip  eould  be  found.  The  latter  organism  was  also  found  at  the  same 
tirm*  in  men  dead  of  eerebo-spiiial  meningitis.  Horses  inoenlated  suh- 
ciitaiieously,  intravenously,  subdurally,  in  the  lirain  and  lumbar  portion 
of  the  spinal  eord,  ail  died  showing  typical  syniptoms  of  cerebrospiiial 
meningitis;  and  diplocoeei  were  found  in  pure  enltnre  in  tbe  central 
nervous  system  of  tbe  experimental  animals.  A  similar  organism  was 
found  by  Trambusti  in  the  meningeal  exudate  of  a  sheep,  by  Manfred 
d'Ercole  in  two  calves,  and  Zangheri  in  a  horse. 

Bacteriological  investigations  have,  therefore,  not  as  yet 
given  any  perfectly  satisfactory  results,  although  it  is  prol)alde 
that  Siedani^rotxky  &  Sclilegel,  Johne,  Ostertag,  Streit,  Grinmi, 
Christiani,  Mareq,  and  posisildy  also  Wilson  &  Brimhall,  were 
dealing  with  the  same  organism  wiiieh  had  in  some  w^ay  varied 
its  characters  somewhat.  Further  investigations  are  necessary 
to  decide  whether  the  cause  of  the  socaUerl  Borna  disease  is 
always  present  in  cases  of  cerebro-spinal  meningitis  in  tlu^  horse, 
and  whether  it  plaj^s  any  part  in  tlie  production  of  the  disease 
in  other  species,  at  least  in  a  proportion  of  cases.  The  obser- 
vations of  Prietseh,  Walther,  Proger  and  Wilson  &  Brindudl 
appear  to  indicate  that  this  is  the  case.  A  solution  is  also  re- 
quired to  the  question  as  to  what  relationship  exists  l)etween 
the  organism  described  by  Johne  and  others  to  the  diplococcus 
intracelhihiris  of  the  human  subject.  According  to  Johne  the 
two  may  be  distinguished  by  the  fact  that  the  organism  which 
occurs  in  the  horse  may  be  present  in  the  central  nervous  sys- 
tem without  causing  lesions  but  simply  an  intoxication.  Ac- 
cording to  Ostertag  tliere  is  no  coniieetion  l>etween  the  two  or- 
ganisms. Cliristiani,  on  the  other  hand,  was  unable  to  find  any 
differences  between  the  streptococcus  found  by  him  and  the 
diplococcus  intracellularis  of  Weichselbaum. 

There  is  the  possibility  that  epizootic  cerebro-spinal  men- 
ingitis in  the  lower  animals  is  not  an  etiological  entity*  and  as 
the  diplococcus  intracellularis  and  tlie  d.  pneumonia*  occur  in 
man,  each  may  be  responsible  for  epidemics  of  the  disease  in 
the  human  family. 

Natural  Infection.  Under  natural  circumstances  infection 
takes  place  through  the  medium  of  infected  water  or  food.  The 
fact  that  at  the  postmortem  there  is  usually  found  catarrhal 
pharyngitis  and  gastro-enteritis  suggests  the  possibility  that,  in 
spite  of  the  negative  results  so  far  obtained  experimentally  by 
feeding,  the  infective  material  enters  by  the  alimentary  canal 
and  in  some  unknown  way  gains  access  to  the  blood  stream  and 
thus  is  enabled  to  exercise  its  toxic  effect 
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Water  coirtanihiated  with  iHtrogeiious  materials  aiul  all 
food  coming  into  eoiihi(*t  with  it  are  iMiaally  ilangeroiis  in  this 
eoiuieetion.  Ustertag  it  Prote  liave  been  ahle  to  isolate  the 
Boriia  streptocoeeus  from  water  containing  annnonia  and  lutrous 
acid  obtained  from  the  drains  of  infected  stables.  According 
to  Liehener  the  organism  may  exist  in  the  gronnd  and  its  <lis- 
semination  de|)ends  largely  npau  the  nature  of  tlie  titxiring. 
Where  the  snbsail  is  loamy  the  infective  material  may  he  washed 
down  l)y  heavy  rains  and  finally  l>e  carried  into  streams. 

It  is  not  certainly  known  how  the  infective  material  reached 
the  ground  or  water,  hiitt  altbongh  its  presence  in  urine  is  the 
exception,  yet  it  is  possible  that  it  is  by  means  of  the  urine  of 
diseased  animals.  It  is  prohalde  that  under  suitable  conditions 
the  organism  can  maintain  a  saprophytic  existence,  and  that  un- 
der certain  circmnstances  that  are  not  as  yet  known  it  becomes 
patliogenic. 

No  obsiTvatioTiR  liav©  }>ecn  made  in  veterinary  Die^lieiiii*  as  to  whet^ier  the 
organism  may  Ih^  prf>ent  in  tbe  upper  air  imssages  of  otherwise  healthy  animals 
and  under  certain  conditions  develop  patbogenie  eharacters. 

The  disease  is  not  transmitted  directly  from  animal  to  ani- 
mal Some  oliservations  appear  to  suggest  at  first  sight  that 
this  does  occur,  but  it  is  far  more  probable  in  sucli  cases 
that  the  infection  is  carried  l>y  food  or  water  which  has  at  some 
time  been  in  contact  with  tliseased  or  infected  animals. 

Susceptibility,  Naturally  the  horse  is  the  most  susceptible 
animal,  followed  in  order  by  the  sheep,  ox  and  goat,  while  tlie 
pig  and  dog  are  only  very  exceptionally  infected.  In  certain 
outbreaks  several  species  of  animals  have  been  affected  at  the 
same  time. 

Breed  and  sex  exercise  no  influence  on  the  susceptibility, 
while  intensive  feeding,  especially  with  clover  hay,  appears  to 
increase  the  susceptibility.  Young  animals  appear  to  he  more 
susceptible  than  old  ones,  but  this  is  not  always  the  case. 

Recovery  from  one  attack  leaves  the  animal  with  no  im- 
munity. 

Pathogenesis.  When  the  causal  organisms  reach  the  mem- 
branes or  the  neighboring  part  of  the  cortex  toxic  materials, 
either  secreted  by  tlnmi  or  set  free  by  their  disintegration,  injure 
the  vessel  walls  and  the  adjacent  tissues.  As  a  result  there  is 
set  up  an  infiamniator)^  process  associated  with  cellular  intiltra- 
tion  and  sometimes  hemorrhage.  This  holds  good  both  for  the 
socalled  Borna  disease  and  for  other  forms  of  cerebro-spina! 
meningitis.  In  certain  cases  there  is  only  the  escape  of  a  liquid 
tliat  is  poor  in  albumen  and  the  formation  of  small,  scattered 
centers  of  cellular  infiltration,  and  even  these  may  in  some  cases 
be  absent.  The  fnial  result  appears  to  be  influenced  not  only 
by  the  virulence  of  the  infective  material,  but  also  by  the  species 
of  animal  affected. 
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Boriia  disease  was  recognized  by  Siedamgrotzky  as  a 
serous  leptomeningitis  an*l  by  Kitt  as  an  iiiflaiiiiiiatory  process. 
Dexler  was  al>le  to  denioiistrate  evident  signs  of  inflannnation, 
namely,  centers  of  small-celled  iniiltration  in  the  mend^ranes  of 
the  brain  and  cord,  the  adjacent  layers  of  the  nervons  tissne  and 
in  the  venons  plexuses  (see  Figs.  84  and  85).  The  hist  named 
author  considered  Borna  disease  to  be  a  meningo-encephalitis 
and  myelitis.  He  a<hnits  that  there  is  bacterial  intaxits^itioii  as 
in  the  case  of  other  inflannnatory  diseases  of  the  l)rain,  snch  as 
rabies.  In  some  cases  the  toxic  effects  and  in  others  the  in- 
flammatory processes  gain  the  upper  hand,  depending  upon 
the  intensity  of  the  infection.  Dexler ^s  view  was  further  sup- 
ported by  the  results  of  tlie  histological  investigations  of  Wil- 
son and  BrindialL  These  authors  pointed  out  at  the  same  time 
the  discrepancy  between  the  lesions  and  the  disturbance  of 
healtli,  a  point  already  remarked  by  Dexler.  More  recently 
Oppenheim  has  proved  the  presence  of  diffuse  meningitis  in- 
volving also  the  superficial  layers  of  the  nervous  tissue  in  a 
typical  case  of  Borna  disease. 

now  diffieult  the  fliscovery  of  the  inflaTiiniatory  legions  is,  is  shown  by  TVx- 
ler's  ean?  nietitioiie<l  above.  In  this  <*a^  |freUirihjary  microscopic  exainioatioiis  of 
the  various  parts  of  the  central  ijervouf*  system  proveil  absohitely  nei^ative,  and  the 
leBKjns  were  only  foLtt]<1  by  aystematic  exaniinatiou  of  a  uunib^r  of  pieces  of  the 
brain. 

According  to  Schmorl  and  Johne,  Borna  disease  is  a  pure  intox- 
ication of  the  central  nervous  system  which  leads  to  dropsy  of  the  men- 
inges and  ventri(des,  ow^ng  to  injury  to  the  endothelial  lining  of  the 
vessels  caused  hv  venous  stiignatiou.  In  view  of  the  fiit't  that  hoth  in 
natural  and  in  experimental  cases  the  streptoeoeeus  of  Borna  disease 
occurs  hut  sparingly  in  the  cerehro-spinal  fluid,  Ostertag  lielieves  that 
the  organis!n  is  destroyed  in  the  hlood  of  the  aninmh  and  that  the 
toxin  thus  liherated  is  ahle  to  exert  its  effects  upon  the  nervous  tis- 
sues. 

Apart  from  the  toxic  effects  the  nervous  tissues  are  injured 
more  or  less  severely  by  the  products  of  the  iufiainuiation.  The 
escape  of  Hquid  raises  the  intracranial  pressure  and  pro- 
nounced disturbances  of  function  are  caused  by  the  cellular  in- 
filtrations. 


Anatomical  Changes*  In  susceptible  animals  the  only 
lesions  that  are  found  are,  as  a  rule,  dilatation  of  the  veins  in 
the  pia  mater  of  the  brain  and  cord  and  an  increased  quantity 
of  clear  yellowish  liquid  in  the  sub-arachnoid  space  and  the 
ventricles.  ErTdothelinl  cells  are  sparingly  present  in  the  liquid 
and  a  few  red  and  whit(^  corpuscks.  In  five  cases  investigated 
by  Johue  the  percentage  of  albmnen  in  the  liquid  varied  from 
0:035-0 J  7  per  cent. 

Occasionally  there  is  localized  gelatinous  infiltration  around 
the  vessels.     The  l>rain  substance  appears  more  or  less  moist. 
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In  one  ease  Johne  faiiinl  scattered  small  reddisli-yeilow  centers 
in  tlie  eortex  anil  ror}>Uis  striatnin.  The  roots  of  tlit^  nerves  ai>- 
pear  to  be  nninjnretl. 
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Hia  to  logical  iiivef^i* 
gatloiiB  carried  ont  \*y 
Johne  ami  Srhroorl,  and 
by  Ostertau  yielcied  ue^n 
tive  results*;  Dexler  in 
one  case,  and  Wilson  and 
BriiiUiail  in  aM  thi*  v-anen 
iBVt»^ti^ated  found  tt 
Biiiall-eelled  infiltration  in 
the  men  in  yes  and  brain. 
Dexler  found  this  e^^pc- 
cially  at  planes  where  the 
araehuoid  >jridye>over  fis 
snres  in  the  brain  and 
also  in  the  immediati* 
nei^hborhooii  of  blood  ves 
sets  ill  the  peripheral 
parts  of  the  bruin  and 
cord  Oee  ffi^s.  M  and  85), 
tJpfienheim  fonnd  a  dif- 
fnsie  thickening  of  the  pia 
mater  due  to  an  iTH'reu^e 
in  the  antount  of  rormee- 
tive  tisf^ue  and  alno  ronnd- 
eelied  intiltrations  in  the 
pia  mater  and  in  the  «u- 
j)erficial  layers  of  the  cor- 
tex* V  e  r  y  oceasionfllly 
there  were  cellular  infil- 
trations around  the  bloo<l 
vessels  in  the  deeper  tis- 
sues. At  places  there  were 
sniall  hemorrhajjes. 

Peculiar  **nnclear 
incluHions"  were  demon- 
h-trate^l  by  Joest  and 
Degien  in  the  fellis  of  the 
ganglia.  Apphdug  a  modi 
fication  of  Mann's  ataio 
for  the  dentODstration  of 
Nejfn  bodies,  the  lar^e 
^aii^lion  cellB  of  Am 
nmn  'a  horn  j-howed  smatl 
bodies  8tainint^  intensely 
with  eosin  and  contain  in  j^ 
an  nn^stained  part.  These 
bo* lies  were  as  a  rule 
ronndcfl  but  Bometimes 
oval  ajid  occasionally  di- 
vided into  two  halves. 
The  nature  of  these  bo«lies 
which  are  apparently  char- 
iicteristie  of  epiyootic 
cerebrospinal  meningitis 
of  the  horse  is  not  known. 


) 
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Fi^'.    84,     Dis.'^eminntcd    infiltration    with    leucocytes   of 

the  ventral  column  of  the  fir^t  tvrvienl  i^e*»ment  of  tkte 

cord   in   u   ease*   of   Borna   dis<>MH4\     Enlarged   30   tJmea. 

(Dexler). 


Vlf*,    1*5.     Round.tlUa     uililtration    and    bicuim  forma- 
tion in  the  pia  mator  of  the  eerebruni  in  Boma  disease 
(Dexler). 


In  tbe  other  species  the  lesions  are  similar  to  those  found 
in  the  horse,  or  as  is  sometimes  the  case  in  that  species,  there 
may  he  a  yellowish-wliite  fibrinous  or  pundent  exntlate  along 
the  course  of  the  vessels  of  tlie  niemliraues  covering  the  base 
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of  the  brain  and  niediilla.     The  cereln-osj)iiial  fliiitl  in  such  cases 
appears  turbid  and  contains  fioeculi  or  librin  or  pus. 

Symptoms.  Little  is  definitely  known  regarding  the  x>eriod 
of  inenbation.  Noack  observed  syniptoMis  in  a  horse  from  a 
healthy  district  nine  days  after  its  introihiction  into  an  infected 
district.  In  some  cases  there  are  digestive  disturbances,  loss 
of  appetite,  frequent  gaping,  jaundice  (very  characteristic  ac- 
cording to  some  authors).  In  tlie  horse  there  may  be  symp- 
toms of  coHc,  catarrh  of  tiie  ]>barynx  and  respiratory  tract; 
these  being  accompanied  or  followed  by  gradually  increasing 
depression  and  dullness  wliicli  continue  to  the  end.  During  this 
period  the  animals  may  bhiiuler  into  objects  in  front  of  them 
and  fall  down.  From  time  to  time  there  may  be  attacks  of 
vertigo  which  may  cause  innnediate  collapse. 

SjTnptonis  of  excitement  are  observed  and  these  are  prin- 
cipally  dne  to  external  stimuli.  This  may  manifest  itself  either 
as  fear,  pronounced  restlessness,  or  even  in  exceptional  cases 
in  attacks  of  mania*  For  the  rest  tlie  sy*nptoms  of  excitement 
resendjle  those  of  meningitis  (see  page  600),  although  they  may 
not  appear  until  the  eml. 

Within  a  short  time,  and  in  some  eases  quite  early,  spasms 
occur  in  certain  groups  of  muscles  of  the  head.  There  may  be 
squinting,  iniecpial  dilatation  of  the  pupils  (rare),  spasmodic 
elevation  of  the  alie  of  the  nostrils  and  lips.  Very  frequently 
there  is  grinding  of  the  teeth,  intermittent  trisnnis,  etc.  To 
these  is  added  difficulty  in  swallowing  from  the  very  outset  and 
it  may  be  the  most  prominent  svmptom.  Animals  retain  their 
appetite  and  take  in  food  and  cliew  it,  but  are  unable  to  swallow 
tlie  food  or  saliva  that  collects  in  the  mouth,  and  as  result  tliere 
is  a  flow  of  saliva  from  the  mouth.  In  some  cases  the  food  col- 
lects in  the  pharynx  and  causes  severe  pharyngitis.  There  are 
often  spasms  of  the  muscles  of  the  neck,  the  heatJ  being  dra^vn 
back  by  the  tense  muscles,  and  the  animal  rests  with  the  breast, 
the  lower  border  of  tlie  neck  and  the  chin  against  the  wait.  In 
the  horse  there  are  sometimes  spasmodic  contractions  of  the 
muscles  drawing  the  head  back.  In  some  cases  the  contractions 
are  more  powerful  on  one  side  with  the  result  that  the  neck  is 
drawn  to  tfiat  side.  It  is  usriess  to  try  to  overcome  the  mus- 
cular cramp  and  get  the  neck  into  the  proper  position,  such  at- 
tempts only  increasing  the  spasms.  Not  uncommonly  there  is 
only  a  moi'e  or  less  obvious  stiffness  of  the  nmscles,  which  may 
be  discovered  when  attempts  are  made  to  move  the  head  pas- 
sively,  and  frequently  tlie  spasms  are  quite  absent.  With  the 
extension  of  the  intlammation  along  the  cord  the  muscles  of  the 
back  are  similarly  aiTected  In  many  cases  brief  contraction 
of  the  muscles  of  the  back  and  other  ])arts  of  the  body  are  ob- 
served at  short  intervals  (Schmidt).  In  many  cases  tlie  spasms 
principally  affect  the  extremities  and  the  vertebral  column  may 
be  curved  throughout  its  length  (opisthotonus). 
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Sensibility  may  be  increased  at  the  outset  but  later,  and  not 
rarely  from  the  begiuiiinii:,  gradually  decreases  in  proportion  to 
the  dullness.  In  certain  parts  of  the  body,  neekj  along  the  ver- 
tebral column,  etc,  there  may  l>e  pronounced  hyperesthesia  up 
to  the  last.  Animals  show  this  increased  sensitiveness  by  rub- 
bing or  biting  the  particular  parts.  Reflex  irritability  is  in- 
creased at  tlie  eonunencenient  and  this  may  persist  throughout. 
Slight  external  stimuli  are  suJlieient  to  canse  spasms  of  certain 
muscles  and  even  general  cramp.  In  entire  animals  and  even 
in  castrated  animals  there  may  be  frequent  or  persistent  erec- 
tions, and  in  mares  tlie  eorresjionding  symptoms  are  seen. 

In  some  cases  there  is  iMiralysis.  Paralysis  of  the  muscles 
of  the  face  causes  distortion  of  the  features*  The  tongue  hangs 
out  of  the  mouth  and  swallowing  is  impossible.  In  many  cases 
there  is  weakness  of  the  hind  quarters. 

The  temperature  is  varial>le,  but  is,  as  a  rule,  somewhat  ele- 
vated,  and  in  the  horse  oscillates  between  39"^  and  39.5°  C\  Ex- 
traordinarily liigli  temperatures  are  only  rarely  encountered. 
In  one  case  observed  by  Mergel  and  Knahe  the  temiierature 
Avas  41''  C,  and  in  one  seen  by  Ekkert  41,6°  C.  It  commonly 
happens  that  there  is  a  rise  of  temperature  at  the  outset  only, 
there  being  a  fall  to  the  normal  afterwards*  Sometimes  the 
temperature  rises  to  a  marked  extent  at  long  inteiwals.  Per- 
sistent high  temperature  indicates  a  complication  of  some  sort. 

The  rate  and  rhytlim  of  the  heart's  action  are  varialde,  com- 
paratively slight  external  stimuli  causing  marked  acceleration. 
Marked  and  persistent  acceleration  of  the  pulse  indicates  either 
a  complication  or  paralysis  of  tlie  vagus.  Respiration  may  be 
either  more  rapid  or  slower  than  in  nonual  animals* 

Appetite  is,  as  a  rule,  poor  from  the  outset.  Prehension  of 
food  is  rendereil  difficult,  owing  to  cramp  of  the  lips  and  muscles 
of  mastication  and  paralysis  of  the  pharj^ix.  Diseased  horses 
are  niudile  to  use  tlieir  lips  in  the  prehension  of  food  and  they 
bite  rigid  into  the  food,  nmstication  being  frequently  inter- 
rupted. There  is  constipation  and  the  abdomen  appears 
drawn  in. 

In  the  later  stages  the  gait  is  very  uncertain,  and  in  some 
cases  movement  is  impossible,  the  animal  lying  unconscious  on 
the  ground-  Respiration  is  shallow  and  rattling  and  sometimes 
of  the  Cheyne-Stokes  type,  the  limbs  are  extended  and  are 
sometimes  moved  in  the  horizontal  direction  (socalled  swim- 
ming movements).  There  may  or  may  not  be  symptoms  of 
paralysis  or  cramp  at  the  time  of  death.  The  itmnediate  cause 
of  death  may  also  be  due  either  to  general  sepsis  following  bed 
sores,  pneumonia  due  to  foreign  bodies  or  fracture  of  the  skull. 

According:  to  Kiihn.  the  s\TTiptoms  of  Boma  disease  are  very  va- 
riable. In  some  cases  tliere  is  hemiplegia,  in  others  rapidly  progressive 
paralysis  of  Uie  lips,  tongue  and  piiarynx;  ami  in  still  others,  a  striking 
chancre  in  tlie  tiisposition  of  (he  animal,  previously  r[uiet  horses  becom- 
ing vicious  (as  seen  in  a  ease  by  Kalkhoff).    Now  and  then,  horses  \nn 
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not  go  forwards,  or  they  flex  the  joints  of  their  limbs  that  the  body 
almost  comes  into  contact  with  the  ground. 

In  some  cases  there  is  a  vesicular  eczema  (Fambach,  Knabe). 

Course,  The  sjTiiptoins  described  do  not  always  follow  in 
the  order  giveii^  nor  are  they  all  present  in  every  ease.  They 
vary  considerably  in  severity;  As  a  rule  tlie  inflammation  starts 
at  tlie  base  of  the  brain  and  extends  to  the  medulla  and  spinal 
cordj  but  sometimes  the  order  is  reversed.  In  six  eases  seen 
by  Noack  the  disease  conunenced  witli  paralysis  of  the  quarters. 
The  inflauinuitory  proeesses  may  remain  more  or  less  laealizi*d 
np  to  the  time  of  death,  spinal  sjinptoms  being  consequently 
absent.     In  otlier  cases  these  may  be  the  more  prominent. 

The  duration  and  termination  of  the  disease  are  also  varia- 
ble. In  tlie  niihiest  cases  there  is  simply  dullness  for  five  to 
eight  days,  followed  l>y  complete  disappearance  of  the  syiop- 
toms.  i)n  the  other  hand^  there  may  l>e  severe  spasms  or  even 
paralysis  on  the  first  or  second  day,  death  following  after  a 
short  interval.  On  an  average  the  disease  lasts  from  one  to  two 
weeks,  symptoms  gradually  coming  to  a  crisis,  or  tliey  may 
abate  for  a  time  and  finally  disappear.  In  many  cases  slight 
sjinptoms  persist  for  sonie  length  of  time.  In  certain  cases 
there  is  a  temporary  improvement^  followed  by  a  relapse,  espe- 
cially when  the  animal  is  put  back  to  work. 

In  well-marked  eases  the  disease  tends  to  be  fatal,  although 
the  mortality  varies  in  different  outbreaks  within  wide  limits. 
Kocourek  obsen^ed  recovery  in  50  pei'  cent  of  cases,  while  in  the 
case  of  Borna  diseasf*  au<l  even  in  milder  outbreaks  at  the  most 
20  to  25  per  cent  of  the  aninuils  remain  aliv(%  and  sometimes  the 
majority  or  even  the  whole  of  the  disease*!  animals  may  die. 
Recovery  is,  as  a  rule,  incomplete,  various  sequels  being  ob- 
served,  dulness,  anil>lyo]>ia,  anmurosis^  lumliar  weakness,  epilep- 
tiform seizures.    These  may  disappear  in  the  course  of  months. 

Diagnosis*  Diagnosis  is  based  upon  tlie  epizootic  nature 
of  the  disease  and  the  simultaneous  appearance  of  symptoms 
due  to  disease  of  the  membranes  of  the  brain  and  cord.  In  this 
connection  the  spasms  of  the  neck,  and  the  presence  of  symp- 
toms of  disease  of  the  bulb  and  spinal  cord,  are  of  the  utmost 
inq>ortance.  In  infected  districts  the  diagnosis  may  with  great 
certainty  be  based  upon  a  far  less  complete  series  of  STOiptoms. 
The  symptoms  described  diflferentiate  the  disease  from  cerebral 
meningitis,  including  hydrocephalus  internus,  tubercular  men- 
ingitis,  staggers  (ea?nurosis),  rabies,  vertigo,  epilepsy,  poison- 
ing, etc.  In  cases  of  tetanus  tliere  is  stitTness  of  the  neck  and 
other  portions  of  the  body,  but  there  are  no  clonic  spasms  and 
consciousness  persists  to  the  end. 

Treatment.  Treatment  is  in  general  principle  like  that  for 
cereliral  meningitis  {see  page  604).  Cold  applications,  such  as 
icebags,  are  the  best  local  treatment.     The  spasms  may  lie  mod- 
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ified  by  the  aduQinistration  of  aiiti-spasmodics,  which  niay  he 
given  either  sulx'iitaneoii^ly  or  per  reetnm.  Sehinidt  records 
the  recovery  of  four  horses  followiiitj^  iHiiljciitaiieous  injections 
of  dialysed  pyoeyanase.  In  Gennaiiy  satisfactory  resnlt^  have 
lieen  obtained  in  mild  cases  by  long-eontiniied  adnunistrations 
of  small  doses  of  calomel  (2  gin.  daily),  or  subcutaneous  injee- 
tioiis  of  turpentine.  Subcutaneous  injections  of  emulsions  of 
healthy  brain  tissue  are  without  effect.  Lecithin,  advised  by 
Fambach,  lias  Itecm  proved  to  be  useless.  P^'ambaeb  and  Zeeh^ 
among  otbers,  Ijave  not  l>een  able  to  convince  tliemselves  of  the 
value  of  the  sublimate-atoxyl  treatment  advised  by  Dorn,  Sta- 
tistics show  that  none  of  these  or  other  treatments  have  much 
effect  upon  the  mortality  of  the  disease.  At  the  present  moment 
there  appears  to  be  no  prospect  of  treating  epizootic  cerehro- 
spinal  meningitis  successfully. 

Prophylaxis.  lo  order  to  hinder  the  spread  of  the  disease 
food,  water,  and  pasture,  should  be  changed,  and  in  all  cases 
healthy  animals  should  be  isolated  from  the  diseased,  and  if 
possible  removed  to  a  different  stable  altogether.  Special  care 
must  be  taken  that  the  drinking  water  contains  no  nitrogenous 
materials,  and  particularly  the  drainage  from  the  staldes  must 
not  be  allowed  to  contaminate  the  water.  According  to  Iviihn 
green  food,  roots  or  raw  potatoes  should  be  given  to  horses  in 
affected  districts  and  horses  used  in  agriculture  should  have 
their  feet  thoroughly  w^ashed  in  10  per  cent  creolin  every  night. 

Veterinary  Police*  From  this  point  of  view  tlie  inclusion 
of  epizootic  cerebro-spinal  meningitis  among  the  notifiable  dis- 
eases appears  to  be  advisable.  Regulations  should  l>e  made 
with  reference  to  improvement  of  local  conditions,  disinfection, 
isolation  of  diseased  animals,  and  careful  disposal  of  carcasses, 
but  it  does  not  appear  to  be  necessary  to  limit  movements  of 
healthy  animals  on  infected  premises. 

The  diseapo  has  more  recently  been  scheduled  in  the  Kingdom  of  Saxony  and 
in  the  Prussian  Province  of  8ajtony. 

Literature*  Christiani,  A.  t  Tk.,  I901>,  XXXV,  253  (Lit.).— Dexler,  Z.  t 
Tm,,  190€,  IV,  110.— Eichbaum,  Stohr,  Wilke,  Pr.  Mt.,  18t55-66,  135,— Francia, 
Am,  Vet.  Bev.,  1905,  14^,— Goragew,  Jounj.  f.  aljg.  Vet,  Wist*.,  190G,  242.— Grimm, 
Unters.  iib,  l>ei  d.  sog.  Kopfkrh.  d.  Pferde  gefund.  Bakt.  Diss.  Giensen.,  1907 
(Lit)*— Joest  &  Degen,  Z.  i.  Infkr.,  1909,  VI,  348.— Jobne,  D.  Z.  f.  Tm.,  1S96, 
XXII,  371;  S.  B.,  1896,  57.--Kalkoff,  Z.  f.  Vk.,  1908,  247.— Klett,  D.  t  W.,  189H, 
329  (Lit.).— Kocourek,  D,  Z.  t.  Tin.,  ISOl,  XVII,  133.— Kiihn,  B.  t.  W.,  1908, 
173.— Liantard,   Rec,    1S69,  361.— Mar^q,  Ann.,   1909,   11.— Martin,  Am.   Vet.   Rev,, 

1895,  829.— Noack,  S.  B.,  190S,  41.— Oppenheim,  Z.  t  Infkrh.,  1907,  IT,  148.— 
Ofltertag,  ibid.,  1907,  11,  152 ;  B.  t.  W,,  1900,  433.— Proger,  S.  B.,  1896,  105.— Ren- 
ner,  Mag.,  1868,  451,— Roloflf,  Pr.  Mt.,  1868-69,  147.— Roder,  S.  B.,  1890,  140.— 
Bussinow,  Journ.  f.  allg.  Vet.  Wis?.,  1906,  242.— Schmidt,  Mag.,  1870,  186;  A.  f. 
Tk.,  1887,  XTII,  459;  Monh.,  1909,  XX,  435,— Siedam grot zkv  &.  Schlegel,  A.  f.  Tk,, 

1896,  XXn,  287,— Streit,  B,  t,  W.,  1903,  577.— Uu,  D.  t.  W.,  1896,  259,— WaUber, 
S.  B,,  1899,  80.— Zangberi,  Clin,  Vet,  1904,  217, 


618 


Cerebral  Hypei-emia. 


3.    Cerebral  Hyperemia. 

A  number  of  diseased  conditions  have  been  ascribed,  especially  by 
old  authors,  to  liypereniia  of  the  brain,  which  wure  due  either  to 
diseases  of  the  brain  tiiat  were  not  recognizable  to  the  naked  eye,  or  to 
disease  of  other  organs.  Marked  congest  ion  of  the  vessels  of  the  brain 
and  the  membranes  were  held  to  be  sullieieiit  to  explain  the  symptoms. 
It  must  l>e  remembered,  however,  that  sucli  eongestiou  may  be  due  to 
the  head  being  in  a  poKitioii  lower  than  the  body  either  at  the  time  of 
death  or  after,  and  experioienls  b^^  Joinie,  Kitt  and  Dexler  have  shown 
that  there  may  be  prononneed  eoiigestion  of  tliese  vessels  in  healthy 
aniimils  or  animals  that  have  died  froiu  other  diseases.  The  older  ob- 
servations cannot  therefore  be  taken  as  accurate,  and  it  remains  tin- 
decided  to  what  extent  these  postmortem  alterations  were  taken  into  ac- 
count by  the  old  authors,  lu  the  vast  majority  of  cases,  the  diagnosis 
was  baaed  simply  upon  clinical  symptoms  or  upon  references  to  the 
subject  in  the  older  literature.  Exa  mi  nation  of  the  causes  mentioned, 
shows  that  the  nervous  symptoms  would  be  of  <jnite  a  different  kind, 
and  that  in  many  cases  not  only  would  there  l)e  no  hyperemia ^  but  an 
actual  anemia. 

It  cannot  be  doubted  that  variations  occur  in  the  amount  of  arterial 
blood  in  the  brain;  Imt,  as  rightly  pointed  out  by  Dexler,  and  as  ob- 
served in  the  human  subject,  these  variations  are  manifested  more  l>y 
subjective  than  objective  symptoms.  The  recoginlion  and  correct  in- 
terpretation of  these  s^-mptoms  is  associated  with  great  difficulty.  It 
is  certainly  rare  to  tind  deep-seated  disease  of  the  brain  umissociated 
with  active  hyperemia,  which  is  recognizable  cliuicallyt  and  at  the  post- 
mortem. 

Etiology.  The  following  are  some  of  the  influences  which 
may  determine  an  increased  flovv  of  blood  to  the  arteries  of  the 
brain:  increased  cardiac  activity,  loss  of  tone  of  the  cerebral 
arteries,  overexertion,  rougli  handling  during  the  process  of 
br€*aking-in,  severe  psj'cliical  disturbances  during  transport  by 
train  or  boat,  rutting,  fear,  hypertrophy  of  the  Iieart,  acute 
poisoning  with  alcohol  and  other  narcotics,  direct  rays  of  the 
sun  falling  on  tlie  liead,  too  great  heat,  etc.  A  kind  of  collateral 
hyperemia  is  set  up  when  large  areas  are  cut  off  from  a  supply 
of  arterial  blood  as  in  thrombosis  of  the  posterior  aorta  or  other 
large  vessel,  and  when  the  abdominal  vessels  are  compressed 
owdng  to  t}inpanites.  Acute  inflafnmatory  processes  of  the  brain 
and  membranes  are  always  associated  with  bypereraia,  but  such 
instances  are  more  conveniently  considered  in  connection  with 
the  causal  condition. 

Passive  congestion  may  be  caused  by  compression  of  the 
jugular  veins  by  the  spleiUus  muscle,  tumors,  enlarged  thyroids, 
and  any  sort  of  inflannnatory  swelling.  It  may  also  be  set  up 
by  a  weak  heart,  chronic  lung  disease,  or  compression  of  the 
lungs  owing  to  gastric  or  intestinal  t}Tnpanites. 

Anatomical  Changes.  In  case  of  acute  hyperemia  of  the 
brain  and  membranes  the  brain  substance  is  reddish  or  yellow 
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in  color,  the  venous  plexuses  of  the  pia  are  deep  red  and  there 
may  be  echymoses.  The  lesion  described  m^y  often  be  missed 
in  spite  of  there  having  been  active  hyperemia  during  life,  be- 
cause it  tends  to  disappear  for  the  most  part  after  death  (Kitt, 
Dexler). 

In  passive  hyperemia  there  may  be  observed  a  pronounced 
congestion  even  in  the  small  vessels  and  the  tortuous  course  of 
the  veins  may  be  traced  on  the  surface  of  the  brain,  between  the 
convolutions,  and  even  into  the  cortex.  Small  hemorrhages 
may  be  found  along  the  course  of  the  vessels,  an  increase  in  the 
otherwise  clear  cerebrospinal  fluid  and  a  saturation  of  the  tis- 
sues with  serum. 

Symptoms.  In  cases  of  active  hyperemia  the  period  of  ex- 
citement may  be  followed  by  one  of  depression  with  repeated 
recurrences  of  excitement.  In  slight  cases  the  animals  are  rest- 
less and  excited,  the  eyes  are  bright,  the  pupils  dilated,  and  the 
pulse  and  respiration  accelerated.  The  cranium  feels  abnor- 
mally hot  and  the  mucous  membranes  of  the  head  are  injected. 
There  appears  to  be  some  disturbance  of  consciousness  as  is  in- 
dicated by  awkwardness  of  movement,  alarm,  and  loss  of 
appetite. 

Passive  hyperemia  is  generally  characterized  by  depression, 
cyanosis  of  the  mucous  membranes,  difficulty  of  respiration,  and 
a  small  rapid  pulse.  It-must  be  remembered  that  the  brain  pos- 
sesses great  adaptability  to  slowly  progressive  circulatory  dis- 
turbances, and  consequently  symptoms  are  usually  absent  in 
cases  of  severe  but  long-standing  congestion. 

Course.  Simple  arterial  hyperemia  generally  passes  off 
within  a  few  hours.  In  favorable  cases  the  condition  returns 
to  the  normal  either  suddenly  or  gradually,  and  within  a  few 
hours  all  symptoms  may  have  disappeared.  Venous  hyperemia 
is  a  temporary  condition  in  cases  in  which  the  cause  of  the  con- 
gestion can  be  removed.  In  other  cases  it  is  persistent,  increas- 
ing from  time  to  time,  and  may  lead  to  the  production  of  great 
depression. 

Diagnosis.  In  slight  cases  the  normal  condition  of  the  ani- 
mal, as  regards  its  cerebral  functions,  its  age  and  strength,  must 
be  considered.  The  periodic  appearance  of  sexual  impulse  must 
be  taken  into  consideration,  for  this  sometimes  causes  similar 
changes  in  animals.  The  possibility  must  not  be  lost  sight  of 
that  the  symptoms  of  hyperemia  mark  the  onset  of  some  acute 
infectious  disease,  or  that  some  organic  disease  of  the  brain, 
stomach  or  intestine  may  be  behind  it.  Diagnosis  and  prognosis 
in  the  early  stages  must  be  made,  taking  into  consideration  the 
possible  development  of  further  symptoms.  As  a  general  rule 
organic  diseases  of  the  brain  may  be  excluded  if  one  or  two  days 
pass  w^ithout  further  development.    In  the  horse  exacerbations 
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of  ('lirojiic*  dropsy  of  the  ventricles  or  oiieephalitis  may  l>e  easily 
inistaken  for  liyj^eremia  of  the  brain. 

Treatment.  In  slisfbt  cases  it  is  sufficient  to  brin^  the  ani- 
mal into  a  large  airy  box  wbere  it  can  be  qniet,  and  supply  it 
witii  easily  digested  food  and  fresh  water. 

In  severe  cases  of  active  bypereniia,  prompt  venesection  in 
the  early  stages  may  give  very  good  results,  cold  compresses 
applied  to  tlie  liead,  and  irrifcations  with  cold  water  may  bring 
about  the  disappearance  of  the  hyperemia-  For  internal  treat- 
ment purgatives  are  indicatedj  but  overdosing  with  drastic 
drugs  may  do  hanu. 

Efforts  must  be  made  to  get  rid  of  the  cause  of  the  hyper- 
emia if  possible,  and  animals  that  are  liable  to  be  affected  for 
any  reason  nmst  be  guarded  against  excitement. 

Literature.     Dexler^  Nervetikratikheiten  ci  PferdeSy  1899^  188. 


4.    Sunstroke  and  Heatstroke. 

Etiology.  Severe  nervous  disturbances  not  rarely  occur 
in  animals  that  are  exposed  to  the  direct  rays  of  the  sun  during 
hot  weather  while  at  work,  or  driven  in  large  herds,  or  trans- 
ported in  open  cars.  But  similar  cases  also  occur  witbonf  the 
animals  lieing  exposed  to  the  sun,  the  symptoms  being  due  sim- 
ply to  the  heat.  Cases  come  under  observation  especially  iu  the 
army  during  drill,  maneuvers,  or  war,  in  droves  of  pigs,  sheep 
and  cattle,  and  during  transport  by  raiL  The  occurrence  of  such 
cases  is  comparatively  rare  in  the  temperate  zones* 

The  disease  named  by  Bongartz  *' Summer  heaves"  fSmnmer- 
dampfigkeit )  helangs  to  tbis  clnm  of  disease.  This  aflteets  horses  sud- 
denly that  are  working  in  the  open.  A  proportion  of  the  disease  termed 
** fatigue  diseases''  (Ermudnngskrankheiten)  also  comes  under  this 
heading  (Bartke,  Schimmel pfennig). 

Pathogenesis.  The  direct  rays  of  the  sun  falling  on  the 
cranium  may  possibly  cause  dilatation  of  the  intracranial  ves- 
sels and  thus  cause  hyperemia,  but  the  severe  disturl>ances 
which  are  sometimes  fatal  within  a  short  time  can  hardly  be 
caused  solely  in  this  way.  The  possibility  must  be  considered 
whether  the  sun's  rays,  the  chemical  and  not  the  heat  rays, 
cannot  be  the  cause  of  the  inflannuatovy  processes.  Such  a  pos- 
sibility is  difficult  to  conceive  in  spite  of  the  fact  that  Amato 
believes  that  the  nerve  cells  may  be  injured  by  ultra- vioh^t  rays. 
A  more  probable  view  is  that  t!ie  direct  rays  beating  upon  the 
cranium  cause  excessive  heatinjy:  of  the  central  nervous  system, 
thus  setting  up  paralysis  of  the  vaso-motor  and  respirator}^  cen- 
ters.   As  a  result  of  this,  there  is  a  drop  in  the  arterial  blood 
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pressure  and  respiratory  disturbance.  If  the  loss  of  heat  be 
diminished  owing  to  a  high  external  temperature  or  close  crowd- 
ing of  animals  and  the  body  heat  be  increased  by  muscular  exer- 
cise, the  temperature  of  the  animal  body  may  be  raised  so  high 
(40^^  to  45°  C)  that  nerve  paralysis  may  be  produced  without 
the  direct  effect  of  the  sun  at  all.  It  is  quite  easily  understood 
tliat  a  general  rise  of  body  temperature  is  scarcely  ever  absent 
when  an  animal  is  exposed  to  the  direct  rays  of  the  sun.  A 
sharp  distinction  between  sunstroke  and  heatstroke  is  upon 
these  grounds  both  impracticable  and  unnecessary. 

Experimental  evidence  has  recently  been  furnished  by  Marinesco  that  nervous 
symptoms  may  be  caused  both  by  the  direct  rays  of  the  sun,  and  also  by  an  in- 
crease in  the  body  temperature  in  animals  kept  in  very  hot  but  quite  dark  boxes. 

Christiani  has  demonstrated  the  diplococcus  of  sporadic  meningitis  in  the 
cerebro-spinal  fluid  of  horses  that  have  died  from  heatstroke.  But  in  these  cases 
there  may  have  been  primary  meningitis  owing  to  the  unfavorable  effect  of  the  heat. 

Sjonptoms.  In  the  earliest  stages  there  is  a  rapidly  pro- 
gressive dullness  and  depression,  the  gait  is  uncertain  and 
stumbling,  sweating  is  observed,  and  the  expression  of  the  face 
is  anxious.  There  is  palpitation  of  the  heart,  the  pulse  is  accel- 
erated and  weak,  and  respiration  difficult.  The  mucous  mem- 
branes are  in  the  early  stages  injected,  but  afterwards  become 
pale  and  even  bluish.  The  temperature  may  be  as  high  as 
45 ""  C.  or  even  higher.  In  rare  cases,  the  animals  show 
symptoms  of  excitement  which  may  amount  to  mania. 
Towards  the  end,  there  is  violent  trembling,  the  animals 
falling  to  the  ground  and  dying  in  convulsions,  if  prompt  assist- 
ance is  not  forthcoming.  In  some  cases  death  is  sudden  with- 
out any  remarkable  disturbance  of  health  having  been  observed, 
in  other  cases  animals  die  in  from  one  to  three  days. 

In  the  socalled  summer  heaves  (**Sommerdampfigkeit'')  Bon- 
gartz  observed  sudden  difficulty  of  respiration,  causing  heaving  move- 
ments of  the  entire  body.  While  going  uphill  or  drawing  a  heavy  load, 
animals  often  fell,  and  sometimes  dropped  dead.  If  brought  into  warm 
stables  respiration  remained  difficult  for  some  hours,  and  there  was 
marked  dullness.  During  cooler  or  wet  weather,  there  was  a  rapid  im- 
provement in  their  condition.  In  cases  where  the  attacks  occuri:ed  re- 
peatedly, the  animals  became  emaciated. 

Diagnosis.  In  making  a  diagnosis  the  following  conditions 
must  be  carefully  excluded,  acute  infectious  diseases,  and  es- 
pecially septicemic  conditions  (anthrax,  swine  erysipelas)  en- 
cephalitis, relapses  in  cases  of  chronic  hydrocephalus,  epilepsy, 
congestion  or  edema  of  the  lungs.  Special  importance  attaches 
to  the  last  two  since  they  are  likely  to  be  set  up  by  the  same 
external  influences. 

Treatment.  If  possible  animals  should  be  placed  in  a 
shady,  cool  spot  or  in  water,  and  cold  water  should  be  poured 
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over  the  upper  parts  of  their  hutliefcv,  and  cold  applications 
phieed  ov**r  the  eraiiiiiiiu  If  necessary,  drii^^c^  having  a  vaso- 
eonsti'ietor  action  may  lie  used,  oil  of  camphor  (20  to  30  gm.  suh- 
entaneonsly  for  large  animals  and  1  to  5  gm.  for  small),  caffein, 
(4  to  8  gm,  or  0.1  to  0.5  gm.  suljciitaneonsfy),  small  doses  of  ether 
or  alcohol.  If  there  are  signs  of  edema  of  tlie  lungs,  veneseetion 
may  be  jn-aetieed.  According  to  the  olmervations  of  D'Anchald, 
the  shelters  found  in  many  large  towns,  the  object  of  which  is 
to  prevent  the  occnrrence  of  the  disease,  are  injurious  rather 
than  nsefnl 
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5.    Cerebral  Anemia.     Ansemia  cerebri. 

Etiology.  Acute  cerehral  anemia  follows  larxe  losses  of 
blood,  ami  may  he  caused  by  excessive  quantities  of  blood  pass- 
ing to  other  organs  (too  sudden  escape  of  exudates  or  transu- 
dates from  the  large  body  cavities,  or  of  gas  from  the  alinu'ntary 
canal,  too  rapid  parturition).  Anemia  of  the  brain  of  varying 
severity  may  result  from  cardiac  weakness  and  general  dilata- 
tion of  the  vessels,  in  severe  infections  iliseases,  or  various  kinds 
tjf  poisoning.  It  is  only  very  occasionally  that  cereliral  anemia 
in  animals  is  ilue  to  coustriction  of  tlic  vessels  of  the  brain  ow- 
ing to  some  psychic  influence  or  severe  irritation  of  the  skin, 

Amonff  these  hIiouH  he  inehi^leil  shock  followin^^  severe  injuries  to  the  ab- 
ilomen.  Jn  this  rase  the  anemia  may  he  ihie  either  to  h  rpflex  ('ontra<'tioii  of  the 
veH«el  of  the  hrain  or  it  Tiiay  hp  h4  up  <^ith(«i'  by  a  iolk»x  inliil>itioii  of  ttio  licart  or 
an  exceH><iVf  rhiatatioii  of  flu*  veHHe3«  of  the  ahilonien.  A  relaxation  of  the  vessels 
of  the  aiNloiiien  is  finite  pos^^ihly  the  ranse  of  cerebral  anemia  which  fre<|uently 
ai'coiiijiaiiies  severe   *li^eaFesi  of  tlie  ulimentary   tract. 

Chronic  anemia  of  the  brain  is  generally  associated  with  a 
general  anemia  or  specific  disease  of  the  blood  (leucemia,  per- 

nicious  anemia),  and  it  may  also  be  dne  to  increase  of  the  in* 
tracranial  pressure.  In  very  oct^.asional  cases  it  may  be  dne  to 
compression  or  thrombosis  of  the  carotid  or  even  stenosis  of  tlje 
aortic  orifice, 

Anatomioal  Changes.  The  mtMiinges  aiJpcar  very  pale  ami 
their  vf^ssels  in  a  state  of  collapse,  no  plexuses  of  small  vessels 
lieiuK  visible.  The  cortex  shows  scarcely  a  trace  of  pinkish  eolor 
and  the  line  of  demarcation  between  it  and  the  white  matter 
is  indistinct.  On  section  only  a  very  small  number  of  mimite 
points  of  blood  are  visible. 

Symptoms*  In  severe  acute  anemia  of  the  brain  there  is 
some  loss  of  consciousness  fi^om  the  outset,  animals  stumble, 
pi^s  and  tlo/^s  v^ornit  and  very  soon  fall  to  the  ground,  vrliere 
they  remain  as  if  dead* 
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The  mucous  membranes  are  pale,  pupils  dilated,  papillae 
of  the  optic  nerves  pale,  pulse  rapid  and  thready,  respiration 
irregular — slower  and  deeper  than  normal  or  shallow  and 
rapid.  This  state  of  affairs  may  last  for  a  varying  length  of 
time,  and  there  may  be  general  convulsions  followed  immedi- 
ately by  death  (socalled  ''nervous  apoplexy"  of  old  authors). 
In  slight  cases  there  is  a  gradual  return  of  consciousness,  and 
this  may  be  followed  either  by  complete  recovery,  or  the  ani- 
mals may  be  weak  and  dull  for  some  time  and  for  some  weeks 
show  a  tendency  to  giddiness. 

The  symptoms  of  chronic  anemia  are  less  striking;  besides 
dulness  there  may  be  fright,  frequent  starting  up,  spasms  of 
certain  groups  of  muscles  and  even  general  convulsions.  Ow- 
ing to  the  adaptability  of  the  brain,  cerebral  symptoms  may  be 
quite  absent  in  chronic  anemia. 

Prognosis.  This  depends  upon  the  nature  of  the  cause  of 
the  condition.  It  is  a  favorable  sign  if  the  pupils  contract 
again  and  react  to  light.  If  there  are  convulsions,  severe  ane- 
mia is  indicated. 

Treatment.  Various  stimulants  may  be  used,  vigorous  mas- 
sage of  tlie  surface  of  the  body,  smelling  of  vinegar,  oil  of 
mustard,  ammonia,  subcutaneous  injection  of  ether,  caffein,  oil 
of  camphor  and  tincture  of  musk.  If  possible,  alcohol,  black 
coffee  or  brandy  should  be  administered.  Artificial  respiration 
if  necessary,  stimulation  of  the  sensory  nerves  of  the  skin,  and 
in  small  animals  faradization  of  the  phrenic  nerve  are  recom- 
mended. Finally,  injections  of  physiological  salt  solution  or 
copious  clysters  may  be  given. 

In  chronic  cases  the  primary  disease  must  be  treated,  par- 
ticular attention  being  paid  to  the  general  anemia. 


6.    Injuries  and  Concussion  of  the  Brain. 

Etiology.  The  causes  of  bruising  of  the  brain  are  exclu- 
sively traumatic  injuries  involving  the  cranium  or  some  other 
part  of  the  head.  In  the  horse,  the  commonest  causes  are 
kicks,  collisions,  and  so  on,  w^hilst  in  the  dog  it  is  most  fre- 
quently caused  by  falls  from  a  height,  blows  on  the  head,  or 
being  run  over.  In  ruminants  and  swine,  such  cases  are  less 
common,  but  exceptionally  concussion  may  be  caused  by  falls 
or  injuries  inflicted  with  the  horns.  In  birds,  traumatism  of 
the  brain  is  in  most  cases  caused  by  blows  on  the  head  during 
flight. 

Pathogenesis.  Any  of  these  causes  may,  under  certain  cir- 
cumstances, result  in  depression  or  fracture  of  the  bones  of 
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the  cranium  with  simultaneotis  liemorrliage  into,  and  more  or 
less  extensive  bruising  of  the  brain  tissue.  Lesions  of  the  Bkin 
may  he  quite  trifiiiig  or  even  unreeognizable,  and  there  may  be 
bruising  of  the  brain  and  membranes  without  apparent  injury 
to  the  cranium.  At  the  instant  that  the  injury  occurs  the 
brain  tissue  receives  a  shoek  and  is  bruised  or  even  destroyed 
by  tlie  concussion  or  tlie  forcing  inwards  of  portions  of  the 
bones.  There  is  a  sudden  rise  in  the  intracranial  pressure.  As 
a  rule,  injuries  to  the  l)rain  and  membranes  cause  symptoms 
of  a  general  nature,  but  in  a  proportion  of  cases  there  are  h>cal 
symptoms. 

Anatomical  Changes.     Fracture  of  the  bone  occurs  either  at 

the  phuH*  wliere  the  bhnv  is  deliverefl  or  at  sonn^  other  part  of 
tlie  crariinm.  In  the  horse  fracture  of  tlie  base  of  the  cranium 
is  especially  likely  to  follow  a  blow  on  the  poll  or  a  fall  onto 
the  chin,  because  the  fiase  of  the  cranium  is  less  resistant,  and 
at  the  moment  of  the  blow  is  forcetl  against  the  rigid  cervical 
vertebne. 

Tlie  lesions  in  the  brain  vary  from  case  to  ease,  and  as  a 
rule  are  found  at  the  place  where  the  injury  has  occurred,  but 
in  other  eases  they  are  in  parts  of  the  i»rain  remote  from  the 
seat  of  injury.  As  a  rule  the  lesions  tjf  the  intracranial  struc- 
tures can  be  recognized  by  hemorrhage  of  the  anterior  portion 
of  the  brain,  base,  medulla,  or  cerebellum  and  may  even  extend 
into  the  lateral  ventricles.  In  cases  where  the  bones  are  in- 
jured, and  even  in  cases  where  there  is  tio  such  iujiiiy^  a  larger 
or  smaller  portion  of  the  brain  may  be  reduced  to  a  pulpdike 
mass  mixed  vnih  blood. 

Tn  many  cases  there  are  no  lesions  visible  to  the  naked 
eye,  in  spite  of  the  fact  that  severe  nervous  symptoms  may 
have  been  presented  l)y  the  animal  during  life.  Such  cases  are 
generally  included  under  the  term  concussion  of  the  brain,  it 
being  supposed  that  the  temporary  or  permanent  disturbances 
of  function  of  the  nerve  elements  are  due  to  molecular  altera- 
tions of  the  nerve  tissue  and  not  to  gross  lesions.  Experi- 
numts  l^y  Wesfphab  Selimaus,  ()|>penheim  and  Bikeles,  and  two 
observations  of  Hutyra  &  Marek  show  that  in  cases  wliere  the 
central  nervous  system  is  apparently  uninjured  there  is  ex- 
tensive degeneration  of  the  neiwe  tissue,  and  sometimes  small 
hemorrhages  showing  that  there  has  been  some  tissue  disor- 
ganization. There  are,  therefore,  no  grounds  for  distinguish- 
ing between  concussion  and  contusion  of  the  brain. 


S3rmptoms.  Symptoms  of  general  distnrbance  make  their 
appearance,  as  a  rule,  immediately  after  tlie  intliction  of  the 
injury.  In  other  cases,  some  minutes  elapse  before  their  ap- 
pearance, and  it  may  be  even  an  hour  or  more.  This  is  espe- 
cially the  case  when  the  disturbances  are  exclusively  or  mainly 
due  to  hemorrhage.    In  a  case  in  a  horse  recorded  by  Hoffman, 
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symptoms  did  not  appear  until  20  honrs  after  tlie  injury.  In 
this  ease  tlie  brain  and  nienil^raiies  were  injured  by  the  pene- 
tration of  a  lance  head  throu^di  the  hiteral  wall  of  the  cranium. 
In  quite  slight  eases  the  animals  stuiulile  and  fall,  rising  again 
after  a  longer  or  shorter  time,  They  ruay  then  appear  to  be 
quite  recovered  or  they  may  show^  local  or  general  cerebral 
symptoms,  either  for  a  time  or  permanently.  On  the  other 
hand,  in  severe  eases,  the  animals  ^^o  down  at  once  and  die 
within  a  short  time  with  convulsions  and  without  Imving  re- 
gained consciousness.  In  a  moderate  case,  the  animal  lies  on 
the  ground  for  some  time  in  a  state  of  complete  nnconseious- 
ness.  The  pupils  are  dilated  and  the  reflexes  are  quite  absent 
or  greatly  inhibited.  Respiration  is  slow  and  irregidar,  or 
may  be  rapid,  Tlie  heart  and  pulse  are  generally  accelerated 
but  may  l>e  slow  and  often  arhythmic.  Involuntary  evacuation 
of  feces  and  urine  are  often  observed.  In  pigs  and  dogs  there 
is  often  vomiting. 

After  a  time  vaiying  from  a  few  minutes  to  some  hours, 
fibrillar  twitebiugs  appear  in  single  muscles  or  in  groups. 
There  may  be  spasms  wliich  increase  in  violeuee.  Nystagnms 
is  sometimes  seen.  After  a  time  the  aniujal  raises  its  bead 
and  tries  to  rise,  and  often  succeeds.  In  eases  where  there  is 
no  direct  or  indirect  injurj^  to  the  motor  paths  there  may  be 
more  or  less  extensive  paralysis  and  this  makes  it  impossible 
for  the  animal  to  stand  or  move, 

Eicke  observerl  the  following  syTTn^tonia  in  a  ilog  that  ha«l  hemorrhn^e  of  the 
brain  resulting^  from  a  kipk  froni  a  foal:  A  ^n^at  ten(leni\v  to  bit^  an<l  rhfL^e 
other  animals  an^l  j^ersons,  a  stumbling  gait  and  frequent  falls,  dropping  of  the 
lower  jaw  and  foaming  at  the  mouth. 

If  the  animals  are  conscious  to  some  extent,  and  the  func- 
tions  of  the  portion  of  the  brain  that  is  destroyed  or  injured 
are  well  known,  local  symi>toms  roay  be  reco^nizet!  which  were 
previously  ol>scured  by  the  eonuitose  state  of  the  auimal 

Hemiple^a  is  seen  comparatively  frequently  in  cases  in 
which  there  is  some  destruction  of  the  central  motor  path.  The 
hemiplegia  is  either  partial  or  complete  on  the  side  of  tlie  liody 
opposite  to  that  on  which  tlie  injury  is  situate<l,  there  often 
alternating  hemiplegia  with  supra-nuclear  (central)  paralysis 
of  one  half  of  the  Ijody  and  nuclear  or  infra-nuclear  (periph- 
eral) paralysis  of  individual  cranial  nerves  on  the  same  side 
as  tlie  lesion.  Unilateral  paralysis  is  as  a  nde,  more  or  less 
pronounced  under  certain  conditions.  There  may  he  paralysis 
of  cranial  nerves  without  hemiplegia.  Sometimes  both  sides 
of  the  liody  are  affected  ]jy  a  snpra-nuclear  paralysis.  In  one 
particular  case  in  a  dog,  the  fore-  legs  were  paralyzed,  the  ani- 
mal pushing  the  paralyzed  anterior  part  of  the  body  along 
with  the  hind  legs.  Injuries  to  one  half  of  the  cerebellum  or 
the  peduncle  of  the  cerebellum  may  lead  to  weakness  of  both 
liml>s  on  the  same  side. 

Another  striking  symptom  that  is  not  rarely  seen  in  small 
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animals  resulting  from  bruising  of  the  petlnncle  of  the  cere- 
belhnn  or  the  posterior  portion  of  the  optic  thalamus  is  ^*  waltz* 
ing-"  or  rolling  or  falling  over  on  one  side.  These  movementa 
are  also  seen  in  eases  of  paralysis  of  some  of  the  cranial 
nerves,  or  in  cases  of  obliquity  of  vision  (see  page  593).  Lat- 
eral displaeeineiit  of  the  head  and  neek  are  seen  after  irijuries 
involving  one  lieruisphere,  tiie  peduinde  of  the  eerebellum,  or 
neighboring  tissues*  When  the  head  is  turned  to  one  side,  the 
aiumal  moves  in  circles,  if  movement  be  possible  at  alL  Many 
injuries  of  the  hemispheres  are  followed  by  epilepsy  of  the 
Jacksonian  type  (see  epilepsy). 

Hemianesthesia  frequently  follows  concussion  of  the  brain 
and  it  is  sometimes  very  difficult  to  discover  even  after  the 
disappearance  of  the  coma.  Paralysis  of  t!ie  sensory  nerves 
is  easily  recognized  (trigeminus,  glosso-pharyngeal,  vagus). 
Concussion  is  often  followed  by  uni-  or  bilateral  blindness,  the 
exact  nature  of  which  has  not  been  ascertained. 

After  the  lapse  of  a  certain  length  of  time,  local  symptoms 
may  disappear  either  partially  or  completely  if  the  altected 
portion  of  the  l)rain  be  subjected  only  to  pressure  of  extrava- 
sated  lilood  in  tlie  neighboring  tissue,  or  if  it  is  not  completely 
destroyed. 

In  many  cases,  in  addition  to  the  nervous  symptoms,  evi- 
dence can  be  found  of  the  eflVcts  of  the  blow  such  as  wounds, 
changes  in  the  form  of  tlie  craninm,  increased  sensitiveness, 
etc.  When  the  base  of  tlie  cranium  is  fractured  there  is  very 
often  injury  to  the  vessels  of  the  pharynx  or  ear,  and  there 
may  I>e  hemorrhage  from  both  nostrils  or  the  ears  immediate- 
ly or  soon  after  the  injury  is  inflicted. 

Thp  following  are  the  syniptonis  of  cerebral  heinorrhagre  in  birds: 
Tht3  head  and  neek  are  twisted  oil  the  long  axis  in  such  a  way  that 
the  parietal  region  is  directed  to  one  side  or  even  downwards,  thus  mak- 
ing it  difficult  or  inipossi1>le  for  the  hird  to  take  food  or  water,  Wliile 
walking  tliey  fall  down  on  the  sligrhtest  provocation,  and  are  seized 
with  eoQVulsions.  In  many  caxSes,  they  appear  giddy,  aiul  stnmhle,  or 
move  in  circles,  inove  backwards  or  suffer  severe  disturbances  of  con- 
sciousness, and  have  epileptiform  seizures. 

Diagnosis.  Diagnosis  is  rarely  difficult,  Difficnlt^^  arises 
in  cases  in  wliich  no  injury  can  lie  discovered.  In  such  cases, 
cerebral  liemorrlia^e,  embolism  of  vessels  of  brain»  and  enceph- 
alitis must  be  taken  into  consideration,  In  the  absence  of 
causal  factors  that  are  likely  to  be  followed  by  enceplialitis, 
the  sudden  appearance  of  disease  unaccompanied  by  fever  in- 
dicates an  injury.  In  birds,  contagious  diseases,  such  as  fowl 
cholera  and  chicken  pest,  must  be  borne  in  mind  and  also  the 
fact  that  disease  of  the  inner  ear  in  chicken  pest,  diphtheria, 
chicken  pox  and  suppurative  inflammation  of  the  tnir  may 
cause  the  head  to  be  rotated  on  its  long  axis  or  turned  to  the 
side* 
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Apart  from  any  discoverable  lesions  of  the  cranium  the 
localization  of  the  disease  must  be  based  upon  the  local  symp- 
toms shown. 

Prognosis.  In  the  majority  of  cases  concussion  of  the  brain 
terminates  fatally  either  directly  or  as  a  result  of  complications. 
Nevertheless  cases  of  recovery  are  not  absolutely  rare  in  both 
large  and  small  animals.  Needless  to  say,  recovery  only  takes 
place  in  those  cases  in  which  there  is  no  extensive  destruction 
of  brain  tissue  and  no  great  amount  of  hemorrhage.  The  course 
taken  by  the  disease  affords  information  on  this  point.  Pa- 
tients which  to  commence  with  have  shown  serious  symptoms 
may  survive,  but,  as  a  rule,  their  value  is  more  or  less  dimin- 
ished, owing  to  permanent  effects.  It  sometimes  happens  in 
cases  of  fracture  of  the  base  of  the  cranium  that  the  condition 
of  the  patient  shows  a  rapid  and  striking  improvement,  but 
afterwards  there  is  a  sudden  turn  for  the  worse  and  the  case 
terminates  fatally. 

Treatment.  Complete  rest  is  essential  to  avoid  further 
hemorrhage,  and  in  animals  that  are  down,  the  head  must  be 
raised.  Later,  when  it  is  thought  that  the  blood  has  formed  a 
firm  clot  in  the  injured  vessels,  stimulants,  such  as  ether  and 
camphor,  may  be  given  and  the  animal  restored  to  conscious- 
ness by  cold  applications  to  the  head.  Large  animals  should 
have  plenty  of  straw  under  them  and  they  should  be  turned  over 
from  time  to  time,  and  if  possible  placed  in  slings  so  as  to  avoid 
bedsores.  In  cases  in  which  the  animals  remain  comatose  for 
a  long  time  nourishment  must  be  administered  (see  page  123) 
and  the  injury  to  the  cranium  must  be  treated  surgically. 

In  view  of  the  doubtful  termination  of  the  disease  animals 
that  are  used  for  food  should  be  slaughtered  as  soon  as  possible 
if  there  is  not  complete  recovery  in  a  short  time. 

Literature.  Bissauge  &  Naudin,  Rev.  G6n.,  1905,  VT,  212. — Chanier,  Rec., 
1907,  297.— Dexler,  Nervenkrkh.  d.  Pferdes,  1899,  161,  164  (Lit.).— Eicke,  Pr.  Vb., 
1906,  T,  33.— Hoflfmann,  Z.  f.  Vk.,  1909,  37.— Joyeux,  Rev.  V6t.,  1906,  525.— Nocard, 
A.  d'Alf.,  1882,  681. 

7.    Lightning-stroke. 

Occurrence.  Animals — cattle,  sheep  and  horses — running 
in  the  open,  are  liable  to  be  struck  by  lightning.  Powerful  elec- 
tric shocks  act  in  a  manner  resembling  lightning.  Horses  are 
sometimes  injured  in  this  way  in  large  towns. 

Pathogenesis.  It  is  the  nervous  tissues  that  suffer  prin- 
cipally and  there  may  be  pronounced  disturbance  of  function 
without  any  obvious  injury  to  the  nervous  tissues.  According 
to  Niedmer  these  disturbances  are  to  some  extent  caused  by 
heating  of  the  cerebrospinal  fluid. 
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In  tht^  apintreiitly  uiiinjure*i  nervoim  tinsueH  of  1111*11  fitrui-k  by  li|;htiiiiig  and 
in  animals  killed  by  electric  shoekt*  J<?llinok  founil  on  inicroscoifu*  examination 
niimeroiis  wiuall  lieijjorrhajtj^es  fcattered  through  tlio  nerve  tissue,  patrhes  of  nerve 
tiHSue  tljut  hu'l  l>pen  destroyed,  and  in  animals  that  had  lived  longer,  degeneration 
of  nerve  fillers. 

Symptoms,  AninuiLs  that  are  struck  by  liglitiiiiig  may  be 
either  killM  on  the  spot  or  may  die  in  a  very  short  tbiio.  In 
other  eases  after  lying  comatose  on  the  ground  for  some  time 
they  get  up  and  may  appear  quite  healthy,  or  they  show  uervous 
Bjauptoms  which  nmy  persist,  for  a  varying  length  of  time  or 
may  he  permanent.  After  the  diHappearance  of  coma  the  ani- 
mals are  generally  somewhat  unsteady  on  their  legs  and  reel  iu 
their  gait,  the  sensoriuni  appearing  (leadened.  As  a  rule  tliese 
syriiptonis  disappear  in  a  short  time,  but  not  rarely  local  hyinp- 
toms  i)ersist  eitlier  for  a  short  time  or  permanently.  Such  local 
sjnnptoms  are  generally  those  of  paralysis,  either  monoplegia  or 
parajjlegia^  or,  more  j^arely,  {yaralysis  of  jjarticidar  nerves* 
There  is  not  unconnnoniy  observed  in  the  horse  a  i>ermaueut  or 
temporary  disturbance  of  vision. 

In  addition  to  the  legions  of  the  nervous  system  there  are  more  frequently 
se<»n  legions  111  other  or^an*«t  and  in  jjarttcular  burning  or  destruction  of  the  nkln 
and  the  underlying  tissue*^.  On  iiii|d^jiiiented  parts  of  the  skin  the  ^^oi'tilled  li^btiiin^ 
figures  can  he  seen.  These  take  the  form  of  dark-coloreil  streaks  or  hranchin^j 
lines.  This  is  clearly  shown  in  a  preparation  made  from  the  skin  of  a  ttheep  that 
ifl  in  the  muweurii  at  Miiniii^h. 

Course.  There  is  generally  a  fairly  rapid  recovery  from 
disturbances  caused  l>y  liglitning.  It  is  comparatively  seldom 
that  minima  Is  struck  by  lightning  die  at  once  or  later  or  have  to 
be  killed  on  account  of  pennanent  disturbances* 

Treatment.  If  the  animals  do  not  get  up  for  some  time  care 
must  l*e  taken  that  tliey  have  plenty  of  straw  to  lie  upon  and  are 
turin^d  from  time  to  time.  If  there  are  severe  sjmptoms  of 
sensory  disturbance,  stimulants  may  be  given  (alcohol,  ether, 
camphor,  caffein,  stimulation  of  the  skin).  As  a  rule  recovery 
takes  jdace  without  any  treatment  whatever. 

Literature.  Desler,  Ner\'enkrkh.  d.  Pferdes,  1889,  268  (Lit.).— Jellinek,  \\ 
A,,  1902,  CLXX,  56. 


8.    Hemorrhage  of  the  Brain,    Haemorrhagia  cerebri, 

{Apoplexy^  Cerebral  Apoplexy.) 

Strictly  speaking  cerebral  hemorrhage  refers  only  to  such 
hemorrhages  of  the  brain  as  are  not  due  to  either  traumatic  in- 
fluences or  inflammation. 


Etiology.     Among  tlu*  domesticated  animals  cerebral  hem- 
orrhage is  due  principally  to  diseased  conditions  in  which  there 
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is  ijial-iiytritiaii  of  the  vessel  walLs,  and  also  to  acute  infectious 
diseases,  such  as  antlirax,  purpura,  lieniorrhagie  septicemia,  etc. 
Hemorrhage  of  the  braiii  may  also  oeeur  in  cases  of  anemia, 
leucemia,  jjemophilia,  chronic  hepatitis,  ant]  nephritis.  Li  the 
horse  hemorrhage  in  exceptional  eases  is  due  to  rupture  of  an 
aneurism  of  somt*  artery  of  the  brain,  the  aneurism  havins:  been 
caused  by  the  hirva^  of  sclerostomes  ( Kitt).  In  many  eases  it  is 
due  to  heart  disease  (Hering,  Seoflie),  but  neoplasms,  such  as 
gliomata  and  ^Hosareoniata  are  rarely  eoiieerned,  owin*^  to  their 
very  infretpieiit  occurrence.  So  far  no  one  has  demonstrated 
atheromatous  arteritis  of  the  vessels  of  tlie  brain  in  eases  of 
Lemorrhage  in  the  low  er  animals,  and  in  any  case  that  condition 
must  lie  far  more  rare  in  animals  than  in  man  (Dexler).  The 
outbreaks  of  cerebral  hemorrhages  obserA^ed  by  Viitli  were,  in 
view  of  the  course  of  the  disease,  in  all  probaliility  due  to  an  in- 
flammatory process  of  some  kind. 

Diseases  of  the  vessel  walls  may  ppr  se  lead  to  hemorrhage 
or  there  may  be  other  factors  involved.  In  this  connection  an 
increase  in  blood  pressure  plays  an  important  part  (during 
work,  excitement,  etc.). 

Anatomical  Changes.  The  hemorrhages  are,  as  a  rule, 
small  and  pnnctiform,  but  they  may  l>e  larger.  The  majority 
are  to  l>e  found  in  tlie  cortex  and  the  large  ganglia.  On  the  cut 
surface  they  appear  as  purple-red  points  wliieli  ean  neither  be 
scraped  off  with  a  knife  nor  washed  away  with  a  stream  of 
water. 

Hemorrhages  between  the  membranes,  or  between  the  dura 
and  tlie  cranium  (intra-  or  extrameningeal  hemorrhage),  occur 
more  frequently  and  especially  in  cattle.  In  such  cases  the  hem- 
orrhages tend  to  l>e  more  extensive  (see  fig.  8ti), 

Symptoms.  The  smaller  tlie  hemorrhages  and  the  more 
localized  they  are  the  less  is  the  intracranial  pressure  increased. 
Under  such  circumstances  both  general  and  local  sjinptoins  are 
proportionately  slight.  The  capillary  hemorrhages  that  occur 
in  acute  infectious  and  other  disease  usually  pass  unnoticed.  In 
cases  where  the  hemorrhages  are  more  extensive  the  symptoms 
resemble  tliose  seen  in  cases  of  contusion  of  the  l*rain.  Tlie  ani- 
mal is  giddy,  stumbles  and  treml>les,  may  make  involuntary 
movements,  and  then  collapse  and  fall  to  the  ground  in  a  state 
of  coma.  Death  may  supename  with  couvnlsious,  or  there  may 
be  recovery  sooner  or  later.  In  such  cases  there  may  be  symp- 
toms  of  a  general  or  local  nature  which  may  be  penuanent  or 
temporary,  and  these  may  cause  death  in  the  end.  If  the  hemor- 
rhage  is  not  very  severe  there  may  be  no  complete  loss  of  con- 
sciousness, the  aniuml  only  showing  giddiness  and  unsteadiness 
of  gait,  and  in  addition  certain  local  symptoms.  Hemorrhages 
of  the  medulla  which  arc  somewhat  more  extensive  generally 
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cause  sudden  death.  (Ilolterbaeh  observerl  uiiintorrupted  mini- 
nation  in  a  cow  that  was  otherwise  quite  iineonseious  owing  to 
internieiiin*>:eal  and  intraventricnhir  lieniorrha^e.) 

Judging  from  tlie  scanty  records  of  the  pnblished  cases  the 
local  s\nnptoms  would  appear  to  resemble  those  seen  in  con- 
tunion  of  the  brain  (see  page  625). 

Diagrnosis.  The  sudden  occurrence  of  syinptanis  of  loss  of 
consciousness  without  any  traumatic  influence  at  work  and  under 
conditions  which  suggest  the  possibility  or  probability  of  hemor- 
rhage of  the  brain, 
indicates  that  sneL 
h  e  m  0  r  r  hage  has 
taken  place  either  in 
the  brain  itself  or 
between  its  mem- 
branes. Hemorrhage 
may  occur  in  eases 
of  encephalitis  but 
in  cases  of  this  kind 
tlie  loss  of  conscious- 
ness is  preceded  by 
some  evidence  of  ill- 
ness and  often  by  a 
rise  of  temperature. 
The  rise  of  tem- 
perature is  often  ob- 
served after  the 
hemorrhage  has  oc- 
curred, Eml>olism 
may  lead  to  similar 
sjinptoms  and  this 
possibility  must  al- 
ways be  borne  in 
mind  in  cases  iu 
which  there  is  or- 
ganic disease  of  the 
heart,  thrombosis  of  the  anterior  aorta  or  vessels  of  the  head. 
Sudden  collapse  may  lie  cause<l  hy  anemia  or  edema  of  the  lungs, 
but  in  such  cases  the  difficulty  of  respiration  is  a  prominent 
symptom.  Differential  diagnosis  is  less  diflieult  in  cases  where 
collapse  is  due  to  heart  disease  because  there  is  little  or  no  dis- 
turbance of  consciousness. 

As  a  rule  the  position  of  the  hemorrnage  can  only  be  ascer- 
tained by  observing  the  local  sjmptoms  during  the  later  stages 
of  the  disease. 

In  herbivora  a  microscopic  examination  of  the  blood  is  in- 
dicated in  view  of  the  fact  that  the  case  nmy  be  one  of  anthrax. 

Treatment.  As  in  all  cases  of  hemorrhage  rest  is  of  prime 
importance.     Immediately  or  within   a   short   time   after  the 
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hemorrhage  venesection  should  be  practiced  and  a  stimulant 
given  (ether  or  camphor  subcutaneously).  Cold  compresses  to 
the  head  are  indicated.  After  the  disappearance  of  severe 
symptoms  suitable  nourishment  that  is  not  too  rich  may  be 
given,  followed  by  a  mild  purgative.  It  is  advisable  to  slaughter 
animals  suitable  for  food  at  once  if  dangerous  symptoms  are 
present. 

Attempts  may  be  made  to  cure  any  paralysis  that  may  be 
left  by  systematic  passive  movements  of  the  affected  limb,  by 
massage,  and  by  the  application  of  electrical  currents.  The 
systematic  administration  of  potassium  iodide  is  believed  to  as- 
sist in  the  rapid  absorption  of  the  extravasated  blood. 

Literature.  Dernbach,  Z.  f.  Vk.,  1907,  174.— Dexler,  Nervenkrkh.  d.  Pferdes, 
1889,  192  (Lit.).— Eve,  Vet.  Rec,  1905,  574.— Holterbach,  D.  t.  W.,  1909,  288.— 
Leblanc,  J.  V6t.,  1903,  595. 


Obstruction  of  the  Vessels  of  the  Brain. 

(Encephalomalacia,) 

Plugging  of  the  vessels  of  the  brain  may  be  due  either  to  throm- 
bosis or  embolism.  In  cases  of  embolism  there  must  be  some  defect  in 
the  left  half  of  the  heart,  or  thrombosis  of  the  anterior  aorta  or  car- 
otid. Although  such  lesions  are  common  in  the  heart,  and  especially 
in  dogs,  there  are  scarcely  any  references  in  literature  to  the  subject 
under  consideration.  It  is  quite  likely  that  in  the  future  more  exact 
clinical  observations  and  more  frequent  examinations  of  brains  at  the 
postmortem,  may  show  that  the  disease  is  more  common.  This  was  an 
obvious  cause  of  the  softening  of  the  brain  in  a  number  of  the  cases 
recorded.  Bouley  and  Johne  found  embolism  of  the  cerebral  arteries 
as  a  result  of  thrombosis  of  the  carotid  in  one  case;  and  Vosshage  re- 
cords a  case  of  thrombosis  of  the  posterior  cerebellar  artery  in  a  horse. 

In  one  case  there  was  thrombosis  of  the  great  cerebral  vein,  and  in  a 
few  cases  thrombosis  of  the  venous  sinuses  of  the  brain.  In  a  case  re- 
corded by  Boelmann,  there  was  thrombosis  of  the  great  cerebral  vein,  re- 
sulting from  a  cellulitis  of  a  fore  foot  that  had  been  in  existence  for  four 
weeks.  There  was  softening  of  the  white  matter  and  the  lesion  was 
confined  to  the  left  hemisphere.  In  a  case  recorded  by  Berlin,  there 
was  thrombosis  of  the  venous  sinuses  due  to  gangrene  of  the  lungs  in  a 
horse;  while  Moussu  records  one  in  a  cow  in  which  the  cause  was  an 
abscess  of  the  esophagus.  Kitt  also  records  a  case  of  thrombosis  of  the 
sinuses  in  a  horse. 

Hiiynen  found  extensive  calcification  of  the  smallest  and  medium-sized  arteries 
of  the  membranes  in  a  lO-months-old  calf,  the  vessels  of  the  superficial  layers  of 
the  cortex  being  similarly  affected  around  some  hemorrhages  in  the  brain  sub- 
stance. 

Plugging  of  the  vessels  of  the  brain  is  followed  by  degeneration 
of  the  nerve  elements  and  neuroglia  cells,  the  brain  substance  being  thus 
converted  into  a  pulp-like  mass  (softening  of  the  brain). 

It    is    at    present    impossible    to    give    a   general   survey   of   the 


632  Obstruction  of  the  Vessels  a^  the  Brain.     Eiifephalitis. 

symptoms,  as  tla-  refereiici^s  to  this  kind  of  i-ast*  are  very  wpariiig.  It  is 
obvious  that  the  lo(*al  symptoms  will  dept^mi  upon  the  portion  of  the 
liraiu  affei'tod;  and  general  symptoms  will  depend  upon  tlic  loeal  symp- 
toms shown.  As  in  hemorrhage  of  the  lu'aio,  thrombosis  or  embolism  of 
the  arteries  is  responsible  lor  tire  sudden  nppcaranee  of  general  symp- 
toms of  brain  disease.  These  may  disappear  sooner  or  later,  but  Ihey 
may  also  be  responsible  for  the  death  of  the  animal  In  eases  of  throm- 
bfjsis  of  the  veins  or  venous  sinuses  symptoms  make  their  api>earauce 
more  gradually  as  in  encephalitis. 

In  Boelmann's  case  a  mare  appeared  to  he  dull  and  its  gait  was  yncertaiti, 
the  bea<i  was  drawn  round  towards^  tlic  left  siile,  and  tbt*  animal  moved  in  eirclea 
in  tliis  direction.  At  a  later  sla^^'tt  tbe  animal  sliowe<l  the  following  syrnjdoms: 
ParahsLs  of  the  left  eyelid,  partial  cloHiire  of  the  left  nostril,  insensil>jlity  of  the 
left  half  of  the  head,  ilullnei-H  and  later  ulceration  of  the  t-ornpa  of  the  left  eye, 
the  lower  jaw  drawn  towards  the  left.  Kight  days  later  the  aninml  eonid  no  lon^jjer 
i^tand  and  death  oceurreil  on  the  -ith  day.  At  the  postmortem  an  old  thrombus 
iJj  em.  in  len^'th  was  fonnd  in  the  vein  of  Galun  at  the  point  where  it  enters 
the  sagittal  sinns,  and  another  in  the  nei^hljorhood  of  the  eorptis  canosuni.  There 
was  softening  of  the  entire  left  hendiiiphere  bnt  especially  in  the  middle  part. 

In  a  steer  snffering  from  Biii«pii ration  of  the  snhmaxillary  gland  Moim^n  ob- 
fiervGi?,  two  weeks  after  the  comrneiifenient  of  the  diBease,  increased  excitability, 
and  ei^ht  days?  later  symptoms  of  excitement  alternatlnj^  with  dullness.  At  the 
jtostmortem  it  was  fotmd  that  the  snppnration  had  extended  alonjEj  the  internal  caro- 
tid and  thus  reached  the  base  of  the  brain,  and  caused  inllammation  of  the  venous 
sinuses  followed  by  thromlio^is. 

Vo.*^Khaj(e  saw  the  following  symptonm  in  a  case  in  which  there  was  throm- 
bosis of  the  pof^terior  cerebellar  artery:  Paralysis  of  the  right  side  of  the  body, 
staggering  gait  and  paralysis  of  the  left  facial  nerve. 

In  a  cane  in  which  there  was  ditfnse  calcification  of  the  arteries  of  tho  brain 
and  membranes  Hnyiien  observed  coma,  elevation  of  the  head,  invohintary  move* 
ments  and  a  staggering  gait.     The  train  of  symptoms  recalled  sleepy  staggers. 

Literature.  Berlin,  6.  Vj..  IH79,  LT,  H2.— Boelmami,  Ann.,  ISS.'j,  275  (Ref.). 
-Hiivnen,  ibiii.,  U>07,  Sn.-^Monasn,  Roi*.,  1899,  313.— Sehiitz,  A.  f,  Tk,,  1878,  IV, 
Ho.-^VosBhage.  D.  t.  W.,  1902,  483. 


10.    Encephalitis. 

The  cause  of  oneepbalitis  is  iisitally  of  an  infective  nature 
and  the  diseased  areas  are  circiniiserihed.  There  may  he  centers 
of  suppuration  (purulent  encephalitis),  or  there  may  be  rion- 
puruknit  areas  whicli  are  red,  yeUow,  or  grayish  in  color  and 
have  undergone  a  process  of  softeninf^.  In  some  cases  there  are 
no  areas  of  inflaniination  visible  to  the  naked  eye  (acute  non- 
purulent encephalitis). 

It  has  ah-eady  been  pointed  out  that  in  cases  of  meningitis,  the 
iaflaminalion  of  the  iiiembnnit'S  extends  to  the  supertieial  byers  of  the 
eortex,  the  reason  being:  that  the  same  blood-vessels  are  common  to  both. 
In  sneb  eases  the  inflammation  of  Ibe  eortex  is  secondary,  and  as  a  rule» 
makes  its  appearance  in  the  later  stuges  of  meningitis.  Besides  eases  of 
Ibia  type,  encephalitis  oeeurs  in  tbe  doniestieated  animals  in  whieh  the 
inflnmmatinn  involves  tbe  cortex  f>nly,  or  if  the  pia  mater  in  tbe  im- 
mediate nt'igliborhooH  he  involved  it  is  only  to  tbe  very  slig-btest  de- 
gree. The  inflammation  of  the  lirain  snbgtntH/e  m  tbe  principal  lesion; 
and  tbe  meningitis  is  not  responsible  far  nny  observa1>]e  symptoniB, 

Distinction  between  purulent  and  non-purulent  encephalitis,  is  of 
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importance  from  the  clinical  point  of  view,  as  well  as  from  the  patho- 
logical ;  since  at  least  in  many  cases,  special  methods  of  treatment  may 
be  adopted  in  cases  of  the  purulent  form  of  the  disease. 


(a)    Purulent  Encephalitis. 

{Cerebral  Abscess.) 

Occurrence.  The  majority  of  cases  occur  in  young  aniihals 
and  especially  in  foals,  few  cases  having  been  recorded  in  adult 
horses.  Kofler  found  cerebral  abscess  in  twelve  horses  out  of 
forty  killed  on  account  of  staggers.  In  the  other  species  of 
animals  the  disease  is  very  rarely  observed. 

Etiology.  Purulent  encephalitis  generally  results  from 
metastasis  in  diseases  in  which  pyogenic  bacteria  are  circu- 
lating in  the  blood  (see  page  597).  In  the  horse  the  majority  of 
cases  of  cerebral  abscess  are  causally  connected  with  strangles, 
the  vessels  of  the  brain  being  plugged  with  emboli  composed  of 
infective  material.  This  is  supported  by  the  fact  that  strangles 
streptococci  have  repeatedly  been  demonstrated  in  the  pus.  Ac- 
cording to  Dexler  strangles  is  the  cause  in  about  60  per  cent  of 
cases.  Purulent  encephalitis  appears  to  be  of  very  rare  occur- 
rence in  other  diseases,  but  it  does  occur  in  such  conditions  as 
puerperal  septicemia  (Williams),  smallpox  (Roll),  ulcerative 
endocarditis,  glanders,  suppurative  pneumonia,  pleurisy,  and 
finally  pyemia.  Trolldenier  found  a  pathogenic  streptothrix  in 
cerebral  abscesses  in  a  dog  (see  Vol.  I). 

Further  causes  of  cerebral  abscess  are:  injuries  to  the 
cranium,  and  the  upper  part  of  the  parotid  region,  suppuration 
or  caries  of  bones  near  the  brain,  and  in  particular  the  petrous 
temporal  bone  in  the  dog  and  the  middle  ear  in  the  pig  and  birds, 
acute  inflammation  of  the  upper  portions  of  the  nasal  cavities 
or  the  sinuses  and  the  throat,  the  infective  material  reaching 
the  brain  either  along  the  course  of  the  nerves  or  the  blood  ves- 
sels. Animal  parasites  may  also  be  responsible  for  the  condi- 
tion, the  larvae  of  the  (Estrus  and  Coenurus  in  the  sheep,  in  cattle 
larvae  of  the  (Estrus  bovis  that  have  wandered  into  the  cranial 
cavity,  larvas  of  the  Gastrophilus  in  the  horse.  Finally,  the 
condition  may  be  caused  by  the  penetration  of  foreign  bodies 
from  the  pharynx.  Durrechoux  found  a  needle  in  an  abscess  of 
the  cerebellum  in  a  pig. 

Pathogenesis.  When  a  portion  of  the  brain  becomes  in- 
flamed abscess-formation  results  from  the  collection  of  large 
numbers  of  pus  cells  and  a  softening  of  the  brain  tissue.  When 
there  is  rapid  enlargement  of  the  abscess  the  intracranial  pres- 
sure is  increased,  white  corpuscles  escape  from  the  vessels  in 
enormous  numbers,  and  the  vessels  are  dilated.  As  a  result 
of  this,  and  also  owing  to  the  effect  of  the  bacterial  toxins  on 
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the  nerve  cells,  general  syinptonis  make  their  appearance,  and 
where  certain  parts  of  the  hraiu  undergo  degeueration  there 
may  also  be  symptoms  of  a  local  nature.  On  the  other  hand,  if 
the  process  of  abscess-formation  is  slow,  the  general  .symptoms 
may  be  quite  insignifieaiit  or  even  al>sent. 

Anatomical  Changes.  In  cases  in  which  the  disease  has 
been  in  existence  for  some  time  the  imier  surface  of  the  abscess 
ai>pears  to  be  covered  with  a  finely  gramdar  nienibrane  some 
millimeters  in  thickness,  the  soealled  **pyogenic  membrane/' 
The  pus  is  wiiite  or  reddish  in  color  and  sometimes  lias  an  olTen- 
sive  odor*  In  very  exceptional  cases  the  pus  appears  to  be 
mixed  with  blood,  owing  to  the  rupture  of  a  vessel  on  the  inner 
surface  of  the  aliscess  cavity.  In  tlie  majority  of  cases  the  ab- 
scesses occur  in  one  of  the  hemispheres  and  more  rarely  in  the 
cerebellum.  K  they  are  superficially  placed  the  disease  may 
extend  to  the  membranes  and  set  up  suppurative  processes 
there.  In  deep-seated  aliscesses  rupture  may  occur  in  the  ven- 
tricles. When  the  lesions  are  due  to  metastasis  the  abscesses 
are  usually  more  numerous.  Jolme  found  ten  and  Delamotte 
and  Brocherion  fourteen  abscesses  in  the  brain.  Abscesses 
caused  in  other  ways  are  nsually  solitary  and  vary  in  size.  In 
a  ease  recorded  !jy  Prihner  the  cerebellum  was  converted  into 
a  cavity  full  of  pus.  Frohner  records  a  case  in  which  pus  col- 
lected in  tlie  hiteral  ventricles  as  a  result  of  fracture  of  the 
frontal  bone  ( pyocephalus). 

Symptoms.  Tite  rapid  development  of  one  or  more  ab- 
scesses causes  a  rise  of  temperature,  provided  there  is  not  fev'er 
already,  owing  to  some  primary  disease^  and  the  tenifjerature 
is  subsequently  maintained  with  pronounced  variations.  As 
in  the  case  of  meningitis  there  is  a  rapidly  progressive  dullness, 
which  at  intervals  may  give  place  to  symptoms  of  excitement 
which  may  amount  to  mania.  In  other  cases  there  is  great 
uneasiness  from  the  outset,  hut  exceptionally  there  may  be  no 
evidence  of  excitement  even  up  to  the  tune  of  death.  Although 
both  the  dulhiess  and  the  excitement  tend  to  be  very  marked, 
these  cannot  lie  taken  as  cliaracteristic  of  suppurative  enee|jba- 
litis*  In  nuuiy  cases  there  are  fibrillar  contractions  and  clonic 
spasms  in  various  parts  of  the  body,  and  tljcre  may  be  forced 
movements.  Paralysis  of  various  cranial  nen^es  has  been  ob- 
served. Death  may  take  place  within  a  few  days  or  a  week  or 
two,  the  symptoms  and  especially  those  of  excitement  having 
gradually  become  more  severe. 

With  the  foregoing  must  be  included  cases  in  which  the 
cerebral  abscess  remains  latent  for  a  time  and  then  causes  death 
in  one  or  two  days,  the  animal  sliowing  the  sjinptoms  al- 
reaily  descriljed  (Bouchet,  Koder,  Johne),  Such  a  course  of 
events  is  likely  to  baiipen  in  cases  in  which  the  process  of  ab- 
scess-fonnation  has  proceeded  slowly  up  to  a  point  and  then 
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for  some  unknown  reason  becomes  rapid  and  involves  the  mem- 
branes, or  bursts  into  the  ventricle.  Cases  in  which  the  ab- 
scess-formation occurs  in  the  frontal  lobes  of  the  hemispheres 
appear  to  take  this  slow  course. 

In  the  great  majority  of  cases  which  run  a  less  rapid  course 
symptoms  of  disease  are  to  be  observed  for  a  longer  time,  and 
particularly  those  of  dullness  or  loss  of  consciousness.  Forced 
movements  are  seen  with  comparative  frequency,  the  movement 
in  the  majority  of  cases  being  in  circles  and  more  rarely  in  other 
directions. 

In  these  cases  there  is  a  tendency  for  the  symptoms  of  ex- 
citement to  make  their  appearance  at  variable  intervals,  the  ani- 
mals suflfering  from  attacks  of  mania,  alternating  with  severe 
depression.  There  may  also  be  epileptiform  seizures  during 
the  periods  in  which  the  animals  appear  to  be  in  perfect  health 
(Lydtin,  Trolldenier).  Noack  had  a  case  of  this  sort  under  ob- 
servation for  three  months. 

Sudden  blindness  is  occasionally  observed  as  a  focal  symp- 
tom. In  a  case  recorded  by  Bouchet  in  which  there  was  an  ab- 
scess in  the  middle  of  the  left  hemisphere  and  fibrous  basilar 
meningitis,  a  foal  went  blind  during  the  night.  The  right  pupil 
did  not  react  to  light  at  all,  while  the  left  reacted  for  some 
time.  There  was  total  blindness  of  the  right  eye,  but  move- 
ments with  the  hand  in  front  of  the  left  eye  were  appreciated 
by  the  animal  for  some  time.  In  a  case  recorded  by  Thierry, 
in  which  there  was  an  abscess  in  the  right  hemisphere,  there 
was  sudden  amaurosis  of  the  left  eye.  No  accurate  tests  were 
made  regarding  the  sight  of  the  other  eye. 

Unilateral  paralysis  was  observed  by  Haase  in  a  case  in 
which  there  was  an  abscess  in  one  hemisphere  directly  under 
the  membranes.  In  a  case  recorded  by  Greiners  a  foal  sweated 
profusely  after  every  meal  for  a  period  of  four  months.  At 
the  postmortem  an  abscess  the  size  of  a  hazelnut  was  found  in 
the  right  half  of  the  cerebellum.  Shortly  before  death  the  ani- 
mal had  shown  respiration  of  the  Cheyne-Stokes  type.  A  pig 
which  had  an  abscess  the  size  of  a  hazelnut  in  the  right  half  of 
the  cerebellum  staggered  in  its  gait,  walked  in  circles  to  the 
right  and  fell  on  its  right  side  in  such  a  way  that  its  snout 
struck  the  ground  first  (Kertesz).  In  a  case  recorded  by  Haas 
a  cow  was  observed  to  carry  its  head  to  the  left  side  owing  to 
the  presence  of  an  abscess  the  size  of  an  apple  in  the  left  hem- 
isphere. Any  attempts  to  make  the  animal  carry  it  straight 
caused  attacks  of  mania.  A  horse  in  which  there  was  an  ab- 
scess in  the  posterior  portion  of  the  vermiform  process  of  the 
cerebelhim  showed  giddiness  and  an  uncertain  gait,  and  fell  fre- 
quently (Jacoulet). 

In  some  of  the  less  acute  cases  there  is  no  elevation  of  tem- 
perature, but  it  is  probable  that  systematic  testing  would  show 
a  rise  in  some  cases. 


636 


Acute  Non-purulent  EnceplmlilLs 


Diagnosis,  Tins  <*an  only  be  liased  oti  the  appearance  of 
general  or  lotnil  ssyniptuiiis  indicating  that  the  brain  is  involved 
ill  diseases  in  wliieh  tliere  is  a  known  tendency  for  pyogenic 
bacteria  to  invade  the  brain.  The  very  acute  eases  cannot  be 
distinguished  from  cases  of  acute  meningitis.  Cases  in  wliieh 
tlie  ponrse  of  the  disease  is  slower  can  be  differentiated  1w  their 
longer  duration,  tlie  striking  improvements  which  occur  at 
times,  the  absence  of  sensitiveness  over  the  cranium  and  the 
special  local  symptoms  which  not  rarely  make  tlieir  ajipear* 
ance.  The  presence  of  a  |>rimary  abscess  in  some  part  of  the 
i»ody  is  in  itself  no  proof  that  the  occurrence  of  cerebral  sj^np- 
toms  is  due  to  purulent  encephalitis,  because  meningitis  innj 
also  occur  under  the  same  circumstances.  One  must  also  not 
lose  sight  of  tlie  fact  that  in  nmny  cases  of  siijipurative  en- 
cephalitis an  animal  that  was  previously  apparently  in  perfect 
health  may  become  seriously  ill  owing  to  secondary  meningitis 
and  succuml*  to  it  in  a  very  short  time.  In  cases  of  tumor  for- 
matit»n  in  the  lirain  differential  diagnosis  can  always  be  based 
on  tlie  absolutely  negative  history  of  the  disease,  its  slow  de- 
velopment, the  ]iresence  of  a  primary  growth  in  some  other 
organ,  or  in  neighboring  portions  of  the  cranium,  and  finally 
from  tlie  (engorgement  of  the  optic  disc.  A  periodical  rise  of 
temperature  also  indicates  suppurative  encephalitis. 

An  accurate  analysis  of  the  focal  sjiiiptoms  that  may  be 
present  in  cases  that  are  not  very  acute  renders  a  localization 
of  the  disease  possil)le,  but  a  very  careful  investigation  appears 
to  be  necessary  iu  this  connection. 

Treatment     Provided  a  correct  diagnosis  has  been  made 

regarding  the  nature  and  localization  of  tlie  disease,  and  this  in 
the  present  state  of  ktmwlcdge  is  of  rare  occurrence,  surgical 
interference  may  be  resorted  to.  Qood  results  have  followed 
this  treatment  in  the  human  subje^^t.  At  tlie  most  a  favoralile 
result  might  be  expected  in  the  case  of  an  encapsnled  abscess 
superficially  placed  in  a  hemisphere;  operation  appears  to  be 
liopeless  from  the  outset  in  cases  where  there  are  niultiple  ab- 
scesses deeply  placed. 

Uterattire,  ra.l^»ac,  J.  V^t.,  1S07,  2H;  1£M)7,  588.— Dexl^r,  Xprvonkrkh,  d, 
Pff^Rk.^,  mm,  -00  (Lit.).— Johne.  H.  B.,  is7*t,  14.— Koflpr,  Mdiih.,  \m:\,  XIV. 
7L— Niebel,  Pr.  Mt.,  lH5ti-57,  1:^2.— Noack,  S.  B„  l^m,  1U5.— Pimrtl,  Aud.,  1904, 
531. 


(b)     Acute  Nob  purulent  Encephalitis.    Simple  acute  encephalitis. 

Acute  non-purulent  encephalitis  results  from  an  infection 
or  intoxication  wliieh  in  many  cases  is  the  result  of  an  infectious 
disease.  In  the  majority  of  cases  there  are  numerous  centers 
of  disease  and  these  may  be  hemorrhagic  in  character. 

Historical  In  1878  a  pas*^  wbr  roeordf^rl  in  tlm  horso  hy  Pried- 
beT'grr,  and   this  was  followed  hitvv  by  eases  desi'rilnMl  by  Thomaasen, 
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Montiiiie  IXesoubry  and  Xesuifloff.  The  i^mvH  of  i*L'rL*l>ral  apoplfxy  iu 
eatll**  r worded  hy  Vath  in  1HU2  were  apparently  in  reality  eases  of 
encephalitis.  More  recently  Dexler  (189!»,  V.KU,  11)04)  de>senbed  a  dif- 
fuse  lieraorrhagic  inflannaation  of  the  brain  substanee  m  eases  of  so- 
called  *' blind  staggers"  and  other  diseases  in  the  horse.  He  has  given 
a  very  clear  account  of  the  disease  from  a  elinieal  point  of  view  ami 
also  of  the  pathological  anatomy.  A  contagions  henmrrliagie  eneepba li- 
tis was  observed  by  Bnckley  &  MacCalhiiu  in  Marylniid  (North  America) 
in  IIKHJ:  Cases  of  acute  encephalitis  have  also  been  reeonled  by  Lesbre 
&  Forgeot,  also  by  Marek.  The  coinmunications  by  Kolesnikoff,  Brusso 
&  Galli-Valerio,  Dexler,  Nissel,  Lienaiix,  Marek,  Mareband,  Petit  & 
Co(|uot,  and  Pecard,  regarding  encephalitis  iu  eases  of  inliuenza,  must 
be  mentioned. 

Occurrence.  In  all  prcdiability  all  the  doniestieated  ani- 
mals are  likcdy  to  be  attacked,  altliougli  op  to  the  present  eases 
have  been  recorded  in  horses,  cattle,  do^s  and  siieep.  From 
these  records  it  appears  that  the  horse  and  the  dog  are  most 
freqnently  afFeetefl.  Even  the  non-specifie  fonn  of  the  disease 
may  sometimes  become  contagious. 

Etiology.  The  nature  of  the  inflammatory  processes  in- 
volving the  brain  substance  indicate  that  non-purulent  enceplui- 
litis  is  certainly  due  to  an  infection  or  a  bacterial  intoxica- 
tion (post-infectious  encephalitis^  Dexler)*  The  infective  ma- 
terial cannot  always  be  detected  in  the  brain  tissue,  altliough  in 
given  cases  no  doubt  exists  as  to  tlie  infectious  nature  of  the 
disease.  This  may  be  due  either  to  the  di8a[)i»earauce  of  the 
infective  material  after  tlie  inflammation  has  set  in  or  to  the 
fact  that  its  action  is  more  accentuated  on  otlier  organs.  As 
already  mentioned  bacteria  occur  with  great  constancy  in  the 
brain  in  infections  of  a  general  nature  (see  page  598). 

According  to  Dexler  and  others  there  is  not  rarely  in  cases 
of  influenza  in  the  horse  a  non-pnrnlent,  hemorrhagic  diffuse 
enceplia litis,  similar  lesions  being  sinniltaneonsly  i>resent  in  the 
spinal  cord.  Encephalitis,  as  a  rule,  sets  in  during  an  attack 
of  pneumonia  or  severe  catarrha!  influenza,  but  in  some  cases 
only  after  the  disappearance  of  the  symptoms  of  these  diseases. 
The  striking  symptoms  of  cerebral  disturbance  whicli  occur  in 
many  outbreaks  are  often  f]ue  to  an  insignificant  diffuse  en- 
cephalitis. 

The  cause  of  the  inflammation  of  the  brain  which  in  some 
caaes  is  hemorrliagic  aud  in  others  resembb^s  influenza  enceph- 
alitis as  described  by  Dexler  in  blin<l  staggers  and  more  recently 
in  horses  <lead  of  other  acute  diseases  of  tlie  brain  is  not  yet 
known.  Here  infection  of  an  unknown  nature  must  be  ac- 
cepted. According  to  Dexler  it  may  be  derived  from  the  lungs, 
intestines,  or  other  organs,  and  it  is  not  necessary  to  demon- 
strate the  cause  of  the  condition  in  tlie  brain,  because  it  may 
produce  its  etTects  only  througli  toxins  circulating  in  the  blood 
or  it  may  meanwhile  liave  disappeared  from  the  diseased  tissue. 
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The  moHt  recent  investigation  indicates  that  in  many  cases  there 
are  grounds  for  eonneeting  the  disease  with  inHnenza,  hot  one 
cannut  generalize  regarding  this,  because  the  occurrence  of  dis- 
eases that  are  similar  from  the  ijuint  of  view  of  pathological 
anatomy  in  the  other  species^ — cattle,  sheep  and  dogs — cannot 
be  placed  in  comparison  with  it.  In  the  contagious  outlrreaks 
recorded  by  Buckley  &  MacCallum  no  cause  could  be  found 
either  culturally  or  histologically.  The  cause  was  also  unknown 
in  the  cases  recorded  by  Friedberger,  Thomassen,  Leshre  & 
Forgeot,  Marek,  in  tlie  horse,  Arloing  in  the  ass,  Viith  and 
Hamoir  in  cattle,  ilontanti,  llamoir,  NesnielolT,  Desoubry  and 
Marek  in  the  dog. 

In  the  dog  there  can  be  no  doubt  that  the  most  frequent 
cause  is  distemper,  the  encephalitis  appearing  at  the  same  tiine 
as  other  symptoms  or  after  their  disatujearance.  Whether  the 
vims  of  distemper  is  itself  the  cause  or  whether  it  prepares  the 
ground  for  a  suliseqnent  infection  or  intoxication  is  not  yet 
decided,  but  the  probability  is  that  it  is  the  "vdrus  itself  or  some 
toxin  elatjorated  by  it. 

The  socalled  Boriui  disease  should  probably  in  certain  cases 
be  considered  principally,  if  not  entirely,  as  a  nondiemorrhagic 
inllanunation  of  the  l)rain  and  spinal  cord. 

The  non-hemorrhagic  eiicepha litis  occurring  in  rabies  has 
long  beeji  known  and  will  not  be  further  referred  to  here  (see 
Vol  I). 

In  no  single  case  has  the  sun  been  proved  to  be  the  cause 
of  encephalitis  (sunstroke),  but  a  priori  the  possibility  of  such 
an  effect  lieing  due  to  chemical  elTects  produced  l>y  the  rays  is 
not  excluded.  In  this  case,  as  in  many  skin  diseases,  the  rays 
of  the  sun  shonhl  be  considered  rather  as  predisposing  causes. 

It  is  probable  tliat  certain  foodstuffs  ex(*rt  only  a  predis- 
posing action.  Many  authors  have  considered  the  i(»giiminosa2 
as  direct  causes  of  encephalitis.  As  a  matter  of  fact  there  are 
no  grounds  for  the  l)elief  that  many  foodstuffs  are  capable  of 
setting  np  an  inflannnatory  process  in  the  brain  in  a  nuinner 
similar  to  tiie  skin  rashes  caused  by  foods  in  association  with 
certain  determining  factors.  The  presence  of  certain  nervous 
Bjinptoms  is  not  always  demonstrable,  because  there  may  be 
simply  functional  disturlumce.  Butler  observed  a  non-hem- 
orrliagie  encephalitis  in  liorses  by  feeding  them  on  damaged 
rye  and  claimed  to  have  prodnced  it  experimentally. 

Overexertion  which  in  nuiuy  eases  is  followed  by  encepha- 
litis is  no  doubt  only  a  predisposing  cause* 


Anatomical  Changes.  Lesions  may  be  found  in  any  part  of 
the  brain,  the  hemispheres,  basal  ganglia,  the  peduncles,  cere- 
Iiellum,  or  its  peduncles,  the  medulla,  the  gray  or  white  matter. 
In  the  fore  brain  it  is  usually  the  gray  nuitter  that  is  involved 
(Dexler).  As  a  rule  there  are  numerous  inflammatory  centers 
scattered  over  the  brain,  hut  occasionally  only  a  single  center  is 


Atuitoiiui-al   Clianges. 


639 


to  be  found,  Tlie  c(^*iiters  are,  as  a  nilis  the  size  of  a  pea  only 
{Fig,  87),  but  exceptionally  they  may  be  as  large  as  a  hen's 
ejjtg  (J'riedberti^er),  The  larger  ones  are  softer  than  tJie  sur- 
rounilifig  tissue  and  sometimes  pultaer*ous  in  eonsisteney,  and 
their  cut  surface  is,  as  a  rule,  soutewhat  gelatinous  and  traiislu- 
eeut  in  api>earance.  Very  small  lesions  that  are  not  Itemor- 
rhagie  escape  recognition  with  the  naked  eye,  because  they  are 
not  dilTerent  in  color  or  consistency*  In  many  casi'S  there  is  a 
prononiire^l  teiiilency  to  heiuorrhage  so  that  the  surface  of  the 
brain^  the  walls  of  the  ventricles,  or  the  cut  surface  aiipear  he- 
set  with  rcddisli-brown  hemorrhagic  spots  varying  in  size  from 
mere  points  to  areas  of  considerable  size  (acute  hemorrhagic 
encephalitis).  These  large  hemorrliages  are  rarely  of  even 
cokir  throughout,  but  have  a  variegated  aiipearance  owing  to 
the  presence  of  small  hemorrhages  round  about  them.  In  the 
latter  stages  the  centers  become  yellow  in  color  owing  to  de- 
struction of  the  blood  pigments.  Should  the  animal  survive, 
a  cyst  forms  owing  to  the  absorption  of  the  detritus^  or  there 


Fi^.  87.     Area  of  inflaminatirj  ,    ^,,im  iiiii^  (*f  the  most  nntcrior  [►nrtkm  of  the  right 

half  f>f  Ww  Tiipdiillu   olihmpitii    in  n  tUiir,     T\w  animal   jihuwpil   nillin^  Tnovcnifiits*  to 

the  right.     In  the  iliagram  on  the  right  a.  in*U<'iite8  the  pons,  b  the  trapo7oi*l  bo<ly, 

anil  c  the  position  of  the  aectiou. 


may  be  a  scar  formed.  Should  the  area  of  inflammation  be  ntntr 
the  ventricle  of  the  brain,  or  involve  the  venous  plexuses,  a  more 
or  less  reddish  turbid  fluid  collects  in  the  ventricles  (acute 
hydrocephalus  internus).  Areas  of  inflamntation  near  the  sur- 
face of  the  Ijrain  nmy  lead  to  the  production  of  extensive  or 
circumscribed  patches  of  meningitis. 

The  hemorrhagic  fonn  of  the  disease  occurs  more  fre- 
quently in  the  horse  than  in  the  other  species,  Enceplialitis 
due  to  fHstemper  rarely  causes  hemorrhages  and  if  present  tliey 
are  unimportant.  The  hemoi-rhages  found  by  Brnsso  &  Oalli- 
Valerio  were  single.  Marek  has  observed  a  single  case  of  soft- 
ening of  the  l>rain  in  distemper. 

Histological  investigations  were  maile  bj  Dexler.  Enc«i)halitifl  iu  ca»ea  of 
distemper  has  been  investigated  bj  Krawjeakjr^  BrueiBo,  Oalli-Valcrio,  Li^naux, 
antl  more  rei^ently  by  Marehan*!,  Petit  &  Coquot,  ami  P^^anL  In  the  cn^es  in 
which  thf*re  were  no  hemorrhages  Dexler  found  perivascular  and  other  cellular  iu* 
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titrations,  the  i'ells  heiiitj  toiuuI  and  Mai-sdialko 's  plasma  coIIb.  In  oue  case  there 
was  edema  of  the  ueiiijij^oriii^  tissue.  Jii  the  hemoirhaj^jc  form  there  was  a  very 
BiiiaU  in  nitration  of  ItnicooyteK,  but  in  the  periviu^eular  s|)Hce«  re<l  l>loo»l  corpuscles 
were  fonnd  in  larj^e  inasi^e.s  ami  at  grfater  distanoes  from  the  vens^els  there  were 
red  corpnt+des  either  8L*attered  about  ar  arranged  in  rows,  '  The  endothelial  cells 
had  proliferated  and  were  enlarged,  the  lumen  of  the  vessel  being  rt^ducetl.  The 
trn©  nerve  tissne  in  the  neiB:hborhaof1  of  the  small  eenters  showed  very  little  alter- 
ation (ilestruftion  of  thn  mednllarj  sheath,  swelling  of  the  axi»  cylinders,  and  at 
places  destniftion  of  th*^  clironiatin  bodies  of  the  nerve  cells),  while  the  larger 
centers  were  I'oniposed  of  softened  masses.  Degeneration  of  the  n>ediillary  sheaths 
conld  be  folluwe*i  in  both  forms  of  lesion.  Kot  rarely  inllaniniatory  lesions  were 
fonnd  in  the  pia  mater. 

In  a  portion  of  eases  tliere  was  in  addition  to  inflammation 
of  tlie  brain  a  similar  disease  of  the  spinal  eord. 

Symptoms.  Tlie  sjnnptoms  of  encephalitis  dne  to  any  gen- 
eral disease,  such  as  influenza  and  distemper,  are  sometimes  ob- 
scured by  those  of  the  primary  disease  and  so  may  remain  quite 
unrecognized.  But  in  any  ease  of  this  kind  tlie  attention  of  the 
observer  will  be  directed  to  some  organic  disease  of  the  brain, 
if  by  no  other  symptom^  by  the  (jronoiuiced  dullness  in  com- 
parison with  the  severity  of  the  primary  disease. 

In  the  majority  of  cases  the  s}inptoms  of  brain  trouble  are 
very  striking.  In  cases  where  the  inflammatory  processes  de- 
velop rapidly  or  where  the  inflammation  extends,  genera!  symp- 
toms of  cerebral  disturbance  are  never  absent;  these,  as  a  rule, 
when  there  is  rapid  extension,  appear  suddenly,  are  verj^  severe, 
and  are  ushered  in  by  somewhat  severe  hemorrhages.  They 
closely  correspond  with  the  other  acute  diseases  of  the  brain ; 
rapidly  progressive  disturbance  of  consciousness  is  a  prominent 
S}inptom  except  in  cases  in  which  the  disease  sets  in  suddenly 
owing  to  hemorrhage  occurring  at  the  outset.  The  animals  ap- 
pear dull  and  listless  and  are  easily  fatigued.  They  are  indif- 
ferent to  their  surroundings  and  stand  witli  their  lieads  dropped 
or  supported  upon  some  object;  appetite  is  greatly  decreased 
or  quite  absent,  and  they  stand  for  a  long  time  with  half-closed 
eyes,  and  their  limbs  in  umisual  positions.  Occasionally  they 
lose  their  balance.  As  a  result  of  this  sleepy  condition  sensi- 
bility is  decreased.  A  gradual  progression  of  these  symptoms 
leads,  as  a  rule,  within  a  short  time  to  a  condition  of  semi-con- 
sciousness or  even  coma. 

In  horses,  and  more  rarely  in  other  animals,  the  dullness  is 
followed  by  s>inptonis  of  excitement,  which  may  be  either  very 
slight  or  may  amount  to  actual  mania.  This  is  especially  so  in 
a  case  of  hemorrhagic  inflamniation  in  the  neiglil>orhood  of  the 
ventricles  of  the  brain  in  a  horse  described  by  Dexler.  After 
the  period  of  excitement  tiie  dulhiess  is,  as  a  rule,  still  more 
marked.  Occasionally  in  cattle  there  are  similar  symptoms  of 
excitement,  but  in  the  other  species,  and  particularly  in  dogs, 
no  other  symptoms  are  observed  save  pronounced  restlessness. 

Spasms  are  often  observed  involving  either  individual  mus- 
cles or  whole  groni>s  of  muscles,  or  they  may  involve  all  the 
voluntary"  muscles  in  paroxysms  and  possibly  during  the  whole 
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duration  of  the  disease.  Forced  movements  are  sonietiiiies  oh- 
served  and  they  are,  as  a  rnh^,  in  the  nature  of  movements 
either  in  circles,  forwards  or  haekwards. 

When  the  disease  is  not  very  extensive,  and  espeeially  when 
it  involves  portions  of  the  brain  remote  from  the  cortex,  symp- 
toms of  a  general  nature  may  be  iosigniiieant  or  even  al*sent. 

Focal  symptoms  occur  very  commonly,  but  owing  to  the 
severe  disturbance  of  consciousness  they  renmin  unobserved, 
or  at  least  they  cannot  be  certainly  recognized,  save  with  great 
difficulty.  Paralysis  is  very  common.  In  some  cases  it  is  total 
heniiptegia  (Storeh),  sometimes  hemiplegia  alternans  (Leiser- 
ing  and  Thomassen),  and  finally  there  may  be  paralysis  of  some 
of  the  cranial  nerves  (ptosis,  strabismus,  fixed  dilatation  of  the 
pupils,  paralysis  of  the  optic  nerves,  of  the  muscles  of  mastica- 
tion, the  pharynx,  tongue  and  larynx).  Extension  of  the  in- 
flannnation  may  lead  to  a  varying  amount  of  paralysis  of  the 
whole  body  with  irregular  movements  of  the  iindjs;  dogs  can  in 
some  cases  creep  along  on  their  bellies  or  if  supported  may  be 
able  to  walk.  Lienaux  believes  that  this  kind  of  disturbance  is 
due  to  disease  of  the  cereliellum.  He  observed  it  in  cases  of 
tMieephalitis  due  to  distemper,  associated  with  exaggeration  of 
the  patellar  reflexes  and  nystagmus.  It  has  been  sliown  that 
it  may  also  follow  inflannnation  invohdng  the  cerebrum.  Wtien 
the  respiratory  center  is  involved  death  soon  occurs  with  symp- 
toms of  dyspnea. 

In  the  carnivora  rolling  movements  are  often  observed,  and 
especially  in  cases  of  encephalitis  due  to  distemper  (Fried- 
berger  &  Frohner  and  Marek),  These  types  of  forced  move- 
ments are  often  associated  with  rotation  of  the  head  on  its  long 
axis,  and  it  is  more  rarely  associated  with  deviation  of  one  or 
l^otli  eyes.  The  disease  generally  involves  the  peduncles  of  the 
cerebeHum  or  the  neighboring  tissues  (see  page  o9*5). 

In  distemper  encepiialitis  after  the  disai>i)earance  of  the 
general  spasms,  and  in  some  cases  without  these  symptoms  hav- 
ing  appeared  at  all,  there  are  observed  more  or  less  rhythmic 
clonic  contractions  of  the  muscles  supplie<l  by  the  facial  aiid 
trigeminal  nerves,  resulting  from  a  local  inflammation  in  the 
neighborhood  of  the  nuclei  of  these  nerves. 

In  cases  of  extensive  disease  of  the  cerebellum,  cerebellar 
ataxia  is  observed.  An  espeeially  interesting  case  of  this  sort 
was  ol>served  by  Marek  in  a  dog,  in  which  tliere  was  an  exten- 
sive perivascular  infiltration  in  the  medullary  layer  of  the 
cerebellum,  and  at  places  also  in  the  cortex,  the  animal  being 
the  subject  of  distemper. 

As  soon  as  the  <log  vohintarilj  innervates  its  muscles,  trembling  movements  of 
that  part  of  tiio  body  set  in.  TUiis  a  nervous  Bhakinjtr  of  the  head  was  observed  in 
attemptit  to  raise  it.  In  making  efforts  to  stand  the  aniniai  fell  over  frequently, 
while  in  standing  position  the  toes  were  extended  and  great  effort h  were  iiiade  to 
maintaia  balance;  these,  however^  were  more  marked  duriuj^  progression,  Buring 
niovement  the  limbs  were  swung  forward,  sometimes  with  abduction  and  sometiutes 
with  adduction  and  the  feet  were  put  down  elunisily,  and  the  animal  noon  fell  either 
on  its  sidej  or  forwards  or  backwards.     Every  effort  to  defecate  waa  promptly  fol- 
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lowetl  by  a  fall,  ^tovciiietit?^  wore  fiirthor  (U^tnrlx'ji  ouiu;^  to  tlu?  eyes  being  alTecteii. 
rinmtural  attitinles  were  eitliiT  imt  ioriiMtuil  at  all  ur  only  after  a  time.  The 
animal  w\xh  ca|>ahie  of  jiwimminir,  and  only  now  and  then  tnrned  on  its  siile  so  that 
itH  hetnl  went  under  water*  The  eye  lellexcw  wer^^  exajj^'erated  up  to  the  death  of 
the  ainmal  which  occurred  more  than  a  month  later.  There  waa  ao  deuioastrable 
loss  of  muscular  power. 

Loss  of  sensation  in  eiivuinserihed  areas  owing  to  seriotis 
disturbances  of  conseionsiiess  is  observed  witb  comparative 
rarity.  Exceptionally  aniaiirosis  bas  beeo  observed  (Pr.  Mil, 
Vb.,  1897).     Dexler  saw  byperidrosis  in  a  borse. 

Tbere  may  be  a  variable  anioniit  of  fever  and  in  some  cases 
tbe  tcinperatnre  may  be  as  liigb  as  41^  €.,  Init  in  the  majority  of 
cases  it  is  not  so  iii^b,  and  in  protracted  cases  it  may  be  absent 
altogetber.  Tlie  pulse  varies,  as  a  rule,  witb  tbe  temperature. 
Excitement  canses  a  sligbt  acceleration  of  tbe  pulse.  From  the 
comnK^neement  tbere  is  some  disturbance  of  appetite,  but  after 
tbe  onset  uf  severe  symptoms,  ami  even  in  eases  that  are  appar- 
ently primary  tbe  animal  ceases  to  take  food  altogetber. 

In  many  cases  in  tbe  later  stages  symptoms  of  meningitis 
and  myelitis  set  in.  Tbe  cases  of  encepliaUtis  recordeil  by 
Bnekley  and  MacCallnm  closely  resemble  cerebrospinal  men- 
ingitis. 

The  diffuse  encephalitis  Si*on  in  cases  of  distemper,  causes  a  pe- 
culiar ti^ain  of  symptouis  whicli  was  duseribed  in  detail  l)y  Nissl,  and 
afterwards  by  Dexler,  whose  olisurvalions  were  made  on  a  Dinnl>er  of 
cases.  There  is  a  gradually  progressive  loss  of  consciousness  ansociated 
with  pronounced  local  symptoms  and  severe  motor  and  sensory  dis- 
turbiinees.  In  the  early  stages  there  is  dullness,  and  more  rarely  a 
certain  anioimt  of  restlessness;  later,  thej  make  no  response  when 
called,  without  showing  aetual  disobedience.  Th<\v  no  longer  recognisse 
their  mastfrs  or  surroundings,  are  unable  to  find  places  that  they  are 
accustomed  to,  bhiader  into  obstacles^  clindj  over  them  awkwardly,  or 
reiuaiu  standing  in  front  of  them  for  hours  in  a  senseless  manner,  and 
take  up  the  most  uncoiaf or  table  attitudes.  They  lose  their  power  o£ 
finding  their  way  about  absolutely,  and  will  not  atteu^pt  to  escape 
through  the  open  door  froiu  a  rooui  that  is  unfamiliar  to  them.  If 
placed  upon  soriiethin^  at  a  height,  they  either  make  no  attempt  to  jump 
do^vii  or  simpiy  fall  off.  The  sense  of  smell  is  dulled,  anituals  1>reathing 
aiuiuonia  without  making  any  efforts  to  avoid  it.  Sounds,  which  under 
normal  conditions  produce  an  active  response,  are  not  noticed.  The 
sleepy  eondilion  gradually  merges  into  coma,  the  priiuary  disturbances 
of  the  sense  organs  being  thereby  obscured.  Owmg  to  the  fact  that  ani- 
mals will  not  take  any  nourishment  of  their  own  accord,  and  possibly 
owing  to  other  unknown  canses,  there  is  rapid  loss  of  condition,  and 
death  takes  place  on  an  average  within  about  one  to  tltree  months.  This 
condition  of  dementia  shoidd  not  be  tenned  a  psyehosis  in  the  true  senae 
of  the  term  I  since  it  is  brought  about  hy  organic  disease  of  tlie  brain, 
and  is  manifested  by  local  symptoms  (Dexler). 

In  a  ease  recorded  by  Marchand,  Basset  k  Peeard  a  do^  iniai^f*^  the  lower 
parts  of  it»  hind  legs.  It  wonhl  l)e  ku  orre<^t  to  iachnle  this  anmnjtr  the  true  forms 
of  mania  beeans^?  a  similar  conflition  was  set  up  by  Goltz  by  transverw  section  of 
the  spinal  eord,  hy  Marek  by  exeision  of  the  sciatic  nerve,  and  it  is  also  seen  in 
Revere  weuHory  disturbances  and  even  in  other  cases  in  which  there  is  no  mental 
disturbance. 
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Course.  In  the  majority  of  cases  the  disease  lasts  only  a 
few  days,  usually  two  to  five,  and  in  many  cases  death  occurs 
in  even  a  shorter  time,  while  in  rare  cases  the  animal  may  sur- 
vive for  weeks  or  even  months. 

In  cases  in  which  the  disturbance  of  consciousness  sets  in 
rapidly  and  in  severe  form  there  are  frequently  focal  symptoms 
also.  Both  the  general  and  local  symptoms  increase  in  severity 
as  the  inflammation  extends  and  the  local  symptoms  may  also 
increase  in  number  and  their  distribution  may  become  more  ex- 
tensive. In  such  cases  death  is  not  long  delayed.  The  general 
cerebral  symptoms,  and  the  local  symptoms  may  decrease,  or, 
except  in  the  early  stages,  disappear.  Such  a  course  indicates 
disease  either  of  the  crura  or  the  cerebellum.  Obviously  such 
symptoms  may  cause  death  in  a  short  time  owing  to  some  seri- 
ous complication  or  to  some  portion  of  the  brain  essential  to 
life  becoming  involved.  In  the  few  animals  that  recover  there 
is  a  tendency  to  relapses,  and  according  to  Dexler  this  is  espe- 
cially the  case  in  animals  that  have  had  hemorrhagic  inflamma- 
tion in  the  neighborhood  of  the  lateral  ventricles.  In  such  cases 
there  is  a  great  likelihood  of  the  recurrence  of  attacks  of  mania 
and  staggers. 

Even  if  a  relapse  does  not  occur  the  animals,  as  a  rule, 
show  permanent  sensory  disturbances.  Evidence  of  the  occur- 
rence of  such  cases  of  encephalitis  should  be  found  more  fre- 
quently, and  especially  in  horses  that  have  suffered  from  stag- 
gers and  at  the  postmortem  of  which  nothing  can  be  found  to 
account  for  the  staggers.  In  dogs  and  in  other  animals  there 
may  persist  a  tendency  to  epileptiform  fits.  In  rare  cases  there 
are  persistent  local  symptoms  which  depreciate  the  value  of  the 
animals.  There  is  no  doubt  that  in  certain  cases  of  encepha- 
litis there  is  complete  recovery  and  this  possibly  explains  the 
complete  disappearance  of  the  severe  symptoms  observed  in 
some  animals  affected  with  distemper  or  influenza. 

In  the  sub-acute  forms  there  is,  as  a  rule,  a  gradual  loss  of 
consciousness,  and  the  cases  terminate  fatally  owing  to  the  fact 
that  the  animals  take  little  nourishment.  In  the  horse  there 
may  be  relapses  of  the  inflammation  from  time  to  time. 

Diagnosis.  If  general,  and  what  is  of  more  importance, 
local  symptoms  of  one  of  the  diseases  mentioned  in  the  para- 
graph devoted  to  etiology  are  present,  and  there  is  no  pain  of 
the  cranium,  diagnosis  is  easy.  In  dogs  encephalitis  due  to  dis- 
temper may  be  diagnosed  if  there  are  rhythmic  spasms  of  the 
same  groups  of  muscles.  In  cases  that  appear  to  be  uncompli- 
cated tlie  appearance  of  cerebral  symptoms  associated  with  a 
rise  of  temperature,  acceleration  of  pulse,  and  absence  of  pain 
over  the  cranium,  raises  the  suspicion  that  they  are  simple  cases 
of  encephalitis;  suppurative  encephalitis  is  excluded  if  no  pri- 
mary suppuration  can  be  found  in  any  part  of  the  body  and  no 
injury  to  the  cranium  can  be  found.     The  disease  is  easily  con- 
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fused  with  iiieiiiiigitis  if  thr  eniiiiiim  lieponirs  painful  on  pros* 
sure  owing  to  simultaneous  inlUunniation  of  tho  nienibraues, 
and  certain  symptoms  which  contraindieate  meningitis  (hem- 
iplegia^  rolling,  eerebellar  ataxia)  are  not  present*  It  is  ini- 
possihle  to  exehide  basilar  meningitis  with  syni]>to!ns  of  a  moro 
general  nature,  or  meningitis  involving  the  neighhorhootl  of  the 
ventricles  (meningitis  interna)*  Hemorrhage  or  embolism  are 
indicated  by  the  sudden  onset  of  severe  spnptoms.  Such  cases 
may  he  excluded  by  careful  investigation  of  the  history  of  the 
case,  the  condition  of  the  other  organs,  and  the  temperature* 
The  disease  is  distinguished  from  chronic  dropsy  of  the  ven- 
tricles I>y  the  fact  that  severe  cerebral  symptoms  develop  with 
comparative  rapidity,  and  by  tlie  presence  of  local  symptoms. 
Sometimes  it  is  necessary  to  distinguish  the  disease  from  acute 
uremia. 

Treatment,  Directions  given  in  connection  with  meningitis 
{see  page  604)  are  applicable,  hut^  as  a  rule,  treatment  is  with- 
out avail. 

Literature*  Dealer,  ErRelm.  (L  Path.,  ]89(),  HI,  2,  Abt.,  509  (Lit.);  1900, 
Vir,  4H3  (Lit.);  Xervetikrkh.  d.  Pfenlt^s,  1999,  103  (Lit);  Monatschr.  t  Psvch, 
11.  Neurol.,  190a,  97  (Lit.);  1904.  99  (Lit.),— FroJiner,  Motih.,  1908,  XIX,  L3S, — 
L<?Hl«re  &  Forgeot,  J,  Vet.,  1902,  157.— Lii^naux,  Ann.,  1900,  487.— Mar^hand,  Bas- 
ket &  Pecar-L  Hec,  lOflti,  813.— Marchan.l,  Petit  &  C^quot,  ibid.,  1905,  419. — 
Marchaml,  Petit  &  P^^canl,  ibid.,  1907,  357. 


Chronic  Encephalitis.  Verir'  few  references  are  to  be  found  in  lit- 
erature to  the  oeciirrenee  of  lesions  apart  from  chronic  iiieningitis. 
These  take  the  form  of  white  or  grayish  transhieeiit  iirm  nodiilt*s  in  the 
bniin  which,  to  all  appearances,  have  been  eansed  hy  an  acntc  encepha- 
litis. Buckley  and  MacCallum  foand  sclerotic  nodules  in  the  brain  of 
a  horse  that  had  recovered  from  a  hemorrhagic  inflainiiiatioii  of  the 
brain,  and  had  afterwards  shown  symptoms  of  staggers.  Lellmann 
coiichides  from  some  observations  made  by  himself  that  multiple  scle- 
rosis of  the  brain  occurs  as  frertuently  in  animals  as  in  man,  but  it  is 
oidy  an  assumption  without  any  anatomical  proof.  Fiually  iu  a  dog 
that  had  recovered  from  distemi>er,  Meissner  found  a  bladder-like 
swelling  and  thinning  of  the  dora  mater  over  the  right  hemisphere  in 
the  region  of  the  parietal  Iwne,  a  flattening  of  the  convolutions,  and  on 
the  mesial  snrfaee  of  the  hemisphere,  a  cavity  extending  to  the  ven- 
tricle (porencephalia).  Dnring  life  there  was  a  certain  amount  of 
awkwardness,  lack  of  intelligence,  bilateral  amaurosis  and  occasional 
attacks  of  cramp  and  movement  to  the  left. 


II,    Chronic  Dropsy  of  the  Ventricles. 

nus  chronicus. 


Hydrocephalus  inter- 


(Chronic  nydrocephahis;  Dumbness.) 

By  this  term  is  indicated  a  ehroiiie  disease  of  the  brain 
characterized  by  the  presence  of  abnormally  large  quantities  of 
cerebrospinal  fluid  in  the  ventricles  of  the  brain  with  consequent 
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dilatation  of  these  cavities,  an  increase  in  the  size  of  the  brain, 
and  an  elevation  of  the  cranial  pressure.  The  disease  may  be 
primary  or  secondary  to  some  other  disease  of  the  brain. 

Occurrence.  The  disease  is  seen  most  frequently  in  the 
horse  in  which  animal  it  is  the  commonest  cause  of  sleepy  stag- 
gers. Up  to  the  present  there  is  no  very  exact  information  as 
to  its  frequency.  Having  regard  to  the  anatomical  observations 
made  by  Dexler,  it  remains  to  make  investigations  to  decide 
how  often  the  condition  is  the  cause  of  staggers,  and  how  often 
it  is  the  result  of  some  other  diseased  condition  of  the  brain. 
No  stress  can  be  laid  on  the  results  obtained  in  the  past  because 
no  comparison  was  made  with  regard  to  the  anatomical  altera- 
tions found,  and  measurement  of  the  size  of  the  ventricles  al- 
lows of  a  great  chance  of  error. 

There  are  some  oases  on  record  of  dropsy  of  the  ventricles  in  the  dog  (Froh- 
ner  saw  20  cases  among  70,000  dogs),  the  pig  (Schindelka),  and  also  in  other 
species,  but  either  the  true  nature  of  the  disease  is  not  represented,  or  no  proof 
has  been  adduced  that  the  caFes  are  actually  cases  of  chronic  internal  hydrocephalus. 
In  many  cases  the  possibility  of  confusion  with  other  chronic  brain  lesions  not 
recognizable  with  the  naked  eye  is  not  excluded. 

Stiology.  The  lateral  ventricles  of  the  brain  communicate 
with  the  third  ventricle  through  the  foramen  of  Monro,  and  this 
is  in  communication  with  the  fourth  ventricle  by  means  of  the 
aqueduct  of  Sylvius.  As  shown  by  Dexler  the  cerebrospinal 
fluid  may  reach  the  sub-arachnoidal  space  from  the  fourth  ven- 
tricle by  way  of  the  two  lateral  foramina,  and  here  be  reabsorbed 
by  the  veins.  Cerebrospinal  fluid  may  collect  in  the  ventricles 
first  if  an  abnormally  large  amount  of  serum  escapes  from  the 
venous  plexuses  in  the  ventricles  and  cannot  pass  freely  through 
the  relatively  small  aqueduct,  or  when  the  outflow  of  the  other- 
wise normal  amount  of  liquid  is  prevented  owing  ta  a  narrow- 
ing or  obstruction  of  any  of  the  paths  of  communication.  Dex- 
ler was  the  first  to  supply  a  satisfactory  explanation  of  the 
collection  of  the  cerebrospinal  fluid.  According  to  this  the  imme- 
diate cause  of  chronic  internal  hydrocephalus  is  stenosis  or 
occlusion  of  the  aqueducts  of  the  brain. 

Dexler  *s  investigations  have  shown  that  the  tentorium  cerebelli  in  the  horse 
is  for  the  most  part  ossified  and  that  its  membranous  part  is  composed  of  very 
tough  connective  tissue.  The  tentorium  encloses  a  space  measuring  4.2  cm.  in 
height  and  3.5  cm.  in  width,  allowing  for  individual  variations,  and  terminates 
above  in  an  angle.  This  space  is  occupied  by  a  very  small  portion  of  the  vermiform 
process  of  the  cerebellum  and  the  corpora  quadrigemina  together  with  the  aqueduct 
of  Sylvius  and  the  crura  cerebri.  The  oral  surface  of  the  tentorium  cerebelli  lies 
behind  the  convex  surfaces  of  both  occipital  lobes  of  the  hemispheres;  the  medial  sur- 
faces of  thcFe  coming  into  contact  with  each  other.  In  view  of  the  fact  that  the  brain 
is  enclosed  in  a  bony  case  and  that  the  brain  tissue  which  contains  a  large  amount 
of  fluid  is  incompressible,  pulsation  of  the  brain  at  each  systole  is  only  possible  by 
the  expansion  of  the  brain  at  the  systole  into  the  subarachnoid  space,  the  ventricles, 
and  into  the  cavity  of  the  tentorium  cerebelli.  Since  the  tentorium  is  very  rigid, 
pulsation  of  the  brain  in  the  horse  is  conveyed  only  to  a  comparatively  small 
portion  of  the  brain  lying  behind  the  tentorium.  Consequently  the  portions  of  the 
occipital  lobes  resting  on  the  walls  of  the  tentorial  cavity  are  pressed  into  the  opCir 
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ing  at  eaeb  heart  twat  and  in  time  may  foiiii  a  thiet;  coruer^jil  protrusion  2  nici- 
in  height.  This  often  ofeiirs  iu  normal  a<lult  horses  when  ailhesiona  iriay  form  with 
the  part  on  the  oppoi^ite  i^ide. 

In  the  other  doniesticatoti  animals  i\w  aoatornieal  relatione  differ  in  iinportHnt 
details  from  thost*  obtaining  in  tht?  horM\  In  tlie  dog  the  falx  I'crcbri  fompleteiy 
sc^parates  the  [losterior  portions  of  the  heitu^^pheren,  the  tentorium  i-tfietjelti  is 
completely  o> stilled,  anri  its  edges  elosely  eover  the  anterior  pair  of  corpora  cpjad- 
rigeinina.  In  niminauti*  the  medial  tiurfai-es  of  the  hemispheres  are  in  c-loHe  eon 
taet  thronghoid  their  extent,  the  teiitoriiim  is  purely  tihrons  ami  has  a  very  wide 
opening  whieh  allow?*  the  anterior  third  of  the  eerebelhini  to  extend  into  the  larger 
cranial  cavity,  and  the  posterior  portions  of  the  hemisj^beres  cover  the  eerel>elhini 
to  a  consideraVde  extent.  In  the  pig  the  opening  of  the  tentorinm  i«  j^oniewhat 
smaller  than  in  eattle  bnt  it  is  snffieiently  large  to  allow  of  somewhat  extensive 
contact  between  the  cereTielluni  and  the  hentis[»heres.  While  in  the  dog  the  separa 
tion  of  the  cerebrnni  from  the  cerebellum  is  complete  making  ]»rotru^'ion  inipostiible^, 
protrusion  is  prevented  in  rondnants  and  pigs  owing  to  the  fact  that  the  space 
between  the  cerebrnm  and  cerebellnrn  in  too  great.  Swelling  due  to  pressure  (pro- 
tnisiou)  is  posisible  then  only  in  horsevH.  From  the  aDatomical  point  of  view  the 
horse  occnpies  the  middle  position. 

ITiider  the  action  of  repeated  or  long-continood  pulsation 
of  tlie  hrairi,  or  ieereaseil  intracranial  pressure^  a  large  portion 
of  the  occipital  lobe  is  forceti  through  the  tentorial  opening  and 
this  causes  more  or  less  ])ronouncod  pressure  upon  the  corpora 
quadrigcniiiia  lying  below.  The  compressed  corpora  assist  in 
the  compression  of  the  aqueduct,  thus  hindering  tlie  outflow  uf 
tlie  fluid  from  the  ventricles  (lateral)  into  the  fourth  ventricle 
and  thence  into  the  sulvarachnoitl  spaces.  Once  this  passage  is 
obstruet(nl  the  forced  collection  of  cerebral  fluid  in  the  ventri- 
cles causes  a  rise  in  the  intracranial  pressure  and  this  causes 
greater  protrusion  of  the  occipital  IoIjcs  and  still  further  com- 
pression of  the  aqueduct-  Once  the  process  is  started  recovery 
is  impossible,  the  condition  beconn^s  aggravated  with  intermis- 
sions, and  gratlually  in  most  cases  leads  to  complete  oeelusion 
of  the  aqueduct  of  Sylvius. 

All  factors  which  cause  a  rise  of  intracranial  pressure 
either  for  any  length  of  time  or  repeatedly  may  set  up  clironic 
dropsy  of  the  ventricles.  In  this  etninection  special  mention 
should  be  made  of  acute  meningitis,  frequently  repeated  or  per- 
sistent cerebral  h}i>eremia,  acute  encephalitis,  tumors  of  the 
brain,  etc. 

Not  rarely  the  disease  appears  to  be  primary  and  makes  its 
appearance  witliout  any  of  the  above-nu^ntioned  diseases  being 
in  existence  (primary  internal  liydrocejilmlns).  In  such  cases 
the  excessive  pulsation  of  the  brain  is  due  to  various  sensory 
impressions,  excessive  work,  labored  respiration,  variations  of 
temperature,  poisons,  etc.  As  a  rule  no  increase  of  blood  pres- 
sure can  be  demonstrated. 


In  no  instance  in  ids  aceurate  inves^tigationa  did  Dexler  find  any  histological 
alterations  in  the  venous  plexuses,  choroid  plexus  or  ependjma  lining  the  ventricles, 
ile  therefore  thinks  it  probable  that  the  norntal  quantity  of  fluid  escapes  from  th© 
plexuses  and  that  the  congestion  is  not  therefore  produced  by  an  excess  of  tin  id 
ewaping  from  the  veins,  Jf  thii*  were  true»  an  eaunot  ^e  shown  in  cn?^e8  following 
acute  inflammatory  proce^-scH,  there  would  bo  no  pronouni:eii  protrusion  of  the 
oitdpital   lobes  or  rotnpressiau  of  the  aipieduct. 
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Earely  the  disease  may  be  set  up  in  other  ways.  The  for- 
amen of  Monro  may  be  occluded  by  parasites  (echinococci, 
coenuri),  tumors  in  the  neighboring  tissues,  closure  of  the  lateral 
foramina  owing  to  chronic  meningitis.  Possibly  cases  of  this 
sort  occur  in  other  animals. 

Gholesteatomata*  which  are  found  comparatively  frequently  in  connection 
with  the  choroid  plexus  in  the  horse  probably  are  not  causally  connected  with 
hydrocephalus  internus  because  they  are  as  often  absent  in  animals  so  diseased  and 
present  in  otherwise  healthy  horses  as  in  animals  that  are  affected  with  dropsy 
of  the  ventricles.  In  exceptional  cases  the  ventricles  even  when  cholesteatomata 
are  present  as  large  as  a  nut  or  larger  do  not  contain  more  liquid  than  normal. 

Predisposition.  It  is  generally  supposed  that  a  predis- 
position is  hereditary.  As  a  matter  of  fact  experience  shows 
that  thoroughbreds  and  racing  breeds  are  rarely  affected  with 
sleepy  staggers,  whereas  heavy  breeds  are  often  so  affected.  It 
appears  to  be  not  impossible  that  in  heavy  breeds  the  anatomical 
formation  of  the  cranium  is  less  favorable  (small  cranium  with 
relatively  large  tentorial  opening),  permitting  greater  protru- 
sion of  the  occipital  lobes  or  exerting  a  prejudicial  influence  on 
the  pulsation  of  the  brain.  In  view  of  the  fact  that  the  cranial 
formation  is  a  hereditary  feature,  predisposition  may  also  be 
transmitted  from  generation  to  generation.  The  fact  should 
not  be  lost  sight  of  that  the  heavy  breeds  do  the  heaviest  work 
and  consequently  are  more  likely  to  suffer  froni  repeated  ele- 
vations of  intracranial  pressure.  There  is  no  recorded  evi- 
dence of  the  hereditary  nature  of  the  disease. 

In  support  of  the  hereditary  theory  it  is  stated  that  staggers  is  of  so 
common  occurrence  in  many  districts  and  particularly  in  mountainous  districts 
that  horse-breeding  is  impossible  (Trasbot).  The  frequent  occurrence  of  the 
disease  may  be  connected  with  local  conditions  such  as  chronic  poisoning  with  bad 
food  or  it  may  be  connected  with  repeated  infections  which  set  up  chronic  diseases 
of  the  brain. 

As  a  rule  it  is  mares  and  geldings  that  are  used  for  work 
that  suffer  most.  Trasbot  saw  the  disease  principally  among 
stallions. 

Ago  plays  some  part  in  the  production  of  the  disease.  The 
majority  of  cases  occur  in  horses  from  six  to  fourteen  years 
old.  The  disease  seldom  occurs  before  that,  and  in  animals 
under  two  years  old  it  has  not  been  observed.  The  disease  has 
been  connected  with  the  changing  of  the  teeth,  but  this  cannot 
play  any  part  in  its  production. 

The  occurrence  of  hydrocephalus  ex  vacuo  has  not  as  yet  been  observed  in 
aiiiinals,  because  animals  rarely  reach  such  an  age  that  senile  atrophy  of  the  brain 
tissue  would  lead  to  dilatation  of  the  ventricles. 

Anatomical  Changes.  The  lesions  produced  by  the  pres- 
ence of  liquid  under  pressure  in  the  ventricles  depend  upon  the 
severity  and  duration  of  the  disease.  These  may  in  part  dis- 
appear when  the  pressure  is  relieved,  but  they  may  persist  up 

*See  footnote,  page  65G. 
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to  the  time  of  death.  The  quantity  of  liquid  in  the  ventrieles 
in  cases  of  hydrocephalus  may  be  from  40  to  120  grams  (Her- 
ing).  Dexler  was  able  in  a  single  case  only  to  show  increased 
pressure  in  the  cranial  cavity  after  deatli* 

Acconling  to  Dexier  there  is  in  the  first  place  dilatation  of 
the  lateral  ventricles  and  of  the  anterior  part  of  the  third  ven- 
tricle. As  a  result  of  this  the  brain,  the  weight  of  which  is 
found  to  be  normal  after  tlie  escape  of  the  liquidj  is  enlarged, 
and  the  liquid  passes  info  the  lynaph  spaces  of  the  craiiimn  and 
especially  into  those  of  crura  cerebri,  the  pituitary  body,  the 
decussation  of  the  optic  nerves  and  the  fossa  of  Sylvius.  In 
view  of  the  fact  that  tlie  brain  is  enclosed  in  a  bony  case  the 
dilatation  of  the  lateral  ventricles  cannot  be  very  great*     The 


Fig.   88.     Chronic  hytlrorephaiis    jnt*»riiiia.      Section    posterior   to  the    hcuiisi>lieres, 

a,     Swellitijr  formed  bj  tlie  iin^Hial  portion  of  tlie  oecipitai  lobes  (c)  ;  b,     I*osterior 

bonier  of  the  flattened  corpora  quadrigeinina;   d.     Aqueduct  of  Sylvius  rtviuced  in 

caliber  to  el  Ilsauredike  opeuiiijr.     e.     Optic  cliiasDia. 


dilatation  is  most  pronounced  in  the  middle  portion  of  the  ven- 
tricle and  in  the  vertical  direction,  and  least  in  the  inferior 
horn,  because  in  healthy  horses  there  is  often  some  adhesion 
here  and  this  prevents  dilatation.  The  olfactory  bulbs  are 
sometimes  dilated  to  a  certain  extent.  The  septum  pellucidum 
between  the  two  lateral  ventricles  is  stretched  and  sometimes 
perforated.  The  posterior  part  of  the  third  venti*icle  appears 
reduced  in  size  owing  to  the  bulging  of  the  corpus  mammilan* 
into  the  lumen.  In  consequence  of  this  the  aqueduct  appears 
to  be  either  greatly  reduced  in  caliber  or  even  completely  clOvSed. 
On  the  other  hand,  the  anterior  third  of  the  ventricle  appears 
to  be  broader,  the  recessus  infundibuli  occluded  owing  to  the 
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bulging  of  the  pituitary  l>ody  ami  tbo  optic  recess  is  usually  en- 
larged. In  severe  eases  the  niidtik*  portions  of  the  optic  thai- 
ami,  the  optic  decussation  and  both  the  optic  tracts  appear  to 
he  flattened  The  portion  of  the  epiphysis  above  and  in  front 
of  the  conarinm  is  sometimes  dilated* 

On  the  medial  surface  of  tlie  occipital  lobes  there  is  a  tri- 
angular protrusion,  the  size  of  which  depends  upon  the  extent 
of  the  disease;  this  protrusion  generally  shows  normal  convo- 
lutions {Fig.  SSa).  The  depressions  appear  shallowest  wln^re 
tln^  two  prominences  are  in  contact.  The  enlargement  of  the  oc- 
cipital lobes  already  mentioned  exerts  pressure  in  proportion 
to  the  enlargeiitent  in  the  backward  ^lirection  on  the  corijora 
quadrigemina,  forcing  tlie  anterior  pair  apart,  and  presses  them 
against  the  base  of  the 
brain.  The  enlarged  oc- 
cipital lobes  also  exert 
p  r  e  s  sure  witli  their 
lateral  surfaces  on  the 
corpora  quadrigemina 
towards  the  middle  line^ 
tlnis  flattening  them  ami 
forming  a  sad<llelike  de- 
pression on  the  anterior 
pair  {Fig,  88b). 

The  aqueduct  ap- 
pears to  l>e  reduced  in 
caltl>er  not  only  on  ac- 
count of  the  compres- 
sion of  the  posterior 
part  of  the  third  ven- 
tricle, Init  also  owing  to 
the  i>ressure  by  tlie  cor- 
pora  quadrigemina,with 
out  tliere  lieing  any  ad- 
hesion of  its  walls.  The 
cerebellum  is  pushed 
further  back,  the  surface 
of  tlie  crura  cerebri  is 
smooth  and  not  cordlike, 
the  oculomotor  nerve 
appears  to  run  a  longer  course  and  is  pressed  flat  (Fig.  89)*  The 
anterior  border  of  the  pons  is  sometimes  curved  in  the  upward 
direction. 

In  a  jjortion  of  cases  there  is  gelatinous  infiltration  of  the 
venous  plexuses,  formation  of  cysts  with  delicate  walls,  choles- 
teatomata*  and  thickening  of  the  ependyma. 

In  an  acute  relapse  there  are  small  hemorrhages  under  the 
epend>iua,  and  tliere  may  be  even  centers  of  softening.  The 
ventricles  f  recpiently  contain  a  turbid  liquid  wdiich  in  some  cases 

*Bee  footnote,  pA^^e  65$. 


Fig.  89.  Chronic  hvilroceplinUj!*  internus.  View 
of  the  biiJ^v  of  the' brain  .*.lio\vn  in  H^.  8H.  a. 
Optic  eliini^nin.  k  Cm  jni^  iminullnrr,  forocil 
Imckwardn,  w  rink  led  and  *iJiowiiij^  a  (kpres*5inn, 
c.  Cms  cerebri  ploni^ut*^*!  and  lliittvjipd  and 
show  in  jf  ftn  oblinne  furrow.  d»  Oeulo- motor 
nerve,  flattened  and  j4tretrh<nl.  e,  Pon«  Varolii ^ 
wider  than  norma  1  and  with  its  anterior  border 
curving  forwards. 
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contains  Hocculi  of  fibririi,  tlii'  latter  lieing  the  result  of  metiingo- 
encephalitis. 

Symptoms.  All  the  symptoms  of  the  disease  are  referable 
to  the  pressure  which  alTects  all  portions  of  the  brain  anterior 
to  the  tentroinm  cerebelli,  the  hemispheres  and  tlie  lar^e  basal 
ganglia,  Conseqnently  general  cerebral  symptums  are  ob- 
served to  be  most  prominent,  but  there  are  also  disturl ranees  of 
the  body  functions. 

The  disturbances  of 
consciousness  cause, 
abo\'e  all,  a  change  in 
the  denicanar  of  the  ani- 
mals (Hg.  90).  The  ani- 
mal ap|)ears  to  be  more 
or  less  iinhtTerent  to  its 
surroundings  and  stands 
in  a  sleepy  condition 
with  head  sunk,  half- 
rlosed  eyes  and  a  vacant 
expression.  The  head  is 
frequently  rested  upon 
some  ol»jeet,  there  is 
eithei-  little  or  no  move- 
ment of  the  ears  and  tlie 
animal  does  not  always 
turn  them  towards  a 
sound,  hut  frequently  in 
the  ojiposite  direction 
(socaUed  reversed  ear 
movements).  Faint 
snmids  usually  call  forth 
no  reaction  on  the  part 
(*f  the  aniunil,  but  louder 
noises,  such  as  the  bang* 
ing  of  a  door  or  clap- 
]>ing  tlie  hniids,  make 
tlK*  animal  collect  itself, 
lint  it  soon  relapses  into 
tlie  sleepy  state  (nar- 
colepsy), 

AiJpetite  is  vari- 
able; the  animal  may 
take  hay  or  straw  into 
its  mouth,  but  allows  it  to  hang  out  between  the  lips.  Both  eat- 
ing and  drinking  appear  to  be  ahnornml;  the  animal  buries  its 
widely  opened  mouth  quickly  into  the  food,  gets  too  large  a 
quantity  into  the  moutli  and  chews  it  slowly.  Wliile  drinking 
the  head  is  lowered  down  until  the  nostrils  are  covered  by  the 
water  and  it  is  soon  withdrawn  sndilenly  owing  to  difficulty  of 
respiration.     In  many  cases  the  horses  make  movements  as  if 
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eating  while  drinking  or  forget  to  swallow.  Some  animals  con- 
sume their  usual  diet,  others  eat  sufficiently  only  to  allay  hun- 
ger. In  many  cases  animals  fjrefer  to  eat  off  the  ground  or  out 
of  the  manger  rather  than  from  the  rack.  This  is  not  because 
the  pressure  varies  with  different  positions  of  the  head,  be- 
cause the  same  or  a  similar  tendency  is  seen  in  other  chronic 
diseases  of  the  brain  in  which  there  is  no  increase  in  the  intra- 
cranial pressure. 

Sensibility  appears,  as  a  rule,  to  be  decreased.  Affected 
animals  take  no  notice  of  slight  pressure  on  the  skin,  do  not  at- 
tempt to  remove  flies,  remain  more  or  less  quiet  if  pricked  with 
a  needle,  the  coronet  be  trodden  upon,  the  flank  pinched,  the 
hairs  around  the  muzzle  be  pulled  or  the  ears  seized.  The 
sense  of  perception  of  position  is  sometimes  in  abeyance,  the 
legs  being  placed  in  quite  unnatural  positions,  sometimes  widely 
separated  and  at  other  times  crossed.  If  the  animal  be  placed 
in  an  unnatural  position  it  wall  remain  in  it  for  a  long  time  until 
some  disturbance  of  balance  or  other  stimulus  causes  it  to  cor- 
rect it. 

Abnormalities  of  movements  are  shown  by  the  reluctance 
with  which  an  animal  moves  when  urged  to  do  so.  In  some  cases 
the  annuals  are  restive,  making  sudden  plunges.  It  is  partic- 
ularly difficult  to  move  a  horse  backwards,  the  forelegs  are 
moved  with  this  object,  but  the  hind  feet  remain  stationary  un- 
til movement  is  forced  owing  to  loss  of  balance.  While  walking 
or  trotting  the  feet  are  lifted  unusually  high  and  are  put  down 
clumsily,  as  if  the  animal  were  walking  through  water.  If  the 
ground  be  uneven  the  head  is  held  either  very  low  or  excessively 
high. 

Skin  reflexes  are,  as  a  rule,  abolished,  but  sometimes 
they  are  exaggerated.  In  some  cases  (Hutyra  &  Marek)  the 
patellar  reflex  was  exaggerated  to  a  marked  degree. 

Almormal  movements  are  not  actually  rare  and  in  the  ma- 
jority of  cases  the  animal  has  a  tendency  to  go  towards  one 
side,  in  contradistinction  to  moving  in  circles.  The  head  in 
such  cases  is  often  held  obliquely. 

The  sense  of  vision  is  sometimes  disturbed  and  the  evi- 
dence of  fright,  which  is  not  infrequently  seen,  is  probably  due 
to  this.  In  severe  cases  the  sense  of  vision  may  be  quite  lost, 
or  there  may  be  complete  amaurosis.  Lustig  records  venous 
congestion  of  the  optic  papillae  and  marked  redness  round  about 
them ;  others,  however,  have  not  observed  this  and  Hutyra  and 
Marek  have  not  been  able  to  confirm  this. 

It  is  very  probable  that  the  other  organs  of  sense  suffer  some  disturbance  of 
function.  Tliere  are  great  difficulties  in  the  way  of  ascertaining  the  existence  of 
such  anomalies  in  animals. 

The  heart  action  is  slower  and  in  the  horse  may  fall  to 
thirty  to  twenty  per  minute,  and  it  may  also  be  arhythmic,  but 
it  is  full  and  soft.    Respiration  is  also  slower,  nine  and  seven 
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{jor  iiiimite,  and  tli*i  rhytliui  and  type  of  respiration  vary, 
Movc^nionts  of  the  intestines  are  sluggish;  there  is  sonic  consti- 
pation and  what  feces  are  passed  are  dry  and  in  the  fonii  of 
small  balls. 

The  above-described  symptoms  are,  of  course,  present  only 
wlien  the  disease  has  reached  an  advanced  stage,  and  even  then 
one  or  other  may  lie  absent.  In  the  early  stages  the  abnormali- 
ties are  very  slight  and  it  requires  very  careful  examination  of 
the  animal  to  discover  them.  Regidar  work  which  has  been 
learned  through  its  having  been  done  for  a  long  titno  is  almost 
as  miieh  an  anatomical  function  as  eating  and  drinking,  aiul  for 
the  most  part  it  may  be  carried  out  without  voluntary  imjiulses 
and  consequently  it  may  be  done  passably  well  in  spite  of  the 
withdrawal  of  the  cerebral  influence.  Disturbances  of  the  last- 
named  function  are  noticed  mueli  later,  the  better  bred  the  ani- 
mal, the  more  active  its  temperamont  and  tlie  more  thorougldy 
it  is  accustomed  to  its  work.  The  person  riding  a  horse  gets 
the  earliest  intimation  of  disturbance  of  the  functions,  in  that 
the  liorse  does  not  carry  out  certain  inovenients  with  its  ac- 
customed precision  (jumping,  etc.);  difficulty  is  experienced  in 
making  it  change  its  pace  and  it  makes  unnecessary  movements. 
Draft  horses  are,  as  a  rule,  not  observed  to  be  ill  until  there  are 
pu'onounced  symptoms. 

The  symptoms  presented  by  an  animal  are  likely  to  vary 
considerably.  A  sudden  rise  of  the  intracranial  pressux'e  or  an 
exacerbation  of  the  inflaunnation,  which  often  occurs  in  cases  of 
dropsy  of  tlie  ventricles,  may  cause  a  transitory  aggravation  of 
the  animars  condition.  In  this  conne<*tion  work  is  of  the  ut- 
most importance,  for  if  the  animal  he  worked  until  it  breaks  out 
in  a  sweat  the  sjToptoms  which  up  to  this  time  may  have  been 
very  indefinite  are  aggravated  to  such  an  extent  that  the  ani- 
mal may  now  show  the  typical  symjytoms.  A  similar  hut  less 
important  effect  may  be  produced  by  very  hot  weather,  warm 
damp  stalile,  oestrum,  rich  diet,  etc.  The  opposite  coinlitions 
are  conducive  to  an  improvement  in  the  animal  and  in  the  early 
stages  may  cause  a  temporary  disappearance  of  all  sjmptoms* 


TW  effect  of  external  infltiences  upon  the  syinptoniM  explains  the  ex{>e>rieoee 
commonly  met  with  in  practice,  namely,  that  when  a  horpe  that  is  affected  with 
Bleepy  staggers  changes  ha  mis  it  mav  show  symptoms  imder  its  new  conditions 
ttiat  had  not  been  olwerved  by  the  previous  owner. 

There  lias  been  observed  a  suddenly  occurring  exacerbation 
of  the  condition  associated  with  fits,  and  in  many  cases  the 
latent  disease  is  first  made  evident  by  such  an  attack  (socalled 
mad  staggers),  or  it  may  l>e  started  in  this  way  (Dexler),  Tlie 
animal  does  not  answer  to  the  reins,  cannot  be  moved,  or  it 
takes  fright  without  any  reason  at  well-know^n  objects  or  even 
a  light.  It  attemjits  to  break  through,  or  even  does  break 
tlirougli  by  sheer  force,  objects  standing  in  its  path.  If  the 
seizure  occurs  while  the  animal  is  in  the  stable  it  rears  up,  at- 
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tempts  to  free  itself  and  falls  over  backwards.  After  an  attack 
which  at  the  most  lasts  for  an  hour  or  two  there  is  a  period  of 
depression  and  great  dullness,  which  gradually  passes  oflF  after 
some  hours. 

The  acute  attacks  which  are  observed  in  cases  in  which  the 
hydrocephalus  is  preceded  by  meningitis  or  encephalitis  are  of 
much  greater  importance.  These  attacks  cause  an  exacerba- 
tion of  the  inflammatory  processes  (see  pages  600  and  640),  and 
not  rarely  cause  death,  although  the  condition  of  the  animal  is 
not  dangerous. 

After  the  passing  of  these  acute  attacks,  which  sometimes 
last  for  several  days,  there  is  almost  always  a  turn  for  the 
worse. 

The  symptoms  above  described  are  characteristic  in  a  general  way  of  the 
disease  known  as  staggers  which  is  most  frequently  caused  by  dropsy  of  the  ven- 
tricles. But  staggers  should  not  be  identified  with  chronic  hydrocephalus  because 
this  has  a  far  wider  significance  than  chronic  dropsy  of  the  ventricles.  Similar 
symptoms  are  observed  in  all  diseases  of  the  brain  which  are  of  a  chronic  nature 
and  which  are  asisociated  with  a  rise  in  the  intracranial  pressure,  or  destruction 
of  the  brain  substance  (neoplasms,  parasites  in  the  cranial  cavity,  exostoses  on  the 
inner  surface  of  the  cranial  bones,  chronic  inflammation  of  the  brain,  etc.). 

Course.  Chronic  dropsy  of  the  ventricles  of  the  brain  runs 
a  slow  course  and  apart  from  the  occasional  exacerbations  there 
is  no  fever  from  first  to  last.  Owing  to  the  accumulations  of 
the  fluid  and  to  the  consequent  rise  of  intracranial  pressure 
certain  symptoms  make  their  appearance  which  at  the  outset 
are  scarcely  recognizable  and  which  scarcely  aflFect  the  animal's 
condition,  but  which  in  the  course  of  time  become  so  severe  that 
the  animal  can  be  used  for  rough  work  only.  In  some  cases  the 
slow  evolution  of  the  disease  is  interrupted  by  marked  im- 
provements and  by  relapses  from  time  to  time.  In  addition  to 
the  factors  mentioned  above,  the  season  exerts  an  influence  on 
the  disease,  there  being  an  improvement  in  the  winter,  the  ani- 
mal becoming  worse  in  the  summer.  It  is  very  exceptional  for 
the  disease  to  progress  so  far  that  the  animal  is  absolutely 
without  intelligence,  takes  scarcely  any  food,  and  as  a  result 
falls  off  greatly  in  condition.  If  the  animal  does  not  die  during 
an  acute  exacerbation  or  from  some  other  concurrent  acute  dis- 
ease it  is  usually  slaughtered  before  it  becomes  absolutely 
senseless  on  account  of  its  very  limited  use. 

Diagnosis.  In  the  advanced  stages  of  the  disease  the  symp- 
toms due  to  disturbance  of  the  cerebral  functions  are  so  obvious 
that  they  can  be  recognized  in  an  instant.  In  the  early  stages 
their  recognition  is  associated  with  great  diflSculty  and  a  sys- 
tematic examination  of  the  horse  is  essential.  Skill  is  very  nec- 
essary in  this,  because  a  practiced  eye  at  once  suspects  loss  of 
intelligence  from  the  general  facial  expression  and  particularly 
from  tlie  appearance  of  the  eye,  even  when  there  are  no  abnor- 
malities   of   movement,    sensitiveness    or    reflexes.    The    age, 
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breetl,  euinUtioii  and  tlii^  t^vickriR-e  of  \v(*ar  and  tear  of  the  aiuuial 
must  be  taken  into  consideration.  It  ajjpears  to  l>e  most  useful 
to  have  tlie  animal  put  to  do  some  fatiguing  work,  because  the 
somewhat  indelinite  .symi)toms,  as  a  ruk\  tend  to  beeonie  aeceu- 
tuated  shortly  after  and  also  because  fresh  ones  may  make  tbeir 
appearance.  The  aiiiuial  should  be  watehed  the  whole  time 
that  it  is  at  work,  special  notice  being  taken  as  to  whether  it 
responds  to  instructions.  After  being  allowed  to  stand  in  for 
a  time  a  fresh  searcldiig  exaiinnation  should  l)e  made. 

Points  that  are  of  special  iniportaiice  are;  unnatural  posi- 
tion of  the  feet,  sup|Jorting  the  head  on  the  manger^  leaning  up 
against  the  wall,  the  periods  of  rest  during  feeding,  Abuor- 
nuilities  of  sensil)ility  inive  a  very  limited  importance  because 
they  are  very  variable  from  animal  to  aninud.  Above  all,  a 
diagnosis  should  nevei"  be  based  upon  the  presence  of  individ- 
ual symptoms;  several  symptoms  nmst  be  present  before  a 
diagnosis  can  I>e  made.  Further,  it  must  be  remenibered  tluit 
the  sum  total  of  the  symptoms  descrilved  is  not  absolntely  path- 
ogru)mic  of  tlie  disease^  but  they  may  be  met  with  iu  other  dis- 
eases in  which  there  is  great  dullness. 

In  examinations  carried  out  on  372  Bound  armv  horses  Droge  showed  that 
quite  tiOUJid  borK\H  will  keep  tlseir  le;^s  irossed^  but  especially  when  fatigued  or 
fluriTig  Wry  hot  westlier.  A  positive  result  was  obtained  by  Droge  in  IV/h  of 
auiinaia  in  winter  and  3U%  in  fiunimer. 

All  aeute,  and  particularly  felu*ik%  diseases  must  be  ex- 
cluded, although  tliese  are  fre<juently  associated  witli  depres- 
sion of  the  futietions  of  the  brain.  The  elevatitm  of  tlie  internal 
temperature  and  acceleration  of  the  pulse,  the  presence  of 
symptoms  of  disease  of  some  other  organ  and  the  history  of 
the  case  are^  as  a  rule,  sufficient  to  prevent  one  from  making  an 
error.  InHamnuitory  conditions  of  the  b(Hies  of  the  face  and 
their  sinuses  are  accompanied  by  great  dullness  in  many  cases, 
but  the  local  symptoms  (discharge  from  the  nose  and  pain)  are 
sufficient  to  explain  this.  The  disease  can  still  less  be  con- 
founded with  loss  of  liveliness  during  the  changing  of  the  teeth 
or  sexual  exeiteitient.  The  short  duration  of  tliese  conditions 
is  euough  to  dilTerentiate  them.  Chronic  diseases  of  the  stom- 
ach and  liver  which  are  tiow  and  then  aceompanied  by  depres- 
sion are  easily  exebuleil  on  nccount  of  the  systematic  s\inp- 
toms  present. 

The  acute  attacks  seen  in  hydroce{)halus  may  be  easily  eon- 
fused  with  acute  iuHammation  of  the  brain  or  its  meinbranes. 
In  these  cases  symptoms  of  excitement  alternate  witli  S}^ip' 
toms  of  dei>ression  as  in  the  acute  seizures  in  dropsy  of  the 
ventricles.  Differential  diagnosis  must  be  based  upon  the  his- 
tory of  the  case  and  uijon  any  local  symptoms  tliat  may  be  pres- 
ent. If  tlie  case  is  one  of  an  acute  seizure  residting  from  dropsy 
of  the  ventrich's,  certain  dislurbances  of  function  will  have 
been  presetit  Ijefore,  while  fever,  paralysis  of  cranial  nerves, 
and  particubirly  spasms  of  the  neck  muscles,  indicate  meningitis. 
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The  above  diseases  having  been  excluded  it  remains  to  de- 
termine whether  the  cerebral  disturbances  are  not  the  result  of 
some  other  chronic  disease  of  the  brain.  As  a  rule  it  is  very 
difficult,  if  not  impossible,  to  ascertain  what  is  the  primary  dis- 
ease, but  the  abnormal  movements,  the  acute  attacks  occurring 
at  long  intervals  and  lasting  for  some  days,  the  alternation  of 
improvement  with  relapse  generally  indicate  internal  dropsy  of 
the  brain.  Paralysis  of  individual  cranial  nerves  and  the  ex- 
hibition of  symptoms  on  the  part  of  the  opposite  side  of  the 
body  indicate  either  the  presence  of  tumors  or  parasites  in 
the  brain.  Finally  in  cases  of  hydrocephalus  internus  only 
is  improvement  observed  under  treatment  with  diaphoretics. 
The  differential  diagnosis  of  chronic  encephalitis  and  menin- 
gitis is  fraught  with  still  greater  difficulty  because  these  condi- 
tions sometimes  lead  to  a  gradual  depression  of  cerebral  activity. 

Prognosis.  When  once  the  disease  has  started  it  pursues 
a  steady  course,  gradually  increasing  in  severity;  however, 
there  may  be  periods  during  which  the  disease,  although  still 
present,  is  at  a  standstill.  Prognosis  is  very  unfavorable,  al- 
though the  disease  does  not  prevent  the  horse  from  doing  cer- 
tain kinds  of  work.  The  more  pronounced  the  dullness,  the 
more  serious  are  the  disturbances  of  power  of  locomotion  and 
the  more  limited  the  usefulness  of  the  animal.  Should  symp- 
toms appear  indicating  that  the  nutrition  of  the  body  is  upset 
it  is  no  longer  worth  while  to  keep  the  animal  alive.  Riding 
horses  are  most  depreciated  by  the  disease,  because  greater  de- 
mands are  made  of  them  as  to  accuracy  of  movement,  etc.  Dis- 
eased horses  are  consequently  fit  for  draught  work  only,  and 
that  at  a  walking  pace.  In  judging  individual  cases,  besides 
the  diseased  conditions,  the  following  points  must  be  consid- 
ered :  for  what  kind  of  work  is  the  horse  used,  under  what  con- 
ditions does  it  work,  and  whether  it  is  possible  to  do  away  with 
any  prejudicial  conditions  of  its  work.  Finally,  in  forming  a 
prognosis  the  possibility  must  be  considered  that  acute  attacks 
may  occur  and  cause  death  within  a  short  time  or  make  the  ani- 
mal dangerous. 

Treatment.  When  once  the  disease  has  set  in  treatment  is 
of  no  avail,  but  by  careful  regulation  of  the  diet  the  progress 
of  the  disease  may  be  rendered  slower  and  thus  the  animal  may 
remain  capable  of  work  for  a  longer  time.  Above  all,  diseased 
horses  should  be  spared  as  much  as  possible  and  used  for  light 
work.  Food  should  be  given  in  sufficient  quantity  to  maintain 
the  condition  of  the  body  and  allow  the  work  to  be  done.  It  is 
not  advisable,  as  many  believe,  to  keep  the  animals  hungry. 
The  food  should  be  easily  digested  so  that  constipation  may  be 
avoided.  Fresh  green  food  is  the  best  in  the  summer.  Finally, 
the  patients  should  be  placed  in  clean  stalls  that  are  not  too 
warm. 


656  CoDgmital  HydroeephaliiB.    Tninon  of  the  Brun. 

In  cases  in  which  there  is  impaction  of  the  intestine  medici- 
nal treatment  may  be  resorted  to  and  it  is  best  to  give  large 
doses  of  nentral  salts,  although  now  and  then  aloes  may  be  used 
with  advantage.  In  cases  where  there  is  loss  of  consciousness 
two  or  three  subcutaneous  injections  of  pilocarpin  hydrochloride 
(0.30-0.50  g.)  or  arecolin  (0.05-0.10  g.)  give  some  relief.  Viborg 
and  later  Dieckerhoff  advised  tincture  of  veratrine.  Six  to 
eight  grams  were  injected  intravenously  and  as  long  as  there 
was  difficulty  of  respiration,  sweating  and  nausea  the  animals 
were  left  loose  in  a  large  box.  In  acute  attacks  the  same  treat- 
ment as  used  in  acute  meningitis  is  indicated  (see  page  604). 

Hayne  advised  paneture  of  the  olfactory  bulbs  so  as  to  allow  the  liquid  to 
flseape.  This  treatment  is  dangerous  as  it  may  lead  to  a  fatal  meningitis  and 
produces  no  lasting  results   (Hering,  Boll,  Dieckerhoff). 

Litarature.  Dexler,  Z.  f.  Tm.,  1899,  242  j;Lit.).— I>r6ge,  Z.  f.  Tk,,  1907, 
496.^Meissner,  B.  t  W..  1899,  239.— Schindelka,  O.  Z.  f.  Tk.,  1891,  IV,  106. 

Congenital  Hydrocephalus.  (Hydrocephalus  intemus  congenitus). 
This  developmental  anomaly  is  equally  common  in  foals,  calves,  lanoilM, 
and  dogs,  and  the  condition  is  more  pronounced  than  the  acqttired  dis- 
ease. In  very  pronounced  cases  the  brain  appears  to  be  enclosed  in  a 
thin-walled  sack,  which  is  filled  with  a  clear  or  slightly  turbid  serous 
liquid,  the  medullary  substance  forming  a  thin  layer  inside  the  wall. 
Since  during  fetal  life  the  bones  of  the  cranium  are  not  yet  joined ;  the 
cranium  enlarges  enormously,  the  parietal  and  frontal  bones  bulge,  and 
the  orbits  are  reduced  in  si2&e,  and  the  head  assumes  a  characteristic 
shape,  the  cranium  being  large  out  of  all  comparison  with  the  rest  of 
the  head.  Such  a  head  may  lead  to  dystokia.  As  a  rule,  the  animals 
die  soon  after  birth,  but  they  sometimes  remain  alive;  and  apart  from 
the  abnormal  shape  of  the  cranium,  show  no  symptoms  of  disease,  al- 
though the  cortex  of  the  brain  may  be  almost  entirely  absent.  (Forgeot 
&  Nicolas,  Bull,  de  la  Soc.  des  Sci.  Vet.  de  Lyon,  1906, 115.— Jellinel^  T. 
Z.,  1907,  435.— Marchand  &  Petit,  Bull.,  1907,  261.) 


12.    Tumors  of  the  Brain. 

Occurrence.  Tumors  within  the  cranium  are  of  very  rare 
occurrence.  In  the  brain  itself  the  soealled  cholesteatoma* 
18  comparatively  frequently  found.  Dexler  found  them  in  22.5 
^^LTi!^  ^*  ^^  horses  examined.  Thev  develop  in  connection 
witn  the  venous  plexuses  beneath  the  cerebellum  or  in  the  lateral 
ventricles.  The  majority  are  about  the  size  of  a  pea,  bnt  in 
some  cases  they  attain  the  size  of  hen^s  or  gooseys  eggs.  As 
wifh  ^^1  ^^  ?^^^^  ^^  disturbance  of  health.  Bv  investigations 
wim  tiie  polarization  microscope  Schmay  showed  that  choles- 
K;^^^  present  the  characters  of  chronic  granulating  in- 
nammation  and  has  termed  them   granuloma  cholestrinicnm. 

lermed,   in  Znlhth  v'ptJlS®'*'*"?:.  ''*'«""«d    to    by    continental    authors    as    cholesteatoma    Im 
for  a  growth  of  s  totmlit  iW^  literature.   pBammoma.    the   name   cholenteatome  being  reaerTed 
of   the   cerebral   hemi.iL^L.  ^^'m    "•♦"f*'  ^^»^»^  »«  very  occasionally  met  with  in  the  sabat«ne« 
^"iiiipneres. — Translator's   Note.) 
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Gliomata  and  gliosarcomata  occur  as  ill-defined  reddish  growths. 
Sarcomata  and,  in  the  horse,  melanotic  sarcomata  occur  in  the 
actual  brain  substance,  the  growths  being  metastatic.  The  same 
is  true  for  carcinomata.  In  cases  recorded  by  Trasbot  and 
Holterbach  the  primary  growth  was  in  the  testicle  or  the  mam- 
mary gland.  Isolated  or  multiple  tuberculous  growths  occur  in 
the  brain  substance  in  a  manner  resembling  true  neoplasms. 

The  following  tumors  have  been  observed  in  connection 
with  the  meninges :  fibromata,  lipomata,  angiomata,  sarcomata, 
epitheliomata,  papillomata,  myxomata  and  melanotic  sarcomata. 
Finally,  dermoid  cysts  and  odontomata  occur  in  the  brain  or  in 
its  immediate  neighborhood.  In  a  case  recorded  by  Roth  in  a 
goat  the  brain  tissue  was  reduced  to  a  layer  a  few  millimeters 
thick  owing  to  the  presence  of  an  odontoma  weighing  310  g. 
From  a  clinical  point  of  view  tuberculosis  of  the  meninges  must 
also  be  included,  this  being  of  very  common  occurrence  in  cattle. 

Tumors  of  the  cranial  bones  may  cause  injury  after  break- 
ing through  the  bones,  by  causing  the  development  of  exostoses 
on  the  inner  surface  of  the  cranial  bones  or  they  may  develop 
directly  on  the  inner  surface  of  the  cranium.  Similar  effects 
may  be  produced  by  tuberculous  growths  (Moussu  and  Frick) 
and  by  actinomycotic  lesions  (Pieroni).  Finally,  neoplasms  in 
the  neighborhood  of  the  parotid  may  extend  through  the  for- 
amen lacerum  into  the  cranium. 

Pathogenesis.  The  injurious  effects  of  tumors  in  the 
cranial  cavity  are  due  to  the  rise  of  intracranial  pressure  which 
they  occasion.  This  varies  with  the  size  of  the  growth  and  at 
first  affects  its  immediate  neighborhood  only,  but  owing  to  more 
extensive  growth  may  involve  more  distant  portions  of  the  brain. 
In  this  way  nerve  cells  and  fibers  are  subjected  to  pressure  and 
even  destroyed.  Many  of  the  cells  round  about  may  be  stim- 
ulated. 

Anatomical  Changes.  In  cases  in  which  the  tumor  is  in 
the  brain  tissue  itself  the  portion  containing  it  is  enlarged,  its 
convolutions  flattened  out  and  the  medullary  substance  pale  in 
color  and  dry.  Tumors  of  this  kind  are  generally  found  in  the 
hemispheres,  in  the  cerebellum  and  exceptionally  in  the  corpus 
callosum  (Cadeac),  in  the  pituitary  body  (Wolff,  Mollereau), 
in  the  olfactory  bulbs  (Marchand,  Petit  &  Coquot)  and  in  the 
pineal  gland.  Tumors  in  connection  with  the  membranes  or  the 
bones  are,  as  a  rule,  situated  about  the  base  of  the  brain.  Tu- 
mors in  connection  with  the  base  of  the  brain  not  only  exert  an 
effect  on  the  brain  tissue,  b.ut  the  roots  of  many  of  the  cranial 
nerves  may  be  also  involved. 

According  to  Zurn  enlargement  and  induration  of  the  pineal  gland  are  mat 
with  in  the  fowl  and  the  pigeon  and  cause  cerebral  disturbances. 

Symptoms.  Neoplasms  that  are  by  no  means  small  may  be 
found  at  the  postmortem  of  animals  which  have  shown  no  symp- 
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toms  during  life.  Tumors  in  certain  parts  of  the  hemispheres, 
the  ventricles  and  other  parts  of  the  hrain  may  reach  a  consid- 
erable size  without  of  necessity  causing  any  symptoms.  The 
reason  of  this  probably  is  that  owing  to  the  slow  development  of 
the  growth  the  brain  accustoms  itself  to  the  altered  conditions. 
In  the  cranial 'Cavity  of  a  horse  that  had  shown  no  symptoms 
during  life  Blanc  found  a  melanoma  as  large  as  a  hen's  egg. 

The  general  cerebral  symptoms  presented  are  a  more  or 
less  pronounced  and  slowly  progressive  dullness  and  awkward- 
ness, which  in  some  cases  may  increase  until  there  is  actual  loss 
of  intelligence.  In  the  case  described  by  Both  mentioned  above 
the  goat  behaved  as  if  it  had  no  brain.  Hand  in  hand  with  the 
dullness  there  is  slowing  of  respiration  and  of  the  pulse,  and 
peristalsis  is  retarded.  Very  often  there  are  attacks  of  giddi- 
ness or  forced  movements,  the  animal  walks  in  circles  or  leans 
up  against  the  wall  of  the  stable  with  the  head  drawn  round  to 
the  side  (Brade,  Jessen).  It  is  only  exceptionally  that  severe 
symptoms  develop  within  a  short  time  and  cause  the  death  of 
the  animal,  but  lliis  is  particularly  the  case  in  tuberculosis  of 
the  brain. 

From  time  to  time  there  may  be  symptoms  of  excitement 
and  in  cases  of  tuberculosis  in  which  there  are  lesions  involving 
the  brain  in  cattle  there  are  epileptiform  seizures  at  increas- 
ingly short  intervals  as  the  disease  progresses. 

In  other  cases  the  muscular  spasms  are  limited  to  the  mus- 
cles of  the  head  and  neck  or  other  parts  of  the  body  and  in  many 
cases  only  mystagmus  and  trembling  are  observed,  and  espe- 
cially during  movement. 

Careful  examination  will  reveal  congestion  of  the  optic 
papillae  as  has  been  shown  by  observations  of  Scott  and  Wolff. 
Amaurosis  has  in  some  cases  been  observ^ed  in  connection  with 
these  lesions,  but  in  many  cases  the  sight  appears  to  be  unaf- 
fected. 

The  local  symptoms  presented  will,  of  course,  depend  upon 
the  position  of  the  tumor.  As  a  rule,  there  is  paralysis  of  cer- 
tain nerves  which  gradually  develops,  and  in  the  later  stages 
may  be  severe,  and  may  be  extended  to  nervous  tissue  in  the 
neighborhood.  Hemiplegia,  hemianesthesia,  cerebellar  ataxia, 
Jacksonion  epilepsy,  blindness  are  sometimes  observed.  In 
some  cases,  there  are  alterations  in  the  shape  of  the  cranium. 

The  followinjj  focal  symptoms  have  been  recorded  in  the  cases  which  have 
been  (icscribetl  with  accuracy:  Amaurosis  of  the  left  side  owing  to  the  presence 
of  a  tuberculous  center  the  size  of  a  hazelnut  posterior  to  the  decussation  of  the 
optic  nerves  (Uhlij*;).  Muscular  atrophy  on  the  loft  side  of  the  face  with  limited 
mobility  and  sensitiveness  of  the  left  half  of  the  upper  lip  in  a  dog  as  the  result 
of  the  presence  of  a  fi^Iioma  as  large  as  a  haztdnut  which  enclosed  the  Qasserian 
ganglion  and  extended  backwards  as  far  as  tho  nuclei  of  the  Vl-VIIIth  cranial 
nerves  (Gratia).  A  similar  case  was  observed  hy  Lydtin  in  a  horse,  but  the  atrophy 
was  limited  to  the  muscles  of  mastication.  I*aralysis  of  the  facial  nerves  on  the 
right  side  with  lateral  displacement  of  the  head  and  neck  to  the  same  side,  and 
dragging  of  the  left  hind  foot  were  obi>erv'ed  in  a  horse  having  a  sarcoma  staurting 
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in  connection  with  the  right  petrous  temporal  bone  and  extending  under  the  right 
half  of  the  cerebellum,  along  the  roots  of  the  facial  and  auditory  nerves  as  far 
as  the  pons  and  the  restiform  bodies  on  the  right  side  (Pr.  Mil.  Vb.,  1891). 
Paralysis  of  the  facial  nerves  and  complete  blindness  in  cases  in  which  except  for 
large  cholesteatomata*  in  the  lateral  ventricles  no  (f)  other  lesions  of  the  brain 
were  found  (Walley).  Nystagmus,  incoordination  of  movement,  increased  sensitive- 
ness of  the  limbs  {i)  due  to  a  tumor  situated  behind  the  cerebellum  (Rutherford). 
Paralysis  of  the  left  half  of  the  tongue  and  partial  paralysis  of  the  same  side  of 
the  body  owing  to  the  presence  of  a  sarcoma  in  the  left  half  of.  the  medulla 
oblongata  immediately  behind  the  decussation  of  the  pyramids  (Hallander).  Twist- 
ing of  the  left  eyeball  in  the  outward  direction  was  caused  by  a  tumor  originating 
in  connection  with  the  petrous  temporal  bone  (Frick).  Cadiot  and  Rogier  observed 
cerebellar  ataxia  in  a  dog  having  a  tumor  in  one-half  of  the  cerebellum.  H^brant 
noticed  unsteady  gait,  giddiness,  swinging  movements  of  the  legs,  exaggeration  of 
the  patellar  reflexes,  and  in  the  later  stages  movement  in  circles  to  the  right  and 
right-sided  facial  paralysis  in  a  dog  having  a  sarcoma  between  the  posterior  vermis 
of  the  cerebellum  and  the  right  supero-lateral  surface  of  the  medulla  oblongata. 
Cad<^ac  and  Roquet  record  paralysis  of  the  trigeminal  nerve  in  a  dog  having  an  en- 
dothelioma involving  the  root  of  that  nerve.  In  a  case  recorded  by  Besnoit  of  tuber- 
culosis of  the  brain  with  multiple  centers  the  size  of  a  nut  and  one  larger  area 
of  softening  in  the  right  hemisphere  there  was  blindness  on  the  left  side. 

Diagnosis.  A  diagnosis  can  only  be  arrived  at  when  in  ad- 
dition to  symptoms  of  a  general  nature  indicating  pressure  on 
the  brain,  there  are  local  sjTnptoms  present.  It  must  be  borne 
in  mind,  however,  that  a  more  or  less  similar  train  of  symptoms 
may  be  caused  by  animal  parasites,  abscesses,  and  in  many 
cases  by  hydrocephalus  internus  and  chronic  meningitis.  The 
differential  diagnosis  is  not  difficult  when  certain  accessory  cir- 
cumstances, such  as  primary  neoplasms  in  some  other  organ, 
tuberculosis,  alteration  of  the  shape  of  the  cranium,  suggest  the 
presence  or  otherwise  of  a  growth.  The  diagnosis  of  a  tumor 
may,  in  all  cases,  be  based  upon  the  local  symptoms,  although 
not  with  absolute  certainty,  when  these  have  gradually  pro- 
gressed without  intermission,  fever  is  absent,  and  there  is  con- 
gestion of  the  of)tic  papillae. 

On  the  grounds  of  a  careful  examination  of  a  case  occurring  in  a  foal  Wolff 
gives  the  following  symptoms  of  tumor  growth  in  the  region  of  the  pituitary  body: 
Depression,  vomiting,  congestion  of  the  optic  papillsB  With  resulting  atrophy  of 
the  optic  nerves,  ptosis,  gradually  progressive  loss  of  consciousness,  retardation 
of  the  respirations  and  pulse.  Further  investigations  must  show  whether  motor 
and  sensory  disturbances  are  also  present. 

Treatment.  In  this  connection  no  experiments  have  been 
made  upon  animals  up  to  tlie  present.  No  results  are  to  be  ex- 
pected from  internal  treatment ;  at  the  most  long-continued  ad- 
ministration of  potassium'  iodide  or  some  other  preparation  of 
iodine  might  possibly  be  tried.  Provided  the  diagnosis  be  prac- 
tically certain  and  that  it  is  supposed  that  the  neoplasm  is 
close  to  the  roof  of  the  cranium,  surgical  interference  might  be 
resorted  to. 

Literature.  Besnoit,  Rev.  V6t.,  1906,  577  (Lit.  on  cerebral  tuberculosis).— 
Bissauge  &  Naudin,  Rec,  1904,  5.— Cad^ac  &  Roquet,  J.  V6t.,  1908,  65.— -Hamoir, 
Ann.,  1906,  232,  391.— Hdbrant,  Ann.,  1904,  438.— Marchand,  Petit  &  Coquot,  Rec., 
1906,  81.— Marchand,  Petit  &  Pecar,  ibid.,  1907,  25.--Peter,  B.  t.  W.,  1898,  505.— 
Petit,  Bull.,  1906,  85.— Roth,  ttber  eine  intrakran.  Dental-exostose  usw.,  Diss. 
Zurich,  18S8.— Sehenk,  \V.  f.  Tk.,  1906,  705.— Schmey,  A.  f.  Tk.,  1910,  XXXVI 
121.— Wetzstein,  Stu<lien  iib.  Tuberk.  d.  Zentr.  Nervensystems,  Diss.  Zurich,  1907 
(Lit.  on  cerebral  tuberculosis).— Wolff,  A.  f.  Tk.,  1906,  XXXII,  363   (Lit.). 

*See  footnote,  page  056. 
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13.    Gid.    Coenurosis* 

{Drehsucht,  Drehkrmikeit   [German],  Tournis  [French],  Gid, 
Staggers,  Turnslck,) 

Gid  is  a  cliroiiie  disease  of  nmiiiiants,  and  especially  of 
the  sheeiJ,  and  is  caused  by  tlie  Oi'niiriis  cerebralis,  tiie  cystic 
stage  of  the  Taenia  c«nuriis.  In  addition  to  other  symptoms 
indicative  of  cerebral  disturbance  there  are  very  frequently 
forced  movements. 


HistoricaL  The  Crenunis  cerebraHs  was  first  recognized  as  the 
cystii:  stage  of  a  taptnvorru  by  Leske  in  1780,  and  the  nature  and  etiology 
of  the  disease  Ijv  Knehennieister  in  185:].  This  was  eoaiirmed  by  other 
authors  at  a  later  date  (Haubuer,  ^fay.  Gurlt,  Gerlaeh,  Leiickart,  Baillet, 
Furstenber^O,  and  tlie  Oi^ruirus  cerebralis  was  recognized  as  the  cystic 
stage  of  the  Taenia  eaaiurus. 

Occurrence*  The  disease  is 
kno\vn  in  all  countries.  The  sheep 
is  most  commonly  attacked,  and 
the  disease  occurs  more  rarely  in 
cattle  and  still  more  rarely  in  the 
goat.  It  is  only  exceptionally  that 
the  disease  is  met  with  in  the; 
liorse,  camel,  dromedary,  ante- 
lope, rabbit  and  hare.  In  wet 
seasons,  the  disease  among  sheep 
may  amount  almost  to  an  epi- 
zootic. Trinchera  observed  out- 
breaks among  calves,  and  Bauer 
among  calves  and  adult  animals. 
Etiology.  The  Ooenurus  cere- 
bralis is  a  single  cyst  wliich  may 
he  as  large  as  a  hen's  egg  and  is 
filled  with  a  colorless  or  pale  yel- 
low hquid.  Tlirough  the  delicate 
translucent  wall  one  can  dis- 
tinguish small  white  specks^  the 
size  of  poppy  seeds  or  smaller,  each  of  which  is  an  invaginated 
scolex.  These  are,  as  a  rule,  arranged  in  smaller  or  larger 
groups  (fig.  91). 


Fig.    UL     Ca'iiuruB    ci?rt!braUs, 
urat  size. 


Xat- 


The  eysts  develop  from  embryos  set  free  in  the  stomach  from  eggs - 
of  the  tfpuia.  Having  bored  their  way  through  the  ^vall  of  the  stomach^ 
or  intestine  by  means  of  their  hooks,  the  embryos  are  apparently  car- 
ried by  the  blood-stream  to  the  cranial  cavity  of  their  new  host,  where 
they  lose  their  hooks  and  become  converted  into  small  cysts.  Excep- 
tionally, they  are  carried  into  the  vertebral  caiml.  With  further  devel- 
opment the  scolices  are  formed,  thus  producing  the  typical  cysts. 
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An  embryo  in  the  central  nervous  system  reaches  the  size  of  a  pea 
in  about  24  days,  and  scolices  are  first  found  about  the  38th  day.  About 
three  months  are  required  for  the  full  development  of  the  cyst. 

Views  are  somewhat  divergent  regarding  the  migrations  of  the  embryos.  One 
view  is  that  the  embryos  provided  with  booklets  migrate  into  the  connective  tissue, 
probably  around  the  blood  vessels  and  enter  the  cranium  by  the  foramen  lacerum. 
This  view  is  supported  by  the  fact  that  after  experimental  infection  minute  tracks 
are  found  in  the  loose  tissues  of  the  thoracic  and  abdominal  organs  (Baillet)  and 
also  the  fact  that  the  first  symptoms  make  their  appearance  after  a  week.  As  an 
explanation  as  to  why  the  cysts  principally  develop  on'  the  upper  surface  of  the 
hemispheres  one  must  suppose  that  the  embryos  are  able  to  develop  more  easily 
there  because  the  furrows  between  the  convolutions  are  deeper  and  the  pressure  is 
less.  According  to  the  other  view,  which  is  especially  upheld  by  Moller,  the  escape 
of  the  embryos  is  by  way  of  the  blood  stream.  The  occurrence  of  cerebral  em- 
bolism due  to  worms,  the  absence  of  perforations  or  inflammatory  changes  at  the 
base  of  the  brain  or  in  the  dura  mater  support  this  view.  The  latter  view  is  prob- 
ably correct  since  there  are  other  examples  of  the  escape  of  worms  from  the  intes- 
tine by  way  of  the  blood. 

The  power  of  resistance  of  the  eggs  of  the  tapeworm  is  apparently  great, 
since  eggs  remain  alive  after  the  disintegration  of  the  proglottides  provided  that 
the  superficial  layers  of  the  ground  or  the  grass  are  sujmciently  moist.  Gurlt  saw 
a  case  of  severe  infestation  after  three  weeks.  The  eggs  do  not  resist  desiccation 
for  long  and  according  to  Roll  desiccation  for  two  weeks  in  the  open  air  kills 
them.  Experience  shows  that  infestation  is  rare  in  animals  that  are  stall  fed, 
because  there  is  little  opportunity  for  the  contamination  of  food  or  drinking  water 
with  the  feces  of  dogs  under  these  circumstances.  The  resistance  of  the  cysts  is 
still  less.  According  to  Perroncito  they  are  killed  by  raising  the  temperature  to 
38'  to  41"  C.  and  then  cooling. 

Natural  infection  is  due  to  the  ingestion  of  grass  or  water 
contaminated  either  with  the  proglottides  passed  out  with  the 
feces  of  a  dog  or  with  eggs  of  the  Taenia  coenurus  after  the  dis- 
integration of  the  proglottides.  The  disease  attacks  sheep  and 
other  herbivora.  The  shell  of  the  egg  is  dissolved  by  the  gas- 
tric juice,  and  the  liberated  embryo  commences  its  migration  to- 
wards the  central  nervous  system.  The  tapeworm  develops 
principally  in  the  intestine  of  sheep  dogs,  owing  to  the  culpable 
habit  of  shepherds  of  giving  the  brains  of  diseased  sheep  to 
the  dogs,  and  the  carcasses  of  sheep  that  have  not  been  buried 
properly  are  also  dug  up  by  the  dogs. 

The  occurrence  of  the  disease  is  naturally  bound  up  with 
the  number  of  dogs,  but  the  state  of  the  weather,  especially  in 
rainy  springs  and  autumns,  is  also  an  important  factor,  because 
the  dampness  favors  the  vitality  of  the  embryos.  Infection 
through  contaminated  water  may  take  place  throughout  the 
year  (Moussu).  According  to  Diem,  experience  shows  that  the 
disease  occurs  more  frequently  among  the  animals  of  farmers 
whose  meadows  are  close  to  the  road  where  dogs  can  deposit 
their  feces. 

Susceptibility.  The  sheep  is  the  most  susceptible  of  all, 
cattle  and  other  ruminants  being  more  rarely  affected.  The 
horse  and  many  wild  herbivora  are  only  slightly  susceptible.  The 
disease  generally  occurs  in  young  animals,  the  sheep  being  af- 
fected up  to  one  year  old  and  cattle  up  to  two  years.  Even 
experimental  infection  fails  in  older  animals  save  in  exception- 
al cases.    The  ox  is  an  exception  in  that  infection  is  not  abso- 
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lotely  rare  in  older  animals.  Tlie  increasing  resistance  offered 
to  the  disease  with  advancing  age  in  all  probability  is  connected 
with  the  greater  delicacy  of  the  tissues  in  young  auiiuals,  this 
favoring  the  migrations  of  the  parasites.  • 

Aecording  to  the  older  aatbors  eornanis  evsts  are  exeeptionmnj  fomid  in 
lambA  at  the  time  of  birth  or  a  few  daTs  after  i  SimoD<is,  Bering).  If 'these  obser- 
vatioiui  are  eorref-t  the  embrjofi  must  have  entere*i  the  body  of  the  fetus  bj  war 
of  the  placental  bloo<l  vef'selsw 

Pathogenesis.  The  oncospheres  reach  the  cortex  by  way 
of  the  blood  vessels  of  tlje  pia  mater  and  may  penetrate  into 
the  medullary  substance.  During  their  passage  they  make 
tracks,  and  set  up  inflanmiation  in  the  immediate  neigh Ijorhood. 
This  circumscribed  inflammation  causes  no  disturbance  of  the 
fimctions  of  the  brain,  provided  the  inflamed  areas  are  few  in 
number;  but  where  the  parasites  are  numerous,  there  may  be 
severe  disturbances,  owing  to  the  larger  numl)er  of  small  cen- 
ters. The  development  of  the  embryos  into  cysts  increases  the 
intracranial  pressure  in  proportion  to  the  size  of  the  cysts,  this 
pressure  causing  atrophy  of  the  nervous  tissue  in  the  neighbor- 
hood and  in  more  remote  parts  of  the  brain.  As  a  result  of 
this  destruction  of  nen^ous  tissue,  both  general  and  local  symp- 
toms make  their  appearance. 

Anatomical  Changes.  In  the  sheep  in  the  acute  stages  one 
can  see  small  tracks  in  the  cortex  of  the  upper  portion  of  the 
hemispheres  corresponding  with  yellowish  purulent  streaks  in 
the  arachnoid,  while  the  inner  surface  of  tlie  dura  may  be  cov- 
ered with  a  purulent  layer.  One  can  also  see  green  or  greenish- 
yellow  bladders  containing  piis-like  material  contained  within 
transhicent  membranes.  These  vary  in  size  from  a  pin's  head 
to  a  linseed  and  they  are  surrounded  by  a  layer  composed  of 
the  remains  of  destroyed  tissue  and  calcified  granules,  while 
there  may  be  small  hemorrhages  round  about.  The  fluid  con- 
tained in  the  ventricles  may  be  increased  in  amount  and  turbid, 
especially  if,  as  is  exceptionally  the  case,  the  small  cysts  have 
invaded  the  venous  plexuses. 

In  the  chronic  stage,  as  a  rule,  only  one  or  two  and  more 
rarely  as  many  as  six  cysts  may  be  found.  Hink  records  a 
case  in  which  there  were  17  and  ITuzard  even  30.  Sometimes 
small  granules,  the  remains  of  dead  embryos,  can  be  recognized 
in  the  membranes.  Tlie  larger  cysts  are  generally  found  on 
the  convex  surface  of  the  brain  or  in  tlie  hemispliere,  but  they 
may  be  occasionally  found  in  connection  with  the  cerebellum, 
or  the  base  of  tlie  brain.  Their  connection  with  the  pia  mater 
is  generally  easily  discovered.  The  brain  tissue  appears  atro- 
phied and  anemic,  and  in  the  immediate  neighborhood  of  the 
cysts  is  converted  into  a  reddisli  granular  mass,  or  in  some 
cases  it  may  have  a  viscid  consistency.  In  the  great  majority 
of  cases  one,  and  more  rarely  both,  the  hemispheres  are  de- 
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stroyed,  and  tlie  basal  ganglia  flattened.  In  some  cases,  one 
hemisphere  may  be  entirely  replaced  by  a  cyst.  Exceptionally, 
the  hydatid  is  quite  free  in  the  excess  of  fluid  in  the  lateral  ven- 
tricle (Bering,  Hutyra  &  Marek)  and  may  pass  from  there 
through  the  foramen  of  Monro  into  the  ventricle  of  the  opposite 
side  or  into  the  third  ventricle. 

Cysts  on  the  surface  of  the  hemispheres  may  cause  the  de- 
struction of  the  roof  of  the  cranium  immediately  over  them 
(two  cases  Hutyra  &  Marek),  and  even  of  other  portions,  gener- 
ally the  frontal  or  parietal  bones.  In  such  cases,  the  bone  be- 
comes as  thin  as  paper  and  quite  translucent,  or  the  bone  tissue 
may  quite  disappear  over  a  circular  area,  leaving  the  cyst  cov- 
ered only  by  the  membranes  of  the  brain,  the  periosteum,  and 
the  soft  tissues  over  the  cranium. 

Out  of  100  cases  Kolb  found  the  cyst  in  H2  cases  on  the  left  side,  68  on  the 
right,  and  in  5%  of  cases  in  the  cerebellum. 

In  rare  cases,  the  cysts  develop  in  the  vertebral  canal  (see 
compression  of  the  spinal  cord). 

In  cattle  the  cysts  sometimes  attain  the  size  of  an  orange, 
and  there  may  be  a  number  present  (Vollrath  found  twenty- 
three,  and  Pf ab  sixty) .  They  may  be  the  cause  of  exactly  sim- 
ilar lesions  of  the  brain  and  also  of  atrophy  of  the  roof  of  the 
cranium.  If  they  are  situated  under  the  frontal  bone  in  calves 
they  may  perforate  the  still  single  layer  of  bone;  but  in  older 
animals,  the  inner  layer  is  forced  outwards  and  the  frontal 
sinus  is  completely  obliterated.  The  outer  wall  may  also  appear 
to  bulge  outwards  (Greve),  or  may  even  be  atrophied  over  a 
circular  area  (Pfab). 

In  the  horse,  as  a  rule,  only  single  cysts  are  found,  either  on 
the  upper  surface  of  one  of  the  hemispheres,  or  in  a  lateral 
ventricle.  They  have  been  found  in  one  case  between  the  hemi- 
spheres and  the  cerebellum,  and  in  one  case  in  both  hemispheres. 

In  animals  that  have  been  ill  for  some  time,  symptoms  of 
anemia  and  cachexia  are  generally  seen.  Sometimes,  one  sees 
in  the  thoracic  or  abdominal  wall,  or  in  the  loose  connective 
tissue  small  rounded  greenish-yellow  nodules  about  the  size  of 
a  pea.  On  section  these  are  found  to  contain  a  pulp-like  mass 
enclosed  in  a  membranous  envelope  which  in  all  probability  rep- 
resents the  remains  of  dead  embryos  (Roll,  Neumann).  Excep- 
tionally well-developed  hydratids  may  be  found  in  the  subcu- 
taneous connective  tissue  (Nathusius,  Eichler),  in  the  thyroid 
and  in  the  muscles  (Rabe). 

Sjrmptoms.  In  the  sheep  two  stages  separated  by  a  long 
inter\^al  are  recognizable  during  the  course  of  the  disease.  The 
first  stage  is  cerebro-meningitis,  set  up  by  the  migrations  of 
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ity.  It  may  be  anything  from  two  to  six  or  ei^ht  to  ten  days, 
after  which  the  symptoms,  having  readied  a  certain  stage,  grad- 
ually disappear,  and  the  animals  api>arcntly  reeovf*r. 

The  second  stage  is  ]>reeeded  by  a  latent  pt^riod  of  thi'ee  to 
six  months,  and  as  a  rnle  in  flocks  of  sheep  no  symptoms  are 
observed  daring  this  period.  Now  and  then,  the  distnrbances 
of  the  fniictions  of  the  l>raio  are  indicated  liy  a  certain  dnlhiess, 
especially  wlien  the  weather  is  wann  or  in  damp  sheds.  After 
the  latent  period  tlie  symptoms  which  are  characteristic  of  the 
Bcond  stage,  gradually  develop. 

Disturbances  of  conseionsness  are  prominent  among  the 
general  brain  symptoms.  The  animals  remain  seimrated  from 
tlie  flock,  move  with  unsteady  gait,  the  feet  being  lifted  high. 
They  stnml>Ie  a!ong  with  the  head  dejjressed  or  held  high.  As 
a  rule,  the  bead  is  toriied  around  to  one  side  (see  ligs.  94  and 
95)  and  tbe  animals  while  standing  still,  allow  the  head  to  drop, 
or  they  stand  with  the 
forehead  pressed  against 
the  wall  (fig.  93).  There 
is  a  vacant  expression 
an*l  the  appetite  is  vari- 
alile.  Finally  the  giddi- 
ness, which  results  in  a 
stumbling  gait,  nmst  be 
referred  to  disturbances 
of  conseionsness. 

In  many  eases  there 
are  convulsions.  Indi- 
vidual groups  of  muscles 
may  he  involved,  for  ex- 
ample, the  muscles  of 
mastication,  causing  tlie 
anininl  to  grind  its  teeth 
and  the  saliva  to  froth. 

In  other  eases,  there  may  be  epileptiform  seizures.  Forced 
movements  may  be  produced  by  the  disturbances  of  conscious- 
ness. These,  however,  are  not  constant  in  nature,  and  conse- 
quently are  of  no  value  for  determining  the  situation  of  the  cyst. 
The  types  of  movt^ment  vary  from  case  to  case.  There  may  l>e 
movements  in  circles,  rotation  at  one  place,  stinnbling,  falling  on 
one  side,  forwards  or  I>ackwards, 

Tbe  veins  of  the  optic  disc  and  the  surrounding  tissue  ap- 
pear very  congested,  the  arteries  on  tbe  other  hand  are  con- 
stricted. There  is  sometimes  edema  of  the  optic  nerves  and  a 
diffuse  cloudiness  of  the  optic  disc  indicating  neuro-retinitis 
(Bouehut). 

Among  tlie  focal  sj^iipitoms  there  is  sometimes  observed 
squinting,  resulting  from  compression  of  the  nerves  of  tlie  mus- 
cles of  the  eyes,  and  there  are  also  forced  movements  which 
are  constant. 


Fig.  93.    Gict. 
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Animals  sometiuies  move  in  circles,  first  in  one  direction,  aud 
tlion  in  tlie  otlior.  Tliis,  ticeonlin.t!:  to  Diem,  is  seen  partienlar* 
ly  early  in  Sinunentluil  eattie.  As  tbe  disturbaneos  of  eon- 
seionsiiess  lieeonie  more  marked,  there  is  developed  a  condition 
resembling  stagorers.  This  stage  is  especially  marked  in  yonng 
animals  in  which  the  sjmptonis  are  striking,  bnt  in  ohh?r  ani- 
mals, it  often  escapes  observation. 

The  second  sta,ii:e  sets  in  in  froni  three  to  six  months  (Pfab) 
bnt  it  is  not  sharply  marked  olJt\  The  symptoms  presented 
closely  resenilile  those  ohsen^ed  in  the  sheep.  Many  alTected 
animals  cannot  find  their  places  in  the  siied,  especially  if  this 
lies  in  the  ojjposite  direction  to  that  in  which  they  tend  to  move 


Fig.  ilo.     LiittTol   llexiou  ol  tlif  head  iii   */n\. 


when  at  pasture  (Cruzel).  It  is  very  diffienlt  to  turn  affected 
animals  or  move  them  backwards;  they  cannot  see  olgects  in 
their  way  and  fall  over  them  (U,  Liivy)*  In  one  case  recorded 
liy  Trinchera,  in  which  tliere  was  a  hydatid  in  the  neighbor- 
hood of  the  corpora  qnadrigemiua  on  the  right  side  as  large  as 
a  hen's  egg,  there  was  in  addition  to  movenirnts  in  circles,  par- 
tial paralysis  and  atrophy  of  the  limbs  of  that  side. 

Eder  is  inclined  to  refer  the  paralysis  of  the  fore-limb  seen 
in  a  calf  alTectcd  with  staggers  to  the  ])n\srnce  of  tlie  cyst  in 
the  brain.  Simnltaneous  with  the  movement  in  circles,  there 
is  a  tendencv  to  hohl  that  side  of  the  head  wliicli  is  tnnietl 
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towards  the  interior  of  the  circle  lower  than  the  other  side.  Not 
rarely  and  especially  in  the  later  stages  of  the  disease  there  is 
extension  of  the  head  (Albrecht). 

Tlie  frontal  and  parietal  regions,  and  the  roots  of  the  horns 
feel  warmer  than  normal  and  exceptionally  the  frontal  region 
may  bulge  forward  (Greve).  In  animals  up  to  one  to  one  and 
one  half  years  old,  percussion  of  the  cranium,  provided  the  cyst 
is  superficially  placeil,  gives  an  unusually  hollow  sound,  sim- 
ilar to  that  obtained  by  percussion,  immechately  below  the  horn 
core  (Albrecht,  Merkt).  At  the  same  spot  the  resistance  is 
elastic.  Xow  and  then  the  roof  of  the  cranium  is  yielding  (Al- 
brecht), and  in  many  cases  the  use  of  the  percussion  hammer 
produces  symptoms  of  pain. 

For  percussion  of  the  cranium  Albrecht  uses  a  light  hammer,  but  Diem  pre- 
fers one  that  is  fairly  beavr  ami  has  one  end  roun«l  and  the  other  square.  Pfab 
has  recently  constructed  a  useful  hammer  for  this  purpose.  Percussion  hammers 
of  the  usual  type  are  useful  for  the  discovery  of  quite  superficial  cysts.  The  whole 
of  the  frontal  region  should  be  percussed  with  the  head  extended  after  the  hair 
has  been  clipped  off. 

As  the  appetite  falls  off  there  is  gradual  emaciation,  and 
if  the  animal  be  not  slaughtered  in  time,  it  finally  gets  into  a 
condition  of  complete  cachexia. 

In  the  isolated  cases  that  have  been  observed  in  horses,  the  func- 
tional disturbances  have  been  somewhat  severe.  In  a  case  recorded  by 
Schwanefeld,  there  were  s^Tnptoms  of  acute  cerebro-meningitis  (the 
cyst  being  on  the  upper  surface  of  the  hemisphere).  Frenzel  observed 
emaciation  and  dilatation  of  the  pupils,  and  from  time  to  time,  circu- 
lar movements.  In  Got tes winter's  case,  the  horse  which  was  preWously 
rjuiet,-  became  excitable  and  vicious,  and  later  showed  symptoms  of 
sleepy  staplers.  In  Ziinders  case  the  disease  which  lasted  four  months, 
started  with  amaurosis.  Later  there  were  attacks  of  giddiness,  while 
the  horse  was  at  work,  the  head  heing  held  to  the  left  and  the  animal 
going  in  the  same  direction.  It  was  found  to  be  impossible  to  turn  it 
the  other  way.  The  cyst  was  found  in  the  right  hemisphere  under  the 
frontal  lobe.  In  addition  to  these  symptoms,  rotation,  backing  and 
slef?py  staggers  have  heen  observed. 

Course.  Apart  from  tliose  cases  in  which  the  animals  die 
showing  symptoms  of  acute  eneoplialitis  at  the  time  of  infec- 
tion, tlie  disease  tends  to  bo  chronic  and  last  for  months.  In 
a  proportion  of  cases,  symptoms  make  their  appearance  ten  to 
fourtoon  days  after  infection,  the  condition  lasting  sometimes 
for  a  wo(»k.  T1i(»so  symi)toms  then  disappear,  and  the  charac- 
toristie  symptoms  sot  in  after  throe  to  six  months.  In  the 
majority  of  cases,  the  disease  tends  to  ])0.c:in  with  sjTuptoms  in- 
dicative of  pr(»ssure  on  tlie  ])rain.  The  length  of  the  interval 
between  infection  and  tlio  appearance  of  the  characteristic 
Rjmptoms  depends  upon  the  severity  of  the  infestation,  but  the 
situation  of  the  cysts  is  not  without  some  influence  on  this.  The 
subsequent  course  of  the  disease  d(^pon<ls  upon  the  same  factors. 
There  are  cases  in  which  the  symptoms  develop  rapidly  and 
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increase  in  severity  so  quickly  that  the  animal  dies  in  the  course 
of  a  few  days.  This  stage,  as  a  rule,  lasts  from  two  to  six 
weeks,  but  it  may  extend,  and  especially  in  cattle,  to  two  to 
three  months,  or  even  longer.  Gieres  records  a  case  in  which 
it  was  eight  months ;  and  Pf ab,  one  in  which  it  was  more  than 
a  year. 

Death  is  generally  due  to  weakness  and  anemia,  but  it  is 
sometimes  quite  sudden  and  resembles  apoplexy. 

Diagnosis.  During  the  acute  stage  the  symptoms  are  those 
of  acute  cerebro-meningitis,  and  during  the  chronic  stage  those 
of  increased  intracranial  pressure.  An  option  as  to  the  cause 
of  the  increased  pressure  may  be  based  upon  the  local  symp- 
toms, the  examination  of  the  roof  of  the  cranium,  and  the  fur- 
ther course  of  the  disease,  provided  the  preliminary  enquiry 
affords  exact  information.  In  the  absence  of  such  information, 
diagnosis  passes  beyond  the  bounds  of  possibility,  although  in 
practice  the  disease  is  generally  easily  recognized,  and  espe- 
cially in  the  sheep,  on  account  of  its  frequent  occurrence  and 
still  more  from  the  postmortem  examination  of  some  of  the 
animals. 

In  connection  with  differential  diagnosis,  sunstroke  and 
acute  meningitis  must  be  taken  into  consideration.  Apart  from 
the  sudden  onset  of  the  disease,  these  cause  severe  depression 
from  the  outset.  Forced  movements  and  particularly  move- 
ments in  circles  are  only  rarely  observed.  There  is  congestion 
of  the  mucous  membranes  of  the  head,  and  the  course  is  very 
acute.  When  the  disease  occurs  enzootically  among  sheep,  it 
may  be  confounded  with  infectious  cerebro-spinal  meningitis, 
especially  when  housed  animals  are  attacked.  Apart  from  the 
diagnostic  symptoms  of  meningitis,  a  diagnosis  may  be  always 
based  upon  a  postmortem  examination.  Severe  cerebral  symp- 
toms may  be  caused  in  sheep  by  the  larvae  of  the  QCstrus  ovis. 
In  such  cases,  there  are  only  symptoms  of  acute  inflammatory 
disease  of  the  brain  and  its  membranes  without  forced  move- 
ments, and  besides  valuable  information  is  furnished  by  the  ca- 
tarrh of  the  nasal  cavities  and  sinuses  which  is  present  at  the 
same  time.  One  must  not  lose  sight  of  the  fact  that  both  dis- 
eases may  exist  at  the  same  time.  Errors  should  scarcely  be 
made  in  other  cases  of  catarrh  of  the  nose  and  sinuses. 

Tumors  of  the  brain,  tuberculosis  of  the  brain,  or  its  mem- 
branes in  cattle  and  in  particular  echinococcus  cysts  may  set 
up  similar  symptoms. 

In  such  cases  the  possible  presence  of  similar  tumors,  tu- 
berculosis, or  parasites  in  other  organs,  affords  a  certain 
amount  of  information,  although  this  does  not  enable  one  to 
make  a  certain  diagnosis.  With  regard  to  tuberculosis,  the 
presence  of  lesions  in  the  eye  is  decisive.  For  the  rest,  atten- 
uation of  the  roof  of  the  cranium  has  not  up  to  the  present 
been  observed  in  any  other  disease  of  the  brain.    In  the  horse 
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chronic  dropsy  of  the  ventricles  must  be  considered,  but  in  this 
case  differential  diagnosis  may  be  based  on  the  absence  in  ccen- 
uresis  of  the  acute  attacks  that  not  rarely  occur  in  internal 
hydrocephalus.  There  is  a  possibility  of  confusion  with  epi- 
lepsy in  those  cases  in  which  occasional  attacks  of  general 
spasms  occur,  but  in  epilepsy  there  is  complete  absence  of  any. 
evidence  of  brain  trouble  in  the  intervals  between  the  attacks. 

A  local  diagnosis  is  only  possible  when  there  are  pro- 
nounced localized  symptoms  (movements  in  circles  always  in 
the  same  direction,  cerebellar  ataxia,  rolling,  functional  disturb- 
ances of  certain  cranial  nerves,  Jacksonian  epilepsy),  and  there 
is  compressibility  of  the  roof  of  the  cranium  at  one  particular 
spot,  or  percussion  yields  a  hollow  sound,  but  as  mentioned 
above,  the  spot  does  not  always  mark  the  seat  of  the  cyst. 

The  connection  between  the  nature  and  direction  of  the  forced 
movements  and  the  situation  of  the  cyst,  is  seldom  so  intimate  that  the 
situation  of  the  cyst  can  be  determined  without  further  investigations. 
This  is  true,  both  for  the  cases  in  which  there  is  a  single  cyst,  and  in 
cases  in  which  there  are  large  numbers.  Comparison  of  large  numbers 
of  results  gives  the  following  points  as  being  common  to  the  minority  of 
cases.  In  most  cases,  the  cyst  is  in  that  half  of  the  brain  towards 
which  the  forced  movements  are  made.  In  cases  in  which  the  animals 
move  in  circles,  the  cyst  is  situated  in  that  half  of  the  brain  which  is 
turned  towards  the  center  of  the  circle  and  is  situated  close  to  the  roof 
of  the  cranium.  Rotation  about  a  fixed  point  indicates  the  presence  of 
a  cyst  in  the  depth  of  the  opposite  hemisphere,  or  in  the  floor  of  the 
lateral  ventricle,  in  which  case  the  corpora  quadrigemina  are  subjected 
to  pressure.  In  some  cases  movement  in  circles  towards  the  sound  side 
is  seen.  When  animals  force  their  way  forwards  with  the  head  de- 
pressed, the  cyst  is  as  a  rule,  in  the  frontal  lobes  directly  in  front  of 
the  corpus  striatum ;  while  in  cases  in  which  there  is  rolling,  it  is  situated 
at  the  base  of  the  cerebellum  or  on  the  pons.  If  the  cyst  be  in  one  of 
the  hemispheres  of  the  cerebellum,  the  vermiform  process,  or  the  occip- 
ital lobe,  there  is  evidence  of  great  giddiness  and  a  staggering  gait.  In 
cases  in  which  the  head  is  drawn  forcibly  y)ack wards,  the  cyst  is  usually 
to  be  found  in  the  neighborhood  of  the  tentorium  cere})elli  })etween  the 
cerebrum  and  cerebellum. 

In  76  animals  that  were  trepanned  or  examined  postmortem  Scholtz  found 
the  cyst  in  17  cases  on  that  side  of  the  brain  that  was  turned  towards  the  center 
of  the  circle. 

Prognosis.  The  disease  may  terminate  at  the  stage  of  ex- 
citement, owing  to  the  death  of  the  embryos  (about  two  per  cent 
of  eases,  Ziirn),  but  prognosis  is  unfavorable,  even  in  the  early 
stages.  In  the  second  stage,  prognosis  may  be  made  more  or 
less  favorable  by  surgical  interference.  Results  obtained  up  to 
the  present  show  that  provided  the  operation  be  done  in  time 
about  a  third  of  the  number  of  sheep,  and  in  cattle  under  favor- 
able conditions,  not  rarely  a  half  or  even  two  thirds  of  the  ani- 
mals, may  be  saved. 
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Treatment.  In  the  first  stage  cold  applications  to  the  head 
and  purgatives  are  indicated  to  alleviate  the  symptoms  pro- 
duced by  the  inflammation. 

In  the  second  stage  only  removal  of  the  cyst  by  trepanning 
can  lead  to  recovery. 

Under  the  following  circumstances  surgical  interference  is  indi- 
cated: a  superficial  and  accurately  localized  situation  of  the  cyst,  the 
appetite  maintained  to  some  extent,  and  the  animal  in  satisfactory 
condition,  the  absence  of  spontaneous  convulsions,  and  finally,  when 
slaughter  is  not  desirable.  In  connection  with  the  operation  in  cattle, 
the  breed  of  the  animals  must  be  taken  into  consideration.  Results 
obtained  by  a  number  of  Bavarian  veterinarians  (Imminger,  Braun, 
Diem)  show  that  trepanning  is  attended  with  great  difficulty  in  the 
case  of  Simmenthal  cattle  on  account  of  the  extraordinary  thickness 
of  the  cranial  bones,  the  tough  structure  of  the  cysts;  and  finally,  the 
special  susceptibility  of  the  animals  to  the  operation.  Diem's  results 
(87%  of  cures)  indicate  that,  provided  certain  precautions  are  taken 
(ligation  of  blood  vessels,  the  cyst  be  not  probed  about  or  infected,  the 
wound  be  thoroughly  cleansed  and  washed  out  after  operation)  as 
good  results  may  be  obtained  with  this  breed  as  with  others.  The 
species  of  the  diseased  animals  should  also  be  taken  into  consideration. 
Sheep  are  of  less  value  than  cattle,  and  not  infre<iuently  they  harbor 
a  large  number  of  cysts,  points  which  are  opposed  to  the  operation 
being  undertaken,  and  to  its  success.  In  cases  in  which  the  symptoms 
indicate  the  presence  of  cysts,  but  their  exact  situation  cannot  be  de- 
termined, it  is  advisable  to  wait  for  two  to  eight  weeks  in  the  case  of 
cattle  so  that  the  chance  of  localizing  the  parasite  may  be  increased. 
According  to  Diem,  pregnancy  is  no  bar  to  the  operation. 

In  operating,  the  entire  cyst  should  be  removed,  the  results 
following  removal  of  the  contents  only  being  less  favorable. 
As  a  general  rule,  it  appears  to  be  advisable  to  remove  the 
liquid  slowly  and  with  pauses  as  a  sudden  alteration  of  in- 
tracranial pressure  may  cause  fatal  paralysis  or  general  con- 
vulsions and  hemorrhage. 

The  seat  of  operation  depends  upon  the  case  and  especially  upon  the  local 
lesions  presented  by  the  cranial  wall  (see  pages  666  and  667).  If  such  indications 
be  absent  the  operation  should  be  undertaken  only  at  the  special  desire  of  the 
owner.  With  experience  the  cyst  will  in  most  cases  be  found,  and  especially  if 
the  animals  have  shown  symptom  of  moving  in  circles  or  forwards.  In  horned 
breeds  of  sheep  the  middle  portion  of  the  occipital  lobe  lies  12  mm.  in  rams  and 
16  to  20  mm.  in  ewes  behind  the  middle  point  of  the  line  joining  the  horn  cores, 
and  the  frontal  lobes  immediately  behind  the  inner  portion  of  the  horn  or  the 
horn  core.  In  hornless  breeds  the  following  are  the  guiding  points:  The  area 
included  between  lines  joining  the  bases  of  the  ears  and  the  eyes  and  lines  joining 
the  base  of  each  ear  with  the  eye  on  the  same  side  is  divided  medially  by  a  vertical 
line,  and  the  operation  is  carried  out  at  the  mid-point  of  the  areas  so  marked  out. 
In  cattle  the  proper  seat  of  the  operation  is  at  a  point  4  cm.  above  a  line  joining 
the  brows  of  the  eyes  and  1.5-2  cm.  from  the  middle  line  (Albrecht).  In  any  case 
the  mi<Mle  line  must  be  avoided  so  as  to  escape  injuring  the  longitudinal  sinus. 
More  exact  directions  will  be  found  in  text  books  on  surgery,  and  references  to 
the  operation  in  cattle  will  be  found  in  the  publications  of  Merkt,  Albrecht,  Diem 
and  Pfab. 

In  cases  in  which  the  operation  is  successful  and  recovery 
is  going  to  take  place,  there  is  a  striking  improvement  in  the 
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animaPs  condition  within  the  next  few  days;  the  depression  dis- 
appears; there  are  no  forced  movements,  the  appetite  returns 
and  in  a  week  or  two,  the  animal  appears  to  have  recovered* 
Cattle  as  a  rule  recover  more  slowly.  For  the  first  few  days 
after  the  operation,  they  are  so  weak  that  they  have  to  be  fed 
artificially.  Recovery  generally  takes  two  or  three  weeks,  but 
there  are  many  exceptions  to  this.  If,  after  the  operation,  symp* 
toms  make  a  fresh  appearance  and  are  associated  with  fever, 
encephalitis  or  meningitis  must  be  suspected,  and  the  animal 
slaughtered  as  soon  as  possible.  The  same  holds  good  for 
those  cases  in  which  symptoms  appear  after  a  longer  interva!, 
because  it  is  obvious  that  in  such  cases  one  or  more  cysts  re- 
main behind  in  the  cranium.  Now  and  then,  a  second  operation 
leads  to  a  definite  recovery  (Benner). 

The  proportion  of  recoveries  follo¥ring  operation  is  of  course  very  variabK 
In  riieep  Scholts  records  a  percentage  of  25,  IJemann  33%,  Kuhhnann  25  to  35%, 
while  in  cattle  Diem  had  91%  of  recoveries  in  24  animals  operated  upon  and  Pfkb 
59%  of  58  cases.  Half  of  Merkt's  cases  and  all  of  Benner 's  recovered.  Theae  good 
results  are  quite  the  exception,  accidents  being  recorded  in  the  majority  of  eaaee 
(VoUrath,  Braun). 

The  only  other  method  of  treatment  that  will  be  mentioned  here  is  that  ad- 
vised by  Hartenstein  and  used  by  Nocard  with  good  results  in  two  eases.  Tho 
sheep  is  enclosed  in  a  box  with  its  head  extended  through  a  hole  of  suitable  alio 
and,  with  the  exception  of  feeding  times,  the  head  is  subjected  to  a  stream  of  eold 
water  which  is  supplied  through  a  rubber  tube  from  a  vessel  fixed  at  a  heig^ 
The  irrigation  must  be  continued  for  three  days  and  then  repeated  at  longer  in- 
tervals until  all  symptoms  disappear.  Postmortem  examinations  have  shown  that 
under  such  treatment  the  cysts  die.  De  Mia  effected  cures  in  two  calves  up  to  a 
year  old  by  applying  ice  compresses  to  the  head  for  12  days. 

Prophylaxis.  Efforts  must  be  made  to  protect  sheep  and 
cattle  from  infection  from  dogs.  In  this  connection  a  reduc- 
tion in  the  number  of  sheep  dogs  is  indicated,  and  tapeworms 
should  be  expelled  from  the  dogs  every  two  to  three  months. 
During  treatment  the  dogs  must  be  isolated  and  their  feces 
Imrnt  or  buried  deeply.  Care  must  also  be  exercised  that  the 
dogs  are  afforded  no  opportunity  to  get  hydatids  from  animals 
that  have  died  or  have  been  slaughtered.  This  is  best  accom- 
plished by  burning  or  cooking  the  affected  brains.  If  certain 
fields  are  known  by  experience  to  be  dangerous,  the  young  cat- 
tle which  are  more  susceptible,  should  be  kept  off  them,  es- 
pecially during  wet  weather. 

Literature.  Albrecht,  Monh.,  1894,  V,  337.— Bauer.  W.  f.  Tk.,  1901,  15.— 
Braun,  ibid.,  1906,  441.— Diem,  ibid.,  1906,  881. — Gotteswinter,  ibid.,  1894,  378. — 
Greve,  Ma^.,  1835,  23. — Bering,  Rep.,  1855,  20;  1859,  247.— Kunz,  Sehw.  A., 
1893,  XXXV,  62.— Leblanc  &  Fr^ger,  J.  V6t.,  1907,  193.— Lovy,  Vet.,  1895,  222. 
— De  Mia,  N.  Ere,  1904,  109.— MoUer,  D.  Z.  f.  Tm.,  1875,  I,  425.— Pfab,  Munch, 
t.  W.,  1910,  73  (Lit.).— Renner,  W.  f.  Tk.,  1878,  174.— Schmid,  ibid.,  1906,  706. 
— Scholtz,  Pr.  Mt.,  1869-70,  147.— Schwanefeldt,  A.  f.  Tk.,  1885,  XI,  230.— 
Trinchera,  Clin.  Vet.,  1893,  485.— Vollratb.  W.  f.  Tk.,  1905,  791.— Zimmermann, 
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Other  Parasites  of  the  Brain.  In  the  pig,  and  more  rarely  in  the 
dog,  the  Cysticercus  cellulosse  develops  in  the  brain,  and  the  Cysticercus 
bovis  has  been  found  in  calves  by  Deleidi  &  Reggani.    Lesbre  records 


Acute  Bulbar  Paralysis.  673 

the  occurrence  of  the  Cysticercus  pisiforfiiis  in  the  brain  of  a  dog. — 
Echinococcus  cysts  have  now  and  then  been  found  in  the  brain  of  the 
horse  (Oeltjen,  Boschetti,  Dollar,  Giitzloff,  Glokke),  and  in  cattle  (de 
Angelis,  ReaJi,  Laszlo).  The  affected  animals  either  showed  simply 
symptoms  of  dullness,  or  there  were  attacks  of  mania;  the  head  was 
held  obliquely,  and  percussion  of  the  cranium  yielded  a  hollow  sound 
(Reali). — The  larvae  of  sclerostomes  sometimes  occur  in  the  brain  of 
the  horse,  and  may  give  rise  to  an  acute  hemorrhagic  meningo-encepha- 
litis,  and  possibly  also  to  dilatation  of  some  of  the  arteries  of  the  brain 
(Abilgaard,  Le  Bihan,  Albrecht,  van  Heill).  The  occurrence  of  the 
larvae  of  Gastrophilus  has  been  recorded  (Dieckerhoff,  Lindstrom,  Sie- 
damgrotzky,  Johne).  The  penetration  in  all  probability  took  place  via 
the  Eustachian  tube  or  from  the  gutteral  pouches  through  the  foramen 
lacerum.  As  a  rule,  they  remain  in  the  base  of  the  brain  and  cause 
an  acute  rapidly  fatal  meningo-encephalitis.  On  a  few  occasions  the 
larvae  of  the  Hypoderma  bovis  has  been  found  in  the  horse  (Boas,  Poul- 
sen,  Segelberg,  Railliet),  and  on  one  occasion  in  Hungary,  in  the  ox. 
The  ajiimals  showed  symptoms  of  a  rapid  and  acute  meningo-encepha- 
litis. Widakowich  found  a  sexually  mature  roundworm  in  the  enlarged 
pituitary  body  in  a  cat,  and  Lafargue  in  a  horse  showing  symptoms  of 
meningitis  two  amphistomes  in  a  subarachnoid  hemorrhage. 

Apart  from  cysticercosis,  no  case  has  been  recorded  of  parasites 
causing  functional  nervous  disturbances  during  life. 

Literature.  De  Angelis,  N.  Ere,  1903,  62.— Lafar/arue,  Kec.  d'Hyg.  et  de 
M6(l.  V6t.  Mil.,  1909,  X,  705.— Martin,  Rev.  V^t,  1907,  741.— Railliet  &  Ducasse, 
Rec,  1901,  207.— Reali,  Clin.  Vet.,  1900,  259.— Siedamgrotzky,  S.  B.,  1884,  15.— 
Widakowich,  Cbl.  f.  Bakt.,  1905,  XXXVIII,  447. 


14.    Bulbar  Paralysis.     Paralysis  bulbaris. 

{Paralysis  glosso-labio-laryngea.) 

Bulbar  paralysis  is  the  term  used  to  indicate  combined  pa- 
ralysis of  the  cranial  nerves  arising  from  the  floor  of  the 
fourth  ventricle  (sixth  to  twelfth  pairs).  The  disease  may  be 
uncomplicated,  or  it  may  accompany  other  diseases  of  the  brain 
(meningitis,  encephalitis,  hemorrhage,  contusion). 

(a)     Acute  Bulbar  Paralysis. 

Paralysis  of  the  nerves  arising  from  the  medulla  oblongata 
may  be  caused  by  hemorrhage  that  is  limited  to  the  medulla, 
plugging  of  the  vessels,  or  inflammation.  In  this  connection, 
encephalitis  comes  into  consideration  first.  In  many  cases  of 
encephalitis  due  to  distemper,  and  in  the  majority  of  cases  due 
to  rabies,  the  disease  sets  in  with  bulbar  paralysis.  So  far,  no 
anatomical  reason  has  been  found  for  the  cases  of  infectious 
acute  bulbar  paralysis  observed  in  the  cat  and  dog  in  Hungary 
(see  Vol.  I),  although  Marek  records  a  perivascular  infiltration 
in  cattle  that  have  died  of  the  disease.  Finally,  poisoning  by 
bunt  and  rust  in  some  cases  causes  symptoms  of  bulbar  paraly- 
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sis  (see  page  215).   All  these  foi'ius  have  been  dealt  with  io  tl>e 
chapters  devoted  to  the  particular  subjects. 

There  appear  to  be  other  diseases  than  those  mentioned 
above  that  occur  in  animals,  and  are  associated  with  hulbar 
paralysis.  Stietenroth  ol>served  a  bulliar  paralysis  tenninating 
fatally  in  seven  to  twelve  days  in  three  horses,  the  exai*t  nature 
of  wiiicli  was  not  determined.  Thomassen  mentions  tlie  occur- 
rence in  Belgium  aud  Holland  of  a  contagions  disease  amon^i: 
young  liorses  associated  w^ith  suddenly  occurring  difficnlty  of 
masticating  and  swallowing,  aud  paresis  of  the  limbs.  Ilisto- 
logical  examinations  revealed  no  alterations  save  that  there 
was  a  rtnlnction  in  the  number  of  ganglion  cells  in  tlie  neigh- 
borhood of  the  nuclei  of  the  hypoglossal,  glosso-pharyngeal  and 
vago-accessorius  nen^es  and  there  was  chromatolysis,  vacuoli- 
zation and  marginal  disposition  of  the  nuclei.  Thomassen  iden- 
tifies the  disease  with  the  progressive  lmll)ar  imralysis  ob- 
served in  Belgium,  but  owing  to  essential  rlilTerciiees  in  tht» 
course  of  the  disease^  it  should  not  be  consider(*d  as  tlie  same. 
From  time  to  time,  cases  are  recorded  in  wOiich  ]>aralysis  of  the 
nerves  of  the  bulb  is  an  outstanding  feature.  Little  delinite 
information  can  at  the  present  moment  be 'given  w^ith  regard 
to  these  and  similar  diseased  comlitions.  The  principal  con- 
ditions included  under  the  term  are  encephaio-myelitis  of  va- 
rious types,  diseases  of  the  peripheral  nerves,  aud  poisoning. 

Literature.  Dexler,  Er^ebn,  d.  Path.,  is9fi,  Til,  rm  ^h\i.).—l^'d*\erle^in^ 
W.  f.  Tk.,  1905,  8.1.— 8tieteTi roth,  B.  t.  \\\,  1899,  26o,— Tlioiiiasscn,  Monh.,  1»03, 
XIV,  1. 


(b)     Progressive  Bulbar  Paralysis. 

Occurrence*  There  are  observations  to  show  that  pros^res- 
sive  Imlhar  paralysis  oeeurs  in  the  horse  as  an  independent 
condition  (Lagrange,  Stoekfleth,  Gerard,  Derive,  Cadeae,  Tho- 
mas.sen,  Prohner).  The  disease  appears  to  have  a  tendency  to 
break  out  sporadically  every  year  in  the  northern  parts  of 
Belgium.  Isolated  cases  have  I>eeu  recorded  by  Cadeae  in 
France,  Frolmer  and  Kosenfeld  in  Germany. 

Etiology,     Belgian    anthors   and   Thomassen   are   inclined 

to  think  that  the  cause  of  the  disease  is  an  intoxication  due  to 
white  beets^  there  l>eing  no  evi^lenee  that  it  is  due  to  an  infec- 
tion. It  is  still  unknown  whether  the  disease  actually  involves 
the  medulla  oblongata  or  the  nerves  originating  from  it, 

SjHfnptoms,     Clinically,  the  disease  is  characterized  by  a 

gradually  progressing  bilateral  paralysis  of  the  bulbar  nerves. 
There  is  difficulty  in  swallowing  in  every  case.  The  animal 
takes  food  greedily,  chews  it  for  a  long  tirrie,  but  swallows  only 
a  part  or  none  at  all,  the  food  returning  partly  through  the  nose 
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and  partly  through  the  mouth.  Illumination  of  the  interior  of 
the  pharynx  may  show  it  adhering  to  the  posterior  wall  of  the 
cavity.  If  there  is  simultaneous  paralysis  of  the  esophagus 
food  may  remain  here.  Drinking  appears  to  be  little  disturbed 
at  the  outset.  The  secretion  of  saliva  is  increased.  Paralysis 
of  the  larynx  causes  whistling  or  roaring  and  finally  aphonia. 
As  a  result  of  paralysis  of  the  tongue,  swallowing  is  rendered 
still  more  difficult  and  the  food  collects  in  the  mouth.  This 
greatly  interferes  with  drinking,  and  in  many  cases  the 
horses  try  to  get  water  into  the  upper  part  of  the  esophagus 
by  suddenly  lifting  the  head  after  having  taken  water  into  the 
mouth  in  a  manner  resembling  that  seen  in  the  goose.  The 
tongue  undergoes  a  process  of  atrophy  and  its  upper  surface 
appears  wrinkled.  Evidence  of  paralysis  of  the  nerves  of  the 
face  soon  makes  its  appearance  and,  owing  to  paralysis  of  the 
lips,  food  is  prehended  with  the  incisor  teeth.  Finally,  there 
is  paralysis  of  the  muscles  of  mastication.  In  exceptional  cases 
the  paralysis  is  more  pronounced  and  more  extensive  on  one 
side  than  on  the  other.  In  a  case  of  bulbar  paralysis  observed 
by  Frohner  there  was  pronounced  atrophy  of  the  muscles  of 
the  back  and  croup. 

Course.  The  disease  lasts  for  five  or  six  months  or  more, 
the  animals  becoming  very  emaciated  owing  to  difficulty  of 
swallowing.  Debility  or  pneumonia  due  to  the  passage  of  food 
down  the  esophagus  finally  bring  the  disease  to  a  fatal  termina- 
tion. 

Diagnosis.  Diagnosis  is  based  upon  the  exclusion  of  ab- 
scesses in  the  pharynx,  neoplasms,  impaction  with  foreign 
bodies  and  diseases  of  the  esophagus. 

Treatment.  The  administration  of  thin  pultaceous  foods 
is  indicated  throughout  the  course  of  the  disease,  a  stomach 
tube  being  used  if  necessary  (see  page  123).  If  the  disease  is 
not  checked  it  appears  advisable  to  consider  the  value  of  the 
animal  as  early  as  possible. 

Literature.  Cad^ac,  J.  V6t.,  1902,  519.— Degive,  Ann.,  1883,  12.— Frohner, 
Monh.,  1905,  XVI,  550.— Rosenfeld,  Z.  f.  Vk.,  1905,  26. 


Section  II. 

DISEASES   OF   TBE   SPINAL   CORD. 

1.    Acute  Inflammation  of  the  Membranes  of  the  Spinal  Cord. 
Meningfitis  spinalis  acuta. 

Under  this  term  are  included  acute  inflammations  of  the 
membranes  of  the  spinal  cord  which  commence  either  in  the 
dura  mater,  the  epidural  tissues  or  the  pia  mater,  and  as  a 
rule,  spread  to  the  other  membranes  and  even  the  spinal  cord 
itself,  causing  the  production  of  a  serous,  sero-fibrinous,  or 
suppurative  inflammatory  exudate. 

Occurrence.  Apart  from  cerebro-meningitis,  the  disease 
is  of  rare  occurrence  in  the  domesticated  animals,  but  among 
them  the  majority  of  cases  occur  in  the  horse. 

Etiology.  Inflammatory  conditions  of  the  membranes  of 
the  spinal  cord  are  always  due  to  an  infection.  Now  and  then, 
cases  occur  as  a  result  of  influenza,  strangles,  pyemia,  or  sep- 
ticemia. Iless  records  a  case  of  purulent  meningitis  of  the 
Cauda  equina  in  an  ox  that  was  associated  with  purulent  cere- 
bral meningitis.  Apart  from  some  calcified  tubercles  in  the 
mediastinal  gland  and  worm  nodules  in  the  small  intestine, 
there  were  no  lesions  in  the  internal  organs.  Injuries  such 
as  blows  on  the  vertebral  column,  docking  the  tail  too  short, 
are  sometimes  causally  connected  with  the  disease,  in  that  they 
allow  of  the  access  of  bacteria.  Finally,  in  England,  there  is 
a  contagious  disease  of  tlie  sheep  characterized  by  a  pyemic 
inflammation  of  the  membranes  of  the  cord  which  is  known  as 
** loping  ill"  (McFadyean). 

By  Frohner,  Cad^ac  and  others  distemper  is  thought  to  be  causally  related 
to  an  acute  and  clinically  recojLjniyable  spinal  nieninj^itis,  because  in  this  disea^o 
there  is  an  accumulation  of  a  large  cpiantity  of  clear  liquid  in  the  inter-meningeal 
spaces  (hydrorhachis).  The  authors  have  never  observed  any  clinical  evidence  of 
spinal  meningitis  in  the  many  hundreds  of  cases  of  distemper  that  have  come  under 
their  notice. 

Not  rarely  the  inflammatory  processes  spread  to  the  mem- 
branes from  surrounding  tissues.  This  is  especially  the  case 
in  caries  of  a  vertebra,  the  rupture  of  an  abscess  in  the  neigh- 
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borhood  of  the  vertebral  canal  (Decosse,  Ohm,  Frohner),  or  in 
cases  of  suppurative  inflammation  in  the  mediastinum  or  neck. 
According  to  Trasbot,  inflammation  may  extend  along  the 
course  of  nerves  from  nerve  plexuses  to  the  membranes  of  the 
cord.  This  has  been  proved  by  Homen  and  Laitneu  by  the 
injection  of  streptococci  into  the  sciatic  nerve;  the  meningitis 
observed  in  one  case  of  dourine  may  have  been  caused  in  this 
way.  The  circumscribed  spinal  meningitis  which  often  devel- 
ops is  not  of  much  clinical  importance  as  it  is  obscured  by  the 
myelitis  which  develops  at  an  earlier  stage. 

Pathogenesis.  The  nerve  terminals  in  the  membranes,  the 
cord,  and  the  nerve  roots  passing  through  them  are  irritated  by 
the  hyperemic  dilatations  of  the  vessels  and  the  serous-celled 
infiltration  which  soon  follows.  In  the  later  stages  the  con- 
ductivity of  many  of  the  nerve  roots  is  lessened  or  even  de- 
stroyed. In  addition  to  this,  there  is  an  extension  of  the  in- 
flammatory processes  from  the  membranes  to  the  superficial 
layers  of  the  cord  itself.  Intermixing  of  the  toxic  material  with 
the  cerebro-spinal  fluid,  generally  causes  the  extension  of  the 
inflammation  over  a  large  area. 

Anatomical  Changes.  In  addition  to  the  marked  conges- 
tion of  the  vessels  there  is  an  exudate  in  the  intermeningeal 
space  which  is  turbid  or  even  mixed  with  flocculi  of  fibrin.  The 
vessels  of  the  membranes  may  be  surrounded  by  layers  of  fibrin 
of  variable  thickness,  producing  an  appearance  of  streaks  of 
pus.  In  many  cases,  the  exudate  is  actually  purulent.  Not 
rarely  the  fibrinous  or  purulent  exudate  involves  the  nerve 
roots  connected  with  the  spinal  cord. 

The  presence  of  a  clear  serous  fluid  between  the  membranes  is  in  itself  no 
proof  of  the  existence  of  spinal  meningitis.  In  animals  in  an  advanced  stage  of 
emaciation  there  are  often  large  quantities  of  clear  fluid  in  the  subdural  space, 
but  this  is  accounted  for  by  the  decreased  resistance  owing  to  the  disappearance  of 
the  epidural  fat. 

Symptoms.  The  first  symptom  is  increased  sensibility 
of  those  parts  of  the  body,  the  nerve  trunks  of  which  pass 
through  the  diseased  membranes.  As  a  result  of  this,  the  gait 
is  particularly  cramped  and  cautious,  and  the  animals  hold  the 
vertebral  column  as  motionless  as  possible  and  stiff.  The  sen- 
sibility of  the  skin  (lijT)eralgesia)  is  further  shown  by  the 
symptoms  of  pain  exhibited  if  the  skin  be  pinched  or  rubbed 
with  the  flat  of  the  hand,  especially  in  the  direction  opposed  to 
the  lay  of  the  hair,  or  if  a  sponge  soaked  in  warm  water  be 
placed  in  contact  with  the  skin.  The  back  is  arched,  and  the 
animals  become  very  restless,  snap  at  the  hand,  and  utter  cries 
of  pain.  Similar  symptoms  are  exhibited  if  pressure  be  exert- 
ed upon  the  muscles.  In  some  cases,  accurate  investigation 
shows  that  this  increased  sensibility  is  restricted  to  certain 
parts  of  the  body,  a  quarter,  one  half  or  a  third  of  the  ])ody 
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(Spinola  and  Trasbot),  In  all  probability,  animals  suffer  pain 
without  any  interference  from  without,  in  that  tliey,  and  espe- 
cially do^s,  often  utter  eries  and  moans,  and  persistently  rub 
some  part  of  the  body  and  even  bite  it  until  the  blood  comes. 
The  painfiilness  of  the  vertebral  column  is  shown  by  percussing 
the  spinous  processes  and  during  passive  moveiuents* 

At  this  stage  there  are  nionientary  spasms,  fibrillar  twitch- 
ings  or  eramplike  contractions  of  the  muscles.  These  contrac- 
tions occur  principally  in  response  to  external  influences,  and 
in  some  cases  in  response  to  the  lightest  contact  with  the  skin, 
but  in  others  as  a  result  of  heavier  blows,  pressure,  or  attempts 
to  move  the  animal  In  one  ease  observed  by  Frohoer  this 
caused  a  horse  to  rear.  If  the  (Muitractions  of  the  muscles  are 
persistent  and  involve  the  mu^les  of  the  l)ack,  the  back  is 
arched  and  the  muscles  are  as  hard  as  wood.  Spasms  of  this 
kind  frequently  occnr  in  the  muscles  of  the  limhs  at  the  same 
time,  and  if  the  inflammation  has  extended  to  near  the  medulla 
oblongata  the  neck  muscles  may  be  thrown  into  spasm.  Should 
the  contractions  involve  tlie  muscles  of  respiration  and  the  ab- 
dominal muscles,  respiration  becomes  hurried  and  superficial, 
the  abdomen  is  tucked  up;  and  there  is  retention  of  feces  and 
urine,  probably  owing  to  contraction  of  the  sphincters  of  the 
anus  and  bladder.  In  other  cases,  urine  is  passed  frequently, 
the  passage  being  associated  with  pain.  Noav  and  then,  pri- 
apismns  is  ol)served  in  male  animals.  In  the  early  stages,  both 
kinds  of  reflex  are  exaggerated  in  the  hyperalgesic  area» 

After  the  motor  nerves  have  been  deprived  of  part  of  their 
conductivity,  paralysis  of  individual  muscles  or  groups  of  nms- 
cles  in  the  h>^:>eralgosic  area  is  obsen^ed,  associated  with  re- 
duction or  complete  loss  of  the  previously  exaggerated  reflex 
irritability.  At  the  same  time,  or  more  usually  at  a  later  stage, 
there  is  a  reduction,  hut  rarely  a  complete  loss  of  sensibility 
in  those  parts  of  the  body  that  were  previously  painful.  These 
s>Tuptoms,  as  a  rule,  remain  confined  to  a  small  area  so  long  as 
the  spinal  cord  appears  to  be  uninjured. 

Extension  of  the  inflammation  to  the  cord  or  compression 
of  the  cord  by  the  exudate  is  rapidly  followed  by  extensive  and 
progressive  paralysis  and  anesthesia  of  all  portions  of  the  body 
posterior  to  the  most  anterior  limit  of  the  area  involved  in  the 
inflammation ;  in  a  word,  there  are  symptoms  of  inflanuuation 
of  the  spinal  cord.  As  a  result  of  the  paralysis,  the  gait 
becomes  uncertain  and  in  a  short  time  the  animal  can  no  longer 
stand,  bedsores  very  promptly  appearing  on  prominent  parts 
of  the  body,  especially  in  large  animals. 

There  is  frequently  elevation  of  temperature,  and  in  many 
cases  the  onset  of  the  disease  is  marked  by  high  fever. 


Eifeptionallj  the  course  of  the  diseape  may  differ  from  tliat  flesi^rib^d.  There 
may  be  loss  of  sensibility  from  tbe  outset  (Hutyra  &  Mnrek)  or  there  may  be 
paralysis  at  once  (Frohner),  ami  especially  if  the  cord  is  affected  from  tbe  com- 
meneement. 
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Course.  The  disease,  as  a  rule,  terminates  fatally  within 
a  week,  death  being  due  in  most  cases  to  disease  of  the  spinal 
cord.  There  are  cases  in  which  circumscribed  inflammation  of 
the  meninges  may  persist  for  months. 

Diagnosis.  There  is  no  special  difficulty  in  making  a  diag- 
nosis when  the  symptoms  can  be  observed  to  make  their  appear- 
ance in  the  order  given,  but  systematic  observation  is  essen- 
tial. Sjniptoms  that  are  of  particular  value  are  the  gradual 
disappearance  of  the  irritability  of  the  nerves,  which  is  present 
in  the  early  stages,  until  there  is  complete  paralysis,  and  the 
forward  extension  of  the  inflammatory  processes.  With  refer- 
ence to  the  course  taken  by  ^is  disease,  injuries  to  and  com- 
pression of  the  cord  are  easily  excluded.^ — Pachymeningitis 
ossificans  may  be  distinguished  by  the  chronic  course  and  the 
slightness  of  the  initial  symptoms. — Acute  muscular  rheuma- 
tism may  be  differentiated  by  the  painfulness  of  the  muscles, 
while  the  sensibility  of  the  skin  remains  normal,  and  the  nor- 
mal condition  of  the  reflexes,  tetanus  by  the  trismus,  and  the 
absence  of  sensory  disturbances;  acute  inflammation  of  the 
brain  and  its  membranes  by  the  pronounced  dullness  and  the 
paralysis  of  the  cranial  nerves. — Polyneuritis  sometimes  oc- 
curs in  animals,  but  in  this  condition  there  is  exaggerated  sen- 
sibility, but  there  are  no  muscular  spasms. — In  many  cases,  the 
differentiation  of  transverse  or  diffuse  inflammation  of  the  cord 
may  be  associated  with  difficulty.  The  chief  distinction  is  that 
in  spinal  meningitis  there  is  severe  pain  and  muscular  spasms 
over  large  areas.  In  inflammation  of  the  cord  there  is  at  an 
early  stage  extensive  sensory  and  motor  paralysis,  and  dis- 
turbance of  defecation  and  micturition  are  more  frequently  ob- 
served. Finally,  experience  shows  that  in  cases  in  which  the 
disease  is  confined  to  the  cord  there  are  no  objective  symptoms 
of  pain. 

Treatment.  The  increased  excitability  and  reflex  irrita- 
bility seen  in  the  early  stages  make  it  essential  that  the  animal 
be  placed  in  a  quiet,  clean  box  and  provided  with  a  soft  bed, 
because  bedsores  are  easily  produced  in  cases  of  this  kind.  The 
affected  parts  of  the  body  should  be  injected  or  rubbed  several 
times  daily  with  alcohol  containing  camphor  or  turpentine,  and 
parts  that  are  already  partly  paralyzed  must  be  kept  clean. 
Large  animals  should  be  placed  in  slings,  should  the  increased 
irritability  permit  of  it,  and  paraplegia  has  not  become  com- 
plete. Should  the  animal  go  down,  the  parts  must  be  washed 
several  times  a  day  with  a  disinfectant  and  sprinkled  with  a 
disinfecting  powder. 

Cold  applications  should  be  used  to  oppose  the  inflammatory 
processes,  and  this  is  particularly  the  case  in  small  animals  in 
which  the  thin  layer  of  muscles  does  not  offer  much  opposition 
to  the  effect  of  the  cold  on  the  vertebral  canal.    India  rubber 
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bottles  of  suitable  shape,  which  should  be  filled  with  ice  or  with 
cold  water  which  is  changed  at  frequent  intervals  during  the 
day,  may  be  laid  along  the  course  of  the  vertebral  column. 
Thick  layers  of  tow  may  be  used,  ice  water  being  used  to  sat- 
urate them  at  short  intervals.  After  the  disappearance  of  the 
symptoms  of  excitement,  Priessnitz  poultices  may  be  applied. 
Internally  sodium  salicylate  (15  to  20  gm.  for  large  animals, 
and  1  to  2  gm.  for  small),  or  calomel  (2  to  4  gm.  or  0.05  to  0.4 
gm.  per  diem  except  to  ruminants)  may  be  given. 

If  there  are  painful  or  tetanic  contractions  of  the  muscles, 
alleviation  may  be  obtained  by  the  administration  of  narcotics 
(chloral  hydrate,  potassium  bromide,  morphine). 

In  dogs  lumbar  puncture  as  described  by  Sabrazes  and  Muratet  may  be  re- 
sorted to  with  the  object  of  removing  a  portion  of  the  cerebro -spinal  fluid. 

Literature.  Frohner,  Monh.,  1907,  XVIII,  142.— Johne,  S.  B.,  1896,  66.— 
Le  Maitre,  Bee,  1900,  529.— Marchand,  Petit  &  Coquot,  ibid.,  1906,  5. — Sabraz^ 
&  Muratet,  Rev.  G6n.,  1906,  VIII,  633. 


2.    Ossifying  Inflammation  of  the  Dura  Mater  of  the  Spinal 
Cord.    Pachymeningitis  spinalis  ossificans. 

There  not  rarely  occurs  in  the  dura  mater  of  the  spinal 
cord  of  dogs  a  peculiar  inflammatory  process  resulting  in  the 
formation  of  plates  of  bone  of  various  sizes  which  cause  tear- 
ing and  crushing  of  the  roots  of  the  spinal  nerves,  and  even  of 
the  cord  itself,  and  in  addition  may  compress  the  cord. 

Historical.  Primary  ossifying  inflammation  of  the  dura  of  the 
cord  was  observed  by  Mauri  in  1878,  Bonnet  in  1881,  Kitt  and  Stoss 
in  1883,  and  Frohner  in  1893.  The  specific  nature  of  the  disease  was 
established  by  Dexler  in  1893  and  1896  as  a  result  of  extensive  clinical 
and  microscopical  examinations. 

Occurrence.  The  disease  is  of  comparatively  frequent  oc- 
currence in  dogs,  but  more  rare  than  degeneration  of  the  inter- 
vertebral discs.  In  three  years,  Dexler  saw  nine  cases  of  this 
disease,  and  eleven  cases  of  intervertebral  oneliondrosis.  Sin- 
gle plates  of  bone,  which  caused  no  functional  disturbance  were 
found  by  Dexler  in  al)out  ten  per  cent  of  adult  dogs  upon  which 
postmortem  examinations  were  made. 

Siedamprotzky  foiiinl  hard  nodular  elevations  of  a  yellow  color  in  the  inner 
surface  of  the  spinal  dura  mater  of  a  tiger  that  was  affecte<l  with  paraplegia. 

Etiology.  No  definite  information  can  be  given  regarding 
the  causes  of  the  disease.  Experience  indicates  that  sex,  age 
and  breed  have  no  influence  on  the  occurrence  of  the  disease, 
and  at  the  most  it  appears  to  be  more  conunon  in  the  larger 
breeds  of  dogs.  As  already  indicated  l)y  Dexler,  the  actual 
cause  should  be  found  in  the  pronounced  curvatures  of  the  spine 
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that  are  sometimes  present.  In  one  case  the  disease  was  com- 
plicated with  diffuse  ossification  of  the  vertebrae  from  the  mid- 
dle of  the  dorsal  region  to  the  sacrum,  but  there  were  no  adhe- 
sions between  the  bones  and  the  dura  mater  (Hutyra  &  Marek). 


^ 


Pathogenesis.  The  hemorrhages  and  dilatation  of  the  ves- 
sels found  by  Kitt  and  Stoss,  and 
Cadeac,  indicate  that  the  disease  is  of 
an  inflammatory  nature.  The  plates 
of  bone  that  are  formed,  press  upon 
the  motor  and  sensory  nerve  roots  in 
their  immediate  neighborhood  and, 
owing  to  the  increase  in  thickness  of 
the  membranes,  pressure  may  be  ex- 
erted upon  the  spinal  cord  itself.  They 
also  hinder  the  free  movements  of  the 
cord  in  the  vertebral  canal  during 
changes  of  position  of  the  body,  and 
consequently  there  is  a  chance  that  the 
nerve  roots,  and  even  the  spinal  cord 
may  be  torn  in  the  early  stages  of  the 
disease.  In  time,  the  mechanical  irri- 
tation in  the  cord  and  nerve  roots  sets 
up  a  chronic  inflammation. 

Anatomical  Changes.  Scattered 
along  the  dura  mater  from  the  cervi- 
cal to  the  lumbar  portions  of  the  cord, 
and  often  in  other  parts,  there  are 
white  or  dark  bluish-red  plates  of  bone 
which  by  fusion  may  form  quite  large 
bony  patches.  In  very  severe  cases, 
the  dura  may  be  converted  into  a  hard 
tube.  The  majority  of  the  plates  are 
to  be  found  on  the  ventral  surface 
where  they  are  almost  exclusively 
situated  in  the  early  stages  (fig.  96). 


Fig.  M.  (MMtjiw^  ^|Mnal 
meningitis,  (a)  Inner  surface 
of  the  dura  mater  in  the  lum- 
bar and  sacral  portions  of  the 
cord,  (b)  Sensory  (c),  motor 
nerve  roots,  at  places  sur- 
rounded by  bony  plates,  (d) 
Plates  of  bono  in  the  dura 
mater. 


The  plates  develop  on  the  inner  surface  of  the  membrane  and  are  covered  on 
the  inner  face  with  a  thin  layer  of  endothelium  and  on  the  outer  with  a  thick  con- 
nective tissue  layer.  They  are  composed  of  genuine  bone  tissue  and  show  no 
tendency  to  unite  with  the  vertebra?.  There  is  an  increase  in  the  amount  of  con- 
nective tissue  in  the  nerve  roots  and  degeneration  of  the  nerve  fibers,  while  the 
lesions  in  the  cord  are  less  pronounced,  but  in  severe  cases  are  those  of  myelitis  set 
up  by  pressure. 


Symptoms.  A  variable  length  of  time  elapses  before  clin- 
ically recognizable  symptoms  make  their  appearance.  Accord- 
ing to  Cadoac,  this  may  be  as  long  as  one  to  two  years  after 
the  onset  of  tlie  disease.  The  first  sjTuptom  observ^ed  is  usu- 
ally evidence  of  pain  owing  to  the  stretching  of  the  sensory 
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fibres  witli  ov<'ry  iiiovenieiit  of  tlu*  vt'rt<'In'iil  coIumiil  Animals 
soiTietimes  ery  out  without  any  appaiL^nt  cause,  and  still  more 
when  getting  up,  lying  down,  or  making  other  movements. 
About  the  same  time,  but  soinetinies  earlier,  and  at  other  times 
lateFj  motor  disinrlianees  are  observed-  These  may  for  a  com- 
paratively long  time  he  due  simply  to  pain  or  to  nmseular 
spasms  caused  by  pain.  The  animal  is  easily  fatigued,  is  nn- 
willing  to  go  up  or  dowm  stairs  and  does  so  with  dilTieulty,  lies 
down  cautiously  and  is  very  averse  to  moving  tlie  head  or  iieck. 
During  movement,  the  lind»s  are  not  flexed  as  much  as  normal, 
the  gait  is  consequently  more  or  less  stiff,  and  in  exceptional 
cases  the  animal  may  walk  on  its  fore  legs  only.  These  sjaiip- 
toms  may  persist  for  a  variable  length  of  time  or  they  may 
completely  disappear,  the  animal  appearing  perfectly  liealtky 
during  the  interval. 


Fig.  97.     Maxiinal  extension  of  the  hind  legs  in  ossifying  spinal  niening^itis,     (The 
specimen  shown  in  fi*;.  iH»  was  obtained  from  tliis  iminiaL) 


There  may,  however,  be  more  striking  spnptoms.  Tbe 
muscular  contractions  become  exaggerated,  and  owing  to  the 
increased  tension  of  the  extensors  and  adductors,  the  Ihubs  are 
held  in  the  position  of  maximal  extension  and  adduction  (fig. 
97),  and  passive  movements  are  possible  to  a  limited  extent 
or  not  at  all.  As  a  result  of  the  compression  of  the  motor 
nerve  roots,  and  even  of  the  cord  itself,  the  symptoms  of  paraly- 
sis become  more  pronounced  until  in  almost  every  case  there 
is  paraparesis  or  paraplegia,  tlie  paralysis  being  either  symmet- 
rically bilateral  or  appearing  to  I>e  more  severe  on  one  side 
than  on  the  other.  The  paralysis  is  most  severe  in  the  hind 
quarters,  but  in  rare  eases*  it  affects  the  fore  quarters,  \mi  to 
a  less  extent.     Paralysis  limited  to  the  fore  limbs  is  possible 
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if  the  coinpression  involves  the  brachial  plexus  only.  The  pa- 
ralysis in  most  cases  develops  slowly,  the  first  symptoms  be- 
ing a  certain  weakness  of  the  hind  quarters.  This  increases 
with  periods  of  improvenient  nntil  there  is  complete  sacral 
paralysis,  in  which  case  tlie  hind  legs  are  dragged  along.  On 
tlie  other  hand,  the  case  may  get  worse  so  rapidly  that  the 
animal  appears  to  became  paralyzed  suddenly,  but  in  sneli 
cases,  tlie  atrophy  of  tlie  mnscles  indicates  the  slow  develop- 
ment of  the  disease. 

As  the  paralysis  increases,  the  muscular  tone  decreases, 
and  there  is  a  rapidly  progressive  atrophy  of  the  muscular 
tissue.  If  the  paralysis  is  dne  to  compression  of  the  cord^  the 
motor  nerves  remaining  uninjured,  there  is  no  loss  of  nmscii- 
lar  tone.  In  many  cases  there  is  a  decrease  in  the  suscepti- 
bility to  electricity. 

The  hyperalgesia  which,  at  the  commencement,  is  evidenced 
by  subjective  symptoms,  for  a  time  increases  as  the  motor 
disturbances  progress.  Light  contact  with  the  hair  or  a  tap 
on  the  skin,  etc.,  may  cause  sjTnptoms  of  severe  pain,  while 
in  other  cases  animals,  which  are  obviously  restless  owing  to 
paresthesia,  bite  their  limbs  until  they  are  sore.  Passive  move- 
ments of  the  spine  or  percussion  of  the  spinous  processes  in 
some  cases  cause  s}inptoms  of  pain,  but  the  position  of  the 
pain  cannot  be  localized.  In  the  later  stages,  the  hyperalgesia 
may  be  replaced  l)y  hyperesthesia  or  complete  anesthesia  over 
limited  or  large  areas. 

At  the  onset  of  the  disease  all  reflexes  appear  to  be  exag- 
gerated. In  many  cases,  nmscular  contractions  may  be  caused 
by  rpiite  slight  contact  with  tlie  skin,  scratching  with  the  point 
of  a  needle,  etc.,  and  these  may  also  involve  the  opposite  side 
of  the  body.  If  the  sole  of  the  foot  be  scratched  there  is  not 
simply  a  sudden  flexion  of  the  phalanges,  but  also  an  active  ex- 
tension of  the  whole  of  the  opposite  limb.  Among  the  tendon 
reflexes  the  patellar  reflex  is  most  frequently  increased,  but 
in  a  large  number  of  cases,  active  and  very  rapid  contractions 
of  the  particular  muscles  are  caused  by  percussion  of  the  tendo 
Achillis,  of  the  extensor  tendons  in  the  lower  third  of  the  fore 
arm  or  in  tlie  metacarpal  region,  the  tendon  of  the  tibialis  ant- 
icus,  the  flexor  metatarsi,  and  the  distal  tendons  of  the  anco- 
neus muscles.  The  priapismus  which  is  sometimes  observed 
affords  further  evidence  of  the  increased  reflex  irritability,  an 
erection  behig  easily  induced  by  rubbing  the  skin  of  the  abdo- 
men, the  prepuce  or  the  urethral  bulb.  If  the  finger  be  intro- 
duced into  the  rectum,  the  sphincter  is  thrown  into  repeated 
contractions  and,  as  in  stimulation  of  the  abdominal  skin,  there 
is  an  involuntary  and  full  flow  of  urine.  This  symptom  must 
not  be  attrilnited  to  paralysis  of  tlie  bladder. 

In  the  later  stages,  reflexes  disappear  in  those  parts  in 
which  the  motor  and  sensory  nerves  have  lost  their  conduc- 
tivity, while  in  cases  in  which  there  is  compression  of  the  cord 
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and  the  coiiduetivity  of  the  sensory  and  motor  nerves  is  not 
destroyed  tliere  are  active  reflexes.  In  view  of  the  fact  that 
tlie  process  of  ossifieatioii  rarely  extends  haekwards  from  the 
himl)ar  region  to  any  marked  degree,  the  reflexes  in  that  per- 
tion  of  the  hind  quarters  are  often  exaggerated  in  the  hiter 
stages  of  the  disease. 

Ineontinenee  of  urine  and  involnntary  discharge  of  feces  is 
rarely  seen  in  cases  where  the  nerve  roots  of  the  bladder  and 
rectum  are  involved,  but  somewhat  more  frequently  if  the  cau- 
dal portion  of  the  cord  be  compressed.  Retention  of  both 
urine  and  feces  is  far  more  often  seen.  The  digestive  func- 
tions remain  undisturbed  for  a  long  time,  but  finally  nutrition 
sullers,  and  the  aninuil  becomes  emaciated.  In  many  cases, 
there  are  bedsores  which  render  the  animal  liable  to  a  gen- 
eral septic  infection.  Death  is  due  either  to  an  infection  of 
this  kind,  to  hjT>ostatic  congestion  of  the  lungs,  or  to  collapse. 

Diagnosis.  A  suspicion  as  to  the  existence  of  the  disease 
is  raised  if  a  dog  occasionally,  w^hen  changing  its  position  or 
sometimes  without  obvious  cause,  utters  cries.  The  followins^ 
symptoms  are  cliaracteristic  of  the  disease:  cireumscriljcd  but 
asymmetrical  hyperalgesia  of  the  skin,  muscular  spasms  of  the 
same  and  other  parts  of  the  body  caused  by  passive  move- 
ment of  parts  of  the  spine,  sjiiiptoms  of  pain,  the  exact  seat 
of  which  cannot  he  localized,  in  the  later  stages,  loss  of  sensa- 
tion in  those  parts  wdiicli  w  ere  previously  hyperalgesic,  paraly- 
sis of  the  muscles  originally  in  a  condition  of  spasms,  ill  de- 
fined areas  that  are  in  a  condition  of  anesthesia,  and,  finally, 
symptoms  indicative  of  pressure  upon  the  cord. 

The  disease  is  most  likely  to  he  confounded  with  compres- 
sion of  the  spinal  cord,  due  to  intervertebral  enchondrosis,  and 
as  pointed  out  by  Dexler  a  differential  diagnosis  is  not  always 
possible.  Tlie  most  important  diil'erential  sjiuptom  is  that  in 
the  last  named  disease  the  sjiuptoms  are  localized  up  to  the 
time  of  death,  and  imlicate  compression  of  the  cord  from  the 
outset.  In  the  ossification  of  tlie  membranes,  tliere  is  a  grad- 
ual extension  of  the  disease,  and  at  first  only  individual  nerves 
are  involved,  hut  later  spuptoms  of  chronic  meningitis  nmke 
their  appearance.  Compression  of  the  cord  is  indicated  when 
the  area  of  sensory  and  motor  paralysis  is  sharply  circum- 
scribed from  the  start,  and  the  gait  is  consequently  verj^  un- 
steady; the  paralysis  in  such  cases  is  supranuclear.  On  the 
other  hand,  primary  ossifying  degeneration  of  the  dura  is  in- 
dicated under  the  following  circumstances :  the  reflexes  which 
at  the  outset  are  very  active,  become  gradually  weaker,  the 
muscular  spasms  w^liieh  rapidly  increase  in  severity  are  fol- 
lowed by  relaxation  and  atrophy  of  the  muscles,  the  area  that 
is  devoid  of  sensation  is  ill  defined,  and  the  disease  is  obviously 
progressive  in  character.  Taking  these  and  other  points  into 
consideration,  it  is  quite  possilrle  to  exclude  spinal  pressure. 
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Formerly,  the  disease  was  very  frequently  confounded  with 
muscular  rheumatism,  but  the  distinction  between  the  diseases 
is  very  striking  in  that  in  rheumatism  there  is  no  muscular  atro- 
phy, the  reflexes  are  not  affected,  and  the  sensibility  of  the 
skin  is  normal.  The  disease  may  be  distinguished  from  tetanus 
by  the  absence  of  trismus  and  spasms  of  the  muscles  supplied 
by  the  facial  nerve.  In  spinal  meningitis  there  is  an  absence 
of  obvious  objective  pain,  and  owing  to  the  more  rapid  develop- 
ment of  the  disease,  muscular  contractions  are  not  observed. 
The  course  of  transverse  or  diffuse  myelitis  is  much  more  rapid. 

Prognosis.  When  symptoms  are  already  clinically  recog- 
nizable, the  condition  becomes  aggravated  either  gradually  or 
suddenly  until  there  is  complete  paralysis.  In  some  cases, 
temporary  improvements  are  seen. 

Treatment.  The  anatomical  alterations  that  are  the  cause 
of  the  disease  exclude  the  possibility  of  radical  treatment. 
Treatment  can  only  be  directed  towards  alleviating  the  pain, 
and  where  possible  delay,  the  appearance  of  fatal  symptoms. 

Literature.  Bonnet,  Munch.  Jhb.,  1880-81,  109.— Dexler,  Ergebn.  d.  Path., 
1896,  III,  2,  Abt.,  516  (Lit.);  Die  Kompressionsmyelitis  des  Hundes,  1896.— Kitt 
&  Stoss,  D.  Z.  f.  Tm.,  1883,  IX,  142. 

3.    Injuries  to,  and  Concussion  of,  the  Spinal  Cord.    Contusio 
et  commotio  medullae  spinalis. 

Etiology.  The  spinal  cord  may  be  injured  by  the  penetra- 
tion of  pointed  objects  entering  the  vertebral  canal  through 
intervertebral  spaces,  an  accident  which  is  especially  likely  to 
happen  in  the  cervical  region.  An  accident  that  occurs  far  more 
often  is  the  crushing  of  the  cord  through  dislocation  of  the 
vertebrae,  owing  to  some  violence,  such  as  falling,  being  run 
over,  collisions,  etc.  In  many  such  cases,  there  is  some  frac- 
ture of  the  bones,  the  cord  being  injured  by  dislocation  of 
the  pieces  or  by  splinters.  In  horses,  and  especially  in  well- 
bred  animals,  fracture  of  vertebraB  occurs  without  any  external 
violence,  owing  to  severe  muscular  contraction,  e.  g.,  in  jump- 
ing, kicking  and  galloping,  or  in  attempts  to  get  free  after 
being  cast.  In  many  cases  the  resistance  of  the  bones  is  de- 
creased. Jacoulet  and  Vivien  proved  the  existence  of  osteopo- 
rosis in  two  cases  of  fractured  vertebrae,  and  in  many  cases  of 
fracture  of  other  bones.  Decreased  resistance  of  the  bone  tis- 
sue must  be  assumed  to  be  the  immediate  cause  of  fracture  in 
cases  in  which  there  is  osteomalacia,  or  loosening  of  the  inter- 
vertebral joints  owing  to  enchondrosis  of  the  intervertebral 
cartilages.  According  to  the  observations  of  Frohner,  Flatten, 
Nielsen,  Pallain,  and  others,  the  injury  causes  only  a  splitting 
of  the  1)0110,  the  complete  fracture  developing  after  some  time, 
generally  some  weeks. 
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Vertebral  fracture  occurs  most  frequently  in  the  horse, 
and  more  rarely  in  other  species,  Tapkeu  records  several 
cases  iu  catth^.  The  cervical  vertebrir  are  most  commonly  in- 
volved, then  the  anterior  lumhar  bones,  dorsal  fracture  heint^: 
somewlmt  rarer.  Powerful  muscular  contraf^tion  usually 
causes  fracture  of  the  luml>ar  or  the  most  posterior  dorsal  ver- 
tebra?. 

Dislocation  and  fracture  of  vertebrie  cause  Iieniorrhages 
between  the  mend^ranes  (iutcnneuingeal  liemorrhagc),  and  in 
many  cases,  as  o!>served  by  Schlesinger,  liemorrluige  into  tlie 
tissue  of  tlie  cord  itself  {liematomyelia).  Similar  hemorrhages 
may  be  caused  l)y  external  violence  bringing  about  no  actual 
injury  to  the  bone. 

In  rare  cases,  traumatism  causes  lesions  which  are  only 
detectable  by  microscopic  examination. 

Pathogenesis.  If  the  cord  be  crushed  or  snl>jected  to  pres- 
sure by  extravasated  blood,  conductivity  is  destroyed  both  in 
the  central  and  peripheral  directions  from  the  seat  of  the  lesion. 
The  conductivity  may  be  destroyed  completeiy,  it  niay  atTect 
only  one  half  of  the  cord,  or  a  single  column ;  nerve  function 
will  l>e  abolishe<l  in  the  neighltorhood  of  the  lesion.  The  asso- 
ciated nerve  roots  are  stimulated  or  destroyed  by  dislocation 
of  the  liones,  and  also  by  intermeningeal  hemorrhage,  wdiich  in 
some  cases  involves  a  large  section  of  the  cord. 

Symptoms.  In  eases  of  complete  cross  section  of  the  cer- 
vical portion  of  the  cord  anywhere  between  the  medulla  and 
the  point  of  origin  of  the  fifth  and  sixth  pairs  of  cervical 
nerves,  tlie  animal  dies  in  a  few  seconds,  owing  to  the  cessa- 
tion of  respiration,  because  the  respiratory  center  is  cut  off 
from  the  nuclei  of  the  nerve,  supplying  the  muscles  of  respira- 
tion. During  the  brief  period  elapsing  between  the  section  of 
the  cord  and  death,  only  the  nuisclos  of  the  head  are  moved.  If 
the  cord  is  not  completely  destroyed,  the  animal  may  remain 
alive  for  some  hours,  and  exceptionally  for  several  weeks,  de- 
pending  upon  the  extent  of  the  injury.  Tlie  symptoms  presented 
are  those  of  injury  to  the  inferior  segmpnt  of  tlie  cord  and  also 
in  some  cases  bulbar  symptoms  (difficulty  of  swallowing,  slow- 
ing of  the  pulse).  The  body  temperature  u^ay  be  elevated 
(Schlesinger). 

Total  destrnction  posterior  to  the  cervical  thickening  of 
the  cord  (posterior  to  the  origin  of  the  plirenic  nerve)  causes 
paralysis  and  loss  of  sensation  in  the  extremities,  body  and 
tail.  During  inspiration,  the  thorax  is  not  expanded,  the  ribs 
are  motionless,  and  tlie  respiratory  movements  are  limited  to 
the  diaphragm,  and  through  this  the  abdominal  wall  and  tlie 
hypochondriac  region  ( diaph ragmat ic  respiration ) .  In  the 
fore  quarters,  the  reflexes  are  destroyed  but  they  persist  and 
are  even  exaggerated  in  the  posterior  parts  of  the  body.    In- 
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voluntary  passage  of  feces  and  urine,  without  incontinence,  in 
other  cases  persistent  retention  of  feces  and  urine,  and  some- 
times priapismus  may  be  observed.  The  pupils  are  equally  or 
unequally  dilated,  but  they  react  to  light. 

Injury  to  the  dorsal  portion  of  the  cord  leads  to  paralysis 
of  the  posterior  half  of  the  body.  The  reflexes  are  either  nor- 
mal or  exaggerated,  and  the  same  disturbances  of  function  of 
the  bladder  and  rectum  are  observed  as  in  the  previous  case. 
In  exceptional  cases,  the  contusion  is  limited  to  the  anterior 
portion  of  the  dorsal  cord,  in  which  case  there  may  be  dia- 
phragmatic respiration. 

Injury  to  the  anterior  portion  of  the  lumbar  segment  of 
the  cord  causes  paralysis  and  anesthesia  of  the  croup,  hind  legs 
and  tail.  If  the  injury  be  in  the  middle  portion 
of  this  region  the  symptoms  are  the  same  except  that 
there  is  no  patellar  reflex  owing  to  injury  to  the  nucleus  of 
the  femoral  nerve;  the  reflexes  of  the  paralyzed  portions 
of  the  body  posterior  to  this  are  normal  or  increased. 
The  same  abnormalities  with  regard  to  the  passage  of  urine 
and  feces  are  observed  as  before.  Destruction  of  the  pos- 
terior third  of  the  lumbar  portion  of  the  cord  is  generally 
associated  with  injury  to  the  sacral  cord  and  results  in  sensory 
and  motor  paralysis  of  the  area  supplied  by  the  sciatic  nerve, 
the  nerves  of  the  croup  and  tail,  and  the  nerves  supplying  the 
sphincters  of  the  anus  and  bladder.  The  anus  remains  open 
and  stimulation  of  the  sphincter  does  not  close  it.  The  urine 
trickles  away. 

At  the  moment  of  the  injury^  there  are  observed  convulsive 
muscular  spasms,  which  at  first  pass  off  very  rapidly,  but  af- 
terwards the  contractions  persist  for  a  somewhat  longer  time. 
These  are  obviously  due  to  a  stimulation  of  the  central  motor 
path  immediately  before  it  is  divided.  Muscular  contractions 
are  observed  either  continuously  or  at  intervals  in  the  neigh- 
borhood of  the  injury  owing  to  stimulation  of  the  nerve  roots, 
but  in  cases  of  extensive  meningeal  hemorrhage  the  contrac- 
tions are  for  the  most  part  observed  in  various  parts  of  the 
body  and  the  limbs. 

In  small  animals,  there  is  frequently  demonstrable  painful- 
ness  of  the  spine,  in  the  larger  animals,  however,  this  is  not 
as  a  rule  observed.  In  cases  of  extensive  meningeal  hemor- 
rhage, the  areas  showing  increased  sensibility  vary  in  size  be- 
cause the  sensory  nerve  roots  are  stimulated  by  the  extravasated 
blood  and  the  stimulus  is  carried  towards  the  center  by  the 
uninjured  cord.  In  a  proportion  of  cases,  there  is  a  circum- 
scribed swelling  and  crepitation,  arid  very  slight  passive  move- 
ment of  the  vertebra?  can  be  noticed. 

In  the  very  rare  cases  of  unilateral  injury  to  the  spinal 
cord,  there  is  motor  paralysis  on  the  same  side  as  the  injury 
and  sensory  paralysis  on  the  other. 
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In  many  cases  the  symptoms  differ  from  those  described.  In  some  the  paraly- 
sis and  in  others  the  anesthesia  is  less  pronoiince<l,  or  the  reflexes  posterior  to  the 
seat  of  injury  are  obliterated.  Balint^s  investigations  and  the  observations  of 
Hiityra  &  Marek  on  horses  killed  by  pithing  showed  that  the  reflexes  disappear 
behind  the  Feat  of  injury  if  the  roots  or  cells  of  the  nerves  in  question  were  in- 
jured. In  one  horse  that  had  fractures  of  the  first  and  second  lumbar  vertebr» 
there  was  in  addition  to  the  symptoms  due  to  the  contusion  great  restlessness  and 
difficulty  of  respiration,  the  cause  being  the  simultaneous  existence  of  an  incar- 
cerated diaphragmatic  hernia. 

Course.  Even  in  those  cases  in  which  the  injury  does  not 
cause  the  immediate  death  of  the  animal,  death  is  the  usual 
sequel.  The  larger  animals  die,  as  a  rule,  within  one  or  two 
days,  seldom  more,  but  death  is  generally  delayed  somewhat 
in  small  animals,  and  results  from  bedsores,  hypostatic  con- 
gestion of  the  lungs  or  cystitis.  Occasionally  it  happens  that 
animals,  and  especially  small  ones,  survive  for  a  longer  time, 
the  symptoms  persisting  unaltered,  or  in  cases  where  hemor- 
rhage is  the  only  lesion,  gradually  abate.  Symptoms  may  dis- 
appear rapidly.  The  possibility  of  recovery  does  not  appear 
to  be  excluded  in  cases  in  which  the  injury  causes  only  hemor- 
rhage or  only  slight  lesions  of  the  cord. 

In  some  cases,  the  animals  show  no  disturbance  or  only 
a  slight  paresis  for  some  time,  which  may  amount  to  weeks, 
after  the  occurrence  of  the  injury,  but  then  by  some  compar- 
atively sUght  influence  there  is  caused  displacement  of  the  ends 
of  the  bones  and  complete  paralysis  results. 

Dia.gnosis.  As  in  most  cases  there  is  an  obvious  connec- 
tion l)etween  the  symptoms  of  paralysis  and  some  wound  or 
injury,  diagnosis  usually  resolves  itself  into  determining 
whether  tlie  sjTuptoms  are  duo  to  some  injury  to  the  cord  it^lf, 
or  whether  they  are  caused  by  hemorrhage.  A  point  that  is 
of  vahie  in  coming  to  a  decision  is  that  disturl)anees  due  to 
hemorrhage  only  tend  to  hnprove  with  tune,  and  also  hemor- 
rhage is  indicated  by  a  paralysis  that  is  somewhat  slow  in  de- 
velopment. 

Dogs  are  often  said  to  have  l)oon  run  over,  when  careful 
enquiry  elicits  tlie  fact  that  the  animal's  movements  were  not 
quite  perfect  previously,  and  that  there  is  either  an  ossifying 
inflammation  of  the  dura,  or  there  is  some  compression  of  the 
cord.  In  the  differential  diagnosis  in  horses  tlie  principal  con- 
dition that  is  likely  to  be  met  with  is  paralytic  hc^moglobinemia. 
In  this  condition  the  paralyzed  muscles  are  hard,  the  urine  fre- 
quently contains  blood  pigment,  and  the  sensibility  of  the  skin 
is  normal.  In  cases  of  pelvic  fracture,  there  is  no  loss  of  sen- 
sibility of  the  skin,  defecation  and  urination  are  not  disturbe<l 
and  there  are  symptoms  indicating  fracture  of  the  bones. 

Treatment.  Improvement  is  only  to  be  expected  when 
there  is  simply  contusion  of  the  cord,  owing  lo  tearing  of  the 
membranes  or  intermeningeal   hemorrhage.     If  in  the  larger 
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animals  there  is  no  improvement  within  a  day  or  two,  and  if 
in  the  small  animals  there  is  an  actual  fracture  or  luxation  of 
a  vertebra,  it  is  advisable  to  have  the  animal  killed  or  sent  to 
the  butcher.  If  treatment  be  undertaken,  the  first  essentials 
are  perfect  quiet  and  a  soft  bed.  After  some  days,  treatment 
may  be  commenced  with  systematic  massage,  followed  by  cau- 
tious movement,  and,  finally,  electrical  stimulation  may  be  em- 
ployed. 

Literature.  Arndt,  Ergebn.  d.  Path.,  1903,  IX,  1,  Abt.,  427.— Balint, 
M.  Orv.  Arch.,  1903,  1.— Dexler,  Ergebn.  d.  Path.,  1900,  VII,  466  (Lit.).— Knud- 
Fen,  MaanedFskr.,  1909,  XXI,  33.— Nielsen,  ibid.,  1907,  XIX,  1.— Pallain,  Vet. 
Joiirn.,  1905,  259.— Petit  &  Desoubry,  Bull.,  1905,  117.— Pilwat,  Z.  f.  Vk.,  1902, 
321.— Roder,  S.  B.,  1896,  137.— Tapken,  D.  t.  W.,  1907,  489. 


Spinal  Hemorrhage.  (Apoplexia  Spinalis,  Hcematomyelia,)  Hem- 
orrhages  of  the  spinal  cord  are  generally  due  to  inflammatory  condi- 
tions or  to  injury,  and  consequently  do  not  come  in  for  further  consid- 
eration here.  There  are  very  few  references  to  spontaneous  hemor- 
rhage in  the  spinal  cord  in  the  domesticated  animals ;  and  they  have  no 
special  clinical  significance.  Thomassen  &  Hamburger  record  a  case 
in  a  horse  in  which  there  were  small  hemorrhages  in  the  cervical  and 
lumbar  portions  of  the  cord,  and  in  which  microscopical  examination 
showed  dilatation  of  the  neighboring  capillaries.  This  particular  horse 
showed  symptoms  of  paralysis  which  had  disappeared  the  next  day: 
but  three  weeks  later  there  was  paralysis  of  the  bladder,  tail  and  nerves 
of  the  face.  The  cause  of  the  disease  was  in  all  probability  inflamma- 
tory. Dernbach  observed  intermeningeal  hemorrhage  in  a  case  of  pur- 
pura. A  case  that  was  diagnosed  as  hematomyelia  on  purely  clinical 
grounds  by  Lellmann  was,  judging  from  the  manner  in  which  it  showed 
itself,  and  from  its  course,  nothing  but  a  case  of  pressure  on  the  spinal 
cord. 

4.    Inflammation  of  the  Spinal  Cord.    Myelitis  spinalis. 

Under  this  term  are  usually  included  inflammatory  con- 
ditions of  the  cord  which  may  or  may  not  be  associated  with 
softening,  and  which  lead  either  to  an  infiltration  with  white 
corpuscles  or  to  actual  hemorrhage  within  the  affected  part  of 
the  cord. 

Occurrence.  The  disease  occurs  most  frequently  in  the 
dog,  less  commonly  in  the  horse,  and  very  rarely  in  the  other 
species.  In  the  dog  the  majority  of  cases  occur  in  association 
with  distemper,  in  the  horse  with  influenza,  apart  from  the  so- 
called  infectious  spinal  paralysis,  which  is  probably  inflamma- 
tory in  origin  (see  page  697).  Marchand,  Petit  &  Bredo  have 
recorded  a  case  of  cervical  myelitis  in  a  cock. 

Etiology.  Inflanmiation  of  the  spinal  cord  is  caused  by 
viruses  and  l)aetorial  toxins,  and  possibly  also  by  other  intox- 
ications.   The  viruses  of  influenza,  distemper,  and  rabies,  often 
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cause  inflamnmtioii  of  the  spinal  cord  as  has  hoeii  frequently 
demonstrated  in  encephalitis.  In  very  rare  cases  there  de- 
velops simple  tnherenloiis  myelitis.  It  is  remarkalde  that  there 
is  scarcely  any  tendency  to  purulent  myelitis  in  the  ease  of 
straniifies.  There  are  also  other  unknown  causes.  In  a  case 
recorded  by  Dexler,  a  dog',  ei*?ht  years  old,  had  got  loose  one 
cold  night  a  month  and  a  half  previously  and  was  found  the 
next  morning  half  niniik  Tlie  dog  showed  symptoms  of  mye- 
litis which  were  referred  by  Dexler  to  an  infection  of  some 
sort.  The  same  author  observed  a  ease  of  hemorrhagic  inflam- 
mation involving  the  spinal  cord  as  well  as  the  brain  in  a 
horse.  Marek  records  two  similar  cases  in  dogs,  and  one  in 
a  horse.  Myelitis  of  unknown  origin  lias  been  recorded  in  the 
horse  by  Welier  and  Barrier,  Lienanx  and  Hendricks,  Le  Calve, 
Watson,  and  Savary.  Hutyra  &  Marek  have  on  one  occasion 
observ^ed  inflammation  of  tlie  dorsal  portion  of  the  cord  in 
a  horse  used  for  the  preparation  of  diphtheria  serum.  Ceni 
and  Besta  produced  chronic  diffuse  myelitis  in  a  dog  by  feed- 
ing it  on  maize  contaminated  with  the  aspergillus  fumigatns. 
The  paralysisdike  weakness  observed  in  fowls  by  ATilke,  and 
described  by  him  as  anterior  acute  poliomyelitis  was  probably 
a  disease  of  the  lumes  resembling  rickets. 


Marek  found  a  diffuse  ]nnaiiiiiiatii>n  of  the  Hp\nsL\  cord  in  four  dogs  ex- 
tending over  tlio  fireater  part  of  thp  rord.  ami  in  all  the  eat-es  tbt'ru  was  extensive 
beinorrhagfe  and  necrosis  of  the  cord,  but  he  was  unable  to  discover  the  cause  of 
the  condition.  The  pof»5«ibility  of  its  bein^  distemper  was  excbided.  In  three  of 
the  eaf-es  extensive  hemorrhairie  enteritis  was  fonnd  at  the  postmortem,  but  it  re- 
mained imdeeldefl  whether  the  myelitis  was  a  se^juel  to  the  enteritis  or  the  enteritis 
a  complication  of  the  myelitis.  Brown  &  Ophiils  observed  four  caNjs  similar  to 
the  above  in  do^s,  but  there  was  no  enteritis. 

As  already  mentioned,  inflannnatory  proeesses  involving 
the  membranes  frequently  extend  to  the  neighborinjif  parts  of 
the  cord.  The  same  thing  happens  in  epizootic  cerehro-spinal 
meninijritis.  On  the  other  hand,  diseases  of  the  vertebiiB  and 
surrnnndin^  tissnes  rarely  extend  to  tlie  cord. 

Some  anthers  state  that  myelitis  may  be  cansed  by  cold  or 
over-exertion,  bnt  these  ean  only  be  considered  as  predisposing 
eanses.  Excessive  use  of  animals  for  sexual  purposes  plays 
no  direct  part  in  the  production  of  the  disease. 

Anatomical  Changes.  Macroscopic  lesions  are  not  always 
present.  In  cases  of  distemper-myelitis  there  are  no  hemor- 
rhages or  very  slight  ones,  anrl  usnally  also  no  softening,  con- 
sequently the  condition  is  often  overlooked.  In  other  cases, 
the  inflamed  parts  of  the  cord  are  obviously  altered.  In  recent 
cases  they  are  softer,  and  in  older  eases,  firmer.  They  are  very 
rarely  thickened^  bnt  more  frequently  become  tliinner.  After 
section  the  substance  of  the  cord  generally  runs  ont;  the  differ- 
ence in  color  between  the  gray  and  white  substance  is  indis- 
tinct»  or  there  may  be  none.    In  acute  cases  the  softened  cord 
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substance  appears  moist  and  glistening,  reddish  in  color  and 
may  be  beset  with  hemorrhagic  points.  In  certain  cases  (Brown 
and  Ophiils,  Hutyra  &  Marek)  the  cord  substance  is  converted 
into  a  grayish-red  pulp-like  mass  in  which  there  is  discover- 
able a  reddish-brown  track  composed  of  extravasated  blood.- 
This  can  also  be  seen  in  neighboring  parts  that  are  apparently 
altered  to  a  slight  extent  only.  Pus  is  found  very  occasionally 
only  in  the  cord,  and  when  present  it  is  generally  the  result  of 
a  direct  injury.  In  acute  cases  there  are  often  sharply  circum- 
scribed areas  of  hyperemia  in  the  membranes,  and  even  inflam- 
matory alterations.  In  chronic  cases  there  may  be  thickening 
of  the  membranes. 

Errors  of  diagnosis  are  possible  if  a  thorough  examination  of  the  cord  is 
undertaken,  and  principally  because,  however  carefully  it  may  be  taken  out,  it  is 
scarcely  possible  to  avoid  cutting  it  and  the  cuts  which  pass  unobserved  cause  a 
softening  of  the  substance  of  the  cord  and  this  may  be  thought  to  be  due  to  in- 
flammation. 

Information  as  to  the  nature  and  extent  of  the  lesions  can  only  be  obtained 
by  histological  examinations.  In  acute  cases  the  blood  vessels  appear  to  be  dilated 
and  there  is  a  cellular  and  in  some  cases  a  fibrinous  exudate  round  about  them. 
In  many  cases  the  hemorrhagic  character  of  the  inflammation  is  pronounced,  the 
perivascular  spaces  being  occupied  by  large  groups  of  red  corpuscles,  or,  as  in  the 
cases  of  diffuse  hemorrhagic  myelitis  observed  by  Brown  &  Ophiils  and  by  Marek 
in  the  dog,  masses  of  red  cells  are  visible  occupying  large  sections  of  the  cord, 
the  surrounding  nerve  tissue  appearing  necrotic.  In  the  nerve  cells  are  to  be 
found  all  stages  of  chromatolysis,  peripheral  disposition  of  the  nucleus,  shrinking 
and  disappearance  of  the  cell  processes,  and  even  of  the  cells  themselves.  There 
may  also  be  varicose  swelUng  of  the  axis-cylinder  processes,  degeneration  and  de- 
struction of  the  medullary  sheaths.  The  diseased  parts  are  rich  in  cells  containing 
fat.  At  places  where  the  nervous  tissue  is  destroyed  there  may  be  a  proliferation 
of  the  neuroglia,  but  in  chronic  cases  there  may  be  a  production  of  fibrous  con- 
nective tissue  and  a  thickening  of  the  vessel  walls. 

In  cases  in  which  the  inflammation  involves  the  whole  thickness  of  the  cord 
the  centripetal  paths  (posterior  columns,  lateral  cerebellar  tracts,  Gower's  tract,  in- 
dividual fibers  of  the  lateral  tract)  undergo  degeneration  towards  the  brain,  and 
in  the  centrifugal  paths  (central  motor  paths,  and,  as  shown  by  Bexler  and 
Li^naux,  Schultze's  tract  in  the  basal  portion  of  the  posterior  columns)  the  de- 
generation proceeds  in  the  opposite  direction.  In  cases  in  which  the  inferior  cornua 
are  diseased  the  inferior  nerve  roots  and  the  motor  fibers  of  the  nerves  involved 
also  degenerate. 

The  disposition  and  extent  of  the  lesions  varies  from  case 
to  case.  The  spinal  cord  may  be  involved  through  its  entire 
thickness,  or  for  a  short  distance  only  (myelitis  transversa- 
lis),  or  it  may  be  very  extensively  diseased,  and  in  still  other 
cases  there  may  be  large  inflamed  areas  which  do  not  involve 
the  whole  thickness  of  the  cord.  In  such  cases,  the  lesions  are 
scattered  through  the  tissue  (myelitis  disseminata).  It  is  very 
exceptional  to  find  a  single  inflammatory  center  (myelitis  fo- 
calis). 

Symptoms.  In  cases  of  myelitis  transversalis  the  nerve 
cells  at  the  seat  of  the  inflammation  are  killed  and  the  tracts 
which  pass  through  it  on  both  sides  of  the  cord  are  inter- 
rupted. Consequently,  there  is  a  peripheral  paralysis  in  the 
part  of  the  body  involved  and  a  central  paralysis  in  parts 
lying  posterior  to  it,  associated  with  loss  of  sensation  (par- 
aplegia,  para-anesthesia).     It  is   easily  understood  that  the 
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periplieral  paralysis  is  only  recognizable  in  cases  in  wliich  the 
iiiflanniialion  is  somewliat  extensive;  not  rarely  only  the  cen- 
tral paralysis  is  observecL  The  anterior  limit  of  the  area  that 
is  devoid  of  sensation  eoinei/les  with  the  anterior  limit  of  the 
inflammation,  but  it  appears  to  be  disphieed  a  little  posterior- 
ly owing  to  the  distribution  of  the  sensory  nerves,  the  displace- 
ment being  greater  the  more  posteriorly  placed  the  inflamma- 
tory lesion  is.  The  numbed  area  is  generally  separated  from 
the  normal  tissues  by  a  zone  of  varying  width  that  is  in  a  con- 
dition of  hypei'esthesia. 

The  sensory  and  motor  disturbances  reach  their  maxinmm 
after  some  hours,  days,  or  even  weeks.  At  hrst,  the  only  symp- 
tom is  that  the  animals  tire  rapidly^  they  lie  down  frequently 

and  remain  lying  for 
long  periods,  and  rise 
with  difficulty.  Very 
soon  the  gait  becomes 
trailing,  the  joints  of 
the  limits  give  way  and 
are  placed  sometimes 
in  positions  of  abduc- 
tion and  sometimes  in 
positions  of  adduction. 
The  body  is  not  l>ronght 
forward  sufficiently  and 
sways  about.  After  a 
time  there  is  complete 
paralysis.  Wlwn  this 
bas  occurred,  the  animal 
can  no  longer  get  up  or 
move  las  limbs.  Small 
animals  drag  the  hind 
quarters  along  on  the 
extended  hind  legs  (fig, 
9H)^  pi'ovidiHl  the  seat 
of  the  inflammation  be 
j>osterior  to  tlie  cervical 
thickening  of  the  cord. 
When  the  myelitis  transversalis  develojis  rai>idly,  tlie  muscles 
of  tlie  paralyzed  parts  of  the  liody  are  relaxed,  but  if  the  course 
of  the  inflammation  be  slower,  there  is  a  certain  amount  of 
muscular  rigidity  in  those  parts  of  the  body  that  are  posterior 
to  the  seat  of  disease. 

The  tendon  and  skin  reflexes  in  those  parts  of  the  body 
that  are  involved  in  the  supra-nuclear  paralysis,  are  as  a  rule, 
exaggerated.  But  if  the  myelitis  he  more  extensive,  the  re- 
flexes at  tiie  anterior  limit  of  the  paralyzed  area  are  either 
reduecd  or  comph^ely  absent.  The  muscles  in  this  area  re- 
spond to  a  sudden  blow^  with  a  slow  and  sluggish  contraction 
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(mechanical  reaction  of  degeneration),  which  is  frequently  ab- 
sent if  the  blow  be  repeated  a  number  of  times,  but  after  a 
pause  reappears. 

Provided  the  intra-muscular  nerves  remain  intact  they  respond  to  mechanical 
stimulation  of  the  muscle  belly  with  a  contraction  caused  by  their  excitability.  If 
there  is  already  degeneration  of  -the  nerve,  esi)ecially  after  destruction  of  the  cells 
of  the  inferior  horns  or  of  the  peripheral  nerves,  their  excitability  is  lost  and  under 
these  circumstances  the  muscle  fibers  which  are  extremely  excitable  will  give  only 
a  slow  contraction  which  is  due  exclusively  to  the  mechanical  stimulation  and  is 
produced  entirely  without  nervous  influence. 

In  cases  where  the  spinal  cord  exclusively  is  involved, 
there  is  no  pain.  In  exceptional  cases,  the  insensitive  area  is 
margined  by  a  hyperesthetic  zone,  this  is  due  to  secondary 
spinal  meningitis. 

As  a  rule,  there  is  no  ataxia.  One  can  only  conclude  from 
the  severe  disturbances  of  locomotion,  which  are  not  propor- 
tional to  the  paresis,  and  which  increase  with  the  loss  of  the 
power  of  vision,  that  there  is  simultaneous  ataxia,  provided 
that  there  is  no  great  loss  of  muscular  power. 

If  the  disease  involves  the  sacral  portion  of  the  cord,  the 
urine  trickles  away,  and  there  is  involuntary  defecation,  but  if 
the  disease  affects  higher  portions  of  the  cord,  retention  of 
urine  and  feces  is  observed,  copious  discharges  of  urine  taking 
place  at  times. 

Among  the  trophic  disturbances  the  simple  muscular  atro- 
phy which  is  caused  by  persistent  supranuclear  paralysis,  must 
be  mentioned.  Towards  the  end  of  the  first  week  there  may  be 
muscular  atrophy  associated  with  degeneration  reaction  in  the 
area  involved  in  the  nuclear  paralysis,  provided  the  inflamma- 
tory changes  are  extensive  (Hutyra  &  Marek).  In  some  cases 
there  is  edema,  and  now  and  then,  localized  sweating  is  observed. 

The  sjTiiptoms  of  inflammation  of  the  various  portions  of 
the  spinal  cord  agree  in  the  main  with  the  sjTiiptoms  produced 
by  contusion  of  the  same  portions  (see  page  686).  If  the  in- 
flammation extends  to  the  medulla  and  if  the  connection  between 
the  brain  and  the  respiratory  center  is  not  completely  inter- 
rupted, serious  symptoms  may  make  their  appearance,  such 
as  difficulty  in  swallowing,  irregularity  of  the  heart,  which  is 
sometimes  accelerated,  and  sometimes  slowed,  irregular  respi- 
ration, etc.,  and  finally,  death  may  occur  suddenly  owing  to 
paralysis  of  the  respiratory  center. 

Diffuse  myelitis  generally  involves  a  circumscribed  portion 
of  the  cord  and  extends  rapidly  either  upwards  or  downwards 
(Myelitis  ascendens,  M.  descendens).  In  occasional  cases,  the 
area  originally  involved  is  large.  In  the  majority  of  cases  it 
commences  in  the  more  posterior  parts  of  the  cord,  and  within  a 
short  time  paralysis  and  loss  of  sensation  of  the  tail,  the  croup, 
and  the  hind  legs  occur,  associated  with  incontinence  of  urine, 
involuntary  defecation  and  relaxation  of  the  sphincter  of  the 
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anus.  Tlio  anterior  limit  of  the  alTceted  area  soon  moves  in  the 
forward  direction  and  reaches  the  ahdonuiial  wall,  and  from 
there  extends  to  the  thoracic  wall,  respiration  being  carried 
on  solely  by  active  contraction  of  the  diai>hragm.  Shortly  after 
this  there  is  paralysis  of  the  innscles  of  the  fore  limbs,  and 
the  animals  lie  on  the  ground  helpless  hut  perfectly  conscious* 
Death  occurs  shortly  after,  owing  to  the  diaphragm  beconiiTig 
involved.  The  groups  of  muscles  which  lie  immediately  in 
front  of  the  progressing  part  of  paralysis  show,  as  a  rule,  fibril- 
lar twitchings  and  even  slight  clonic  and  tonie  spasms  before 
they  become  paralyzed.  The  animal  suffers  from  hiccoughs 
before  paralysis  of  the  diaphragm  occurs.  The  paralyzed  mus- 
cles are  in  a  condition  of  complete  relaxation,  and  oiler  no 
passive  resistance.  The  reflexes  are  completely  destroyed  in 
the  paralyzed  area,  but  percussion  of  tlie  paralyzed  muscles 
produces  slow  contractions  right  up  to  the  time  of  death  (me- 
chanical degeneratio!!  reaction). 

If  tlie  {)rocess  starts  higher  up  and  spreads  further  for- 
wards or  backwarils,  symptoms  of  supranuclear  paralysis  are 
observed  from  the  outset  in  the  latter  case  in  the  parts  of 
the  body  posterior  to  the  seat  of  the  inflammation,  this  grad- 
ually passes  iido  a  nuclear  paralysis  with  obliteration  of  the 
reflexes  and  paralysis  of  the  sphincters.  If  the  process  extends 
forwards,  the  original  paralysis  remains  supra-nuclear,  but 
towards  the  head  the  nuclear  paralysis  involves  an  ever  in- 
creasing area. 

In  myelitis  disseminata  inflanunatory  foci  occur  in  both 
the  white  and  gray  nmtter  of  the  cord,  the  distribution  and 
extent  of  \vhich  are  variable,  and  in  consequence  the  sjnnptonis 
vary  from  case  to  case.  The  disease  is  usually  seen  in  cases 
of  distemper,  and  it  is  apparently  not  rare  to  observe  hemor- 
rhagic myelitis  in  the  horse.  In  this  as  possibly  also  in  otlier 
forms  of  myelitis  there  may  be  centers  of  inflammation  in  the 
brain,  in  which  case  the  s>Tuptoms  would  be  still  more  compli- 
cated. 

In  the  majority  of  cases  of  myelitis  disseminata  due  to 
distemper,  there  are  more  or  less  rhythmic  contractions  which 
generally  involve  the  muscles  of  the  extremities,  but  more 
rarely  may  affect  the  muscles  of  the  neck  or  the  alidominal 
muscles  exclusively.  The  muscles  of  the  chest  and  the  mus- 
cles supplied  by  the  radial  and  sciatic  nei'ves  chiefly  are  in- 
volved. In  the  majority  of  cases  there  is  a  nuclear  paralysis, 
and  sonietinies  also  a  supranuclear  paraplegia  of  certain 
groups  of  nuiscles  of  the  extremities  and  of  the  sphincters, 
Charitat  observ^ed  persistent  gnawing  of  the  end  of  the  tail 
(automutilatio)  in  a  dog  that  was  fully  conscious. 

Jn  a  cas©  of  rlispeniinatoil  myelitis  in  a  liorpe  Weber  anil  Barrier  observed 
a  gracliifllly  prog^ressive  paresis  of  the  extremities  and  a  conse<|iu^iit  rapid  tiring 
of  the  patient.  Three  montbs  later  the  ilisttirliant'e  was  more  striking.  During 
motion  both  the  foro  ami  hi  ml  feet  were  lifted  jerkily,  abdnrtf^d  and  advaneed  with 
exrewsive  flexion^  addncted  and   set   down   eliinisilv.     This   was   followed   by  marked 


Symptoms.     Course.     Diagnosis.  695 

flexion  of  all  the  joints  under  the  body  weight,  the  animal  stumbled  frequently 
and  staggered  to  such  an  extent  that  it  was  likely  to  fall  at  any  moment.  .  Blind- 
folding the  eyes  exaggerated  the  motor  disturbances  to  a  marked  extent,  showing 
that  ataxia  was  also  present.  That  the  motor  disturbances  were  not  due  exclu- 
sively to  ataxia  was  shown  by  the  fact  that  there  was  also  paresis,  the  horse 
being  unable  to  hold  back  a  cart  when  going  downhill.  The  muscles  on  the  an- 
terior surface  of  the  upper  arm  and  the  superficial  croup  muscles  were  rigid,  but  the 
extensors  of  the  elbow  and  the  posterior  muscles  of  the  croup  were  relaxed.  After 
having  been  under  observation  for  nine  months  the  animal  was  killed.  In  the 
right  half  of  the  spinal  cord,  immediately  in  front  of  the  seventh  nerve  there  was 
an  inflamed  area  about  1^  cm.  in  length  involving  the  outer  third  of  the  posterior 
column,  the  lateral  column,  and  the  greater  part  of  the  gray  matter.  In  the  left 
half  of  the  cord  in  the  lumbar  region  there  were  three  similar  centers  situated  close 
together  and  involving  the  greater  part  of  the  lateral  column  and  the  superior  horn. 

In  a  case  recorded  by  Dexler  the  disease  commenced  with  paresis  of  the  off 
hind  leg  and  of  the  corresponding  fore  leg,  partial  facial  paralysis,  and  sharply 
defined  hyperidrosis  of  the  same  side.  Two  days  later  there  was  paresis  of  the 
other  legs.  The  muscles  of  the  off  fore  leg  were  rigid  and  those  of  the  hind  re- 
laxed. Numerous  centers  of  inflammation  were  found  scattered  irregularly  in 
the  white  and  gray  matter  in  the  cervical  and  dorsal  portions  of  the  cord. 

In  a  case  in  a  horse  recorded  by  Hendricks  and  Li^naux  there  was  stagger- 
ing gait,  jerky  lifting  of  the  foot  as  it  was  brought  forwards,  dragging  of  the 
wall  of  the  off  fore  foot  along  the  ground,  loss  of  sensation  of  certain  parts  of 
the  fore  and  hind  legs.  Blindfolding  did  not  aggravate  the  disturbances.  In  the 
cervical  region,  about  opposite  the  seventh  vertebra,  there  was  a  sclerotic  area  with 
ascending  degeneration  of  the  posterior  column.  In  the  dorsal  portion  of  the  cord 
about  opposite  the  first  vertebra  some  small  irregular  foci  were  also  found. 

In  a  case  of  cervical  poliomyelitis  in  a  cock  Marchand,  Petit  and  Bredo  ob- 
served paresis  and  hyperesthesia  of  the  wing,  and  lateral  flexion  of  the  neck  during 
repose  so  that  the  beak  was  directed  backwards.  During  feeding  there  was  no  ab- 
normality of  the  position  of  the  head. 

Course.  The  duration  of  the  disease  is  influenced  prin- 
cipally by  the  seat  of  the  inflammation  and  the  rapidity  with 
which  it  spreads.  Both  transverse  and  diffuse  myelitis  run  a 
short  course  especially  in  the  larger  animals,  death  taking 
place  within  a  few  days  or  in  very  rare  cases  a  little  longer. 
In  the  case  of  disseminated  myelitis  on  the  other  hanc^,  if  there 
is  no  extensive  paralysis  the  disease  may  last  for  a  month  and 
even  longer.  In  such  cases  the  disturbances  become  more  se- 
vere slowly  and  spasmodically,  and  sometimes  come  to  a  halt, 
a  condition  of  chronic  myelitis  having  been  produced  in  the 
meantime.  Provided  no  febrile  complications  occur,  there  is 
no  rise  of  temperature,  even  in  the  acute  cases.  Death  is 
caused  directly  by  general  sepsis,  cystitis  or  enteritis,  and  in 
many  cases  by  cessation  of  respiration. 

Recovery  in  the  clinical  sense  of  the  term  is  exceptional, 
as  for  example  in  cases  of  distemper,  in  which  the  inflammation 
is  not  very  extensive.  Not  rarely  some  improvement  is  ob- 
served, but  generally  a  sudden  exacerbation  occurs  after  some 
time. 

Diagnosis.  A  diagnosis  may  be  based  upon  the  presence 
of  the  symptoms  above  described,  which  have  no  obvious  cause 
or  no  association  with  the  diseases  mentioned  in  the  paragraph 
relating  to  the  etiology,  upon  the  rapid  progress  of  the  condi- 
tion, and  the  absence  of  objective  symptoms  of  pain  in  the  ver- 
tebral column  and  the  skin. — The  differential  diagnosis  of  acute 
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myelitis  and  ossifying  myelitis  has  already  been  dealt  with 
(see  pages  679  and  684). — ^In  cases  of  traumatism  of  the  spinal 
cord,  there  is  in  most  cases  some  evidence  of  the  mechanical 
interference.  Symptoms  appear  suddenly,  and  there  is  often 
evidence  of  pain  in  a  circumscribed  portion  of  the  spine,  dis- 
tortion and  crepitation. — Compression  of  the  cord  is  usually 
characterized  by  a  slowly  progressive  paralysis  associated  with 
active  contraction  of  the  muscles;  sensation  persists  for  a 
longer  time,  and  is  not  destroyed  in  the  majority  of  cases  even 
in  the  later  stages.  There  may  be  pain  and  distortion  of  the 
spine  in  the  late  stages.  There  is  great  difficulty  in  ex- 
cluding cases  of  compression  of  the  cord  in  wliich  the  symptoms 
of  paralysis  are  actually  or  apparently  produced  suddenly,  or 
in  which  there  is  neither  pain  nor  distortion.  Becognizable  cir- 
cumscribed atrophy  of  the  muscles,  the  repeated  appearance  of 
these  or  similar  symptoms,  stiffness  of  the  paralyzed  muscles, 
and  a  disappearance  of  the  paralysis  in  the  later  stages  contra- 
indicate  inflammation  of  the  spinal  cord.  In  the  dog,  compres- 
sion of  the  cord  is  the  most  commonly  observed  disease  of  that 
structure. — ^Diseases  of  a  general  nature  associated  with  pro- 
nounced muscular  weakness  are  still  often  confounded  with 
myelitis.  There  is  a  special  tendency  for  the  hind  quarters  to 
appear  weak  in  certain  diseases  of  the  intestine  or  peritoneum 
that  are  associated  with  pain  in  the  smaller  animals  and  these 
symptoms  are  often  said  to  be  due  to  disease  of  the  spinal 
cord  without  further  investigation.  In  these  cases,  disease  of 
the  cord  can  generally  be  excluded  if  the  sensibility  of  the  skin 
and  the  reflexes  are  investigated,  defecation  and  micturition  are 
carefully  obsei'ved,  and  a  thorough  examination  of  the  other 
organs  is  made. 

Treatment.  Bedsores  are  avoided  by  the  provision  of  a 
soft  bed  and  the  frequent  turning  of  the  animal.  Frequent 
grooming  prevents  the  development  of  dermatitis.  If  there 
is  retention  of  the  urine  and  feces,  the  bladder  may  be  evacu- 
ated by  pressure  with  the  flat  of  the  hand,  or  by  the  use  of  the 
catheter,  and  the  feces  may  be  removed  manually. 

Internally,  potassium  iodide  in  doses  of  ten  to  twenty  and 
1  to  2  gm.  is  administered  in  most  cases,  Imt  no  special  results 
follow  its  use.  If  muscular  atrophy  should  threaten  or  be  ac- 
tually present,  attempts  should  be  made  to  chock  it  by  passive 
movements  of  the  paralyzed  limbs  and  massage.  This  treat- 
ment promises  best  in  cases  of  supranuclear  paralysis.  It  is 
absolutely  useless  to  administer  nerve  stimulants  such  as  strych- 
nine (0.05  to  0.10  gm.  or  0.001  to  0.003  gra.),  veratrin  (0.05  to 
0.20  gm.  or  0.01  to  0.02  gm.)  subcutaneously,  arsenic  (liquor 
arsenicalis  10  to  15  gm.  or  2  to  5  drops  daily  per  os).  Many 
authors  have  recorded  rapid  improvements  following  the  sub- 
cutaneous injection  of  eserine,  pilocarpine  or  aroeoline  in  dogs. 
It  is  possible  that  in  such  cases  the  pressure  on  the  spinal  cord 
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is  due  to  degeneration  of  the  intervertebral  discs,  a  condition 
which  frequently  improves  rapidly  without  any  treatment  what- 
ever. In  the  small  animals,  electricity  may  be  employed,  a  large 
electrode  being  placed  on  each  side  of  the  spine,  and  a  strong 
galvanic  current  passed  for  thirty  minutes.  The  paralyzed 
muscles  may  be  stimulated  by  faradization,  or  if  their  sensi- 
bility to  this  be  lost,  a  galvanic  current  may  be  used.  But  no 
more  is  to  be  expected  from  electricity  than  from  other  meth- 
ods of  stimulating  the  muscular,  nervous  and  circulatory  sys- 
tems. 

In  cases  in  which  any  of  the  above  treatments  are  without 
avail,  animals  that  are  fit  for  food  should  be  sent  to  the  butcher 
as  soon  as  practicable. 

Literature.  Brown  &  Ophuls,  J.  of  Med.  Research,  1901,  344. — Le  Calv6, 
Rec,  1899,  401.— Ceni  &  Besta,  Vet.  Jhb.,  1906,  140.— Charitat,  Rec,  1907,  230.— 
Dexler,  Ergebn.  d.  Path.,  1896,  III,  2,  Abt.,  516  (Lit.);  1900,  VII,  471  (Lit); 
Nervenkrkh.  d.  Pferdes,  1899,  78,  81;  J.  V6t.,  1895,  705;  A.  f.  Tk.,  1898,  XXIV, 
375. — Hamburger,  D.  Z.  f.  Tm.,  1895,  XXI,  104.— Hendricks  &  Li^naux,  Ann.,. 
1900,  8.— Marchand,  Petit  &  Bredo,  Rec,  1907,  557.— Marchand,  Petit  &  Coquot, 
ibid.,  1906,  5.— Marek,  Z.  f.  Tm.,  1904,  VIII,  391.— Savary,  Rec,  1901,  538.— 
Weber  &  Barrier,  ibid.,  1884,  32.— Wilke,  D.  t.  W.,  1909,  697. 


5.    Enzootic  Spinal  Paralysis  of  the  Horse.    Paraplegia  en- 

zootica  equorum. 

This  is,  as  a  rule,  an  acute  general  infectious  disease  char- 
acterized by  multiple  capillary  hemorrhages  in  the  various  or- 
gans and  especially  in  the  spinal  cord.  There  is  frequently  a 
gelatinous  infiltration  around  the  bladder  and  the  genital  or- 
gans. It  is  caused  by  a  specific  streptococcus  and  its  special 
clinical  feature  is  paralysis  of  the  loins. 

Historical.  The  disease  was  first  observed  and  accurately  described 
by  Comdny  in  France  in  1888.  Further  additions  were  made  to  the 
literature  upon  the  subject  by  Mulatte  (1897),  Grange  and  Megnin 
(1897),  Blin  and  Lambert  (1897),  and  Sorriau  (1905).  In  Germany, 
it  appears  to  have  been  recognized  as  a  specific  disease  by  Schmidt 
(1885),  and  by  Albrecht  (1896).  A  contagious  lumbar  paralysis  of  the 
horse  in  India  (Kumri)  was  described  by  Burke  (1897).  The  etiol- 
ogy of  the  disease  was  investigated  by  Schlegel  (1906),  Zwick  (1907), 
and  recently  by  Perucci  (1910).  The  disease  was  connected  with  para- 
lytic hemoglobinemia  by  Schlegel,  as  indeed  it  had  already  been  by 
earlier  authors. 

Occurrence.  The  disease  appears  to  have  a  very  localized 
distribution  and  occurs  only  in  certain  stables.  In  these  sta- 
bles, there  may  be  an  alternation  of  contagious  cases  with  cases 
that  appear  to  be  more  sporadic  in  nature. 

Repoatod  oiitbroaks  have  been  observe<l  in  Germany  by  Schlegel,  for  instance 
in  Prussia,  Saxony,  Baden,  Wiirtemburg,  and  Hesae. 

In  France  it  has  been  observed  as  an  epizootic  among  army  horses. 
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According^  to  Dablstrom  a  toutagioua  lumbar  paralysis  ban  Ix^ii  known  in  Den- 
mark and  Sweden  for  more  than  50  years,  which  is  probably  the  Kaiiie  disease. 

Chriatianssen  and  RasuinsFen  obifcrveii  wt^akiicss  of  the  hind  tiiiartera  in  foals 
from  1  to  2  years  obi  whif-h  las^ted  for  months  an<l  even   1  to  2  years* 

In  Anatria  a  similar  disease  has  been  observed  ainoni;  the  army  horses  in 
the  neitjIiVtorhooil  of  Vienna.  Thits  was  considered  by  S^erdahelyi  to  be  due  ta 
alkaloid  poisoning. 

JStiiall  outbreaks  have  been  recorded  in  Italy  by  Perucei  in  Bologna, 

Etiology.  A  streptococcus  which  is  noncapsulated  has 
been  described  as  the  cause  of  the  disease  l>y  Schlegel,  Zwiek 
and  Perucei  J  and  Sehlegcl  has  named  it  streptococcus  melano- 
genes.  Tlie  organism  can  be  found  in  tlie  blood,  parenchyma- 
tous organs,  bone  tnarrow,  spinal  cord,  tlie  gelatinous  infiltra- 
tion around  the  bladder  and  genital  organs  and  in  the  urine. 
In  tiie  circulating  blood  it  occurs  either  as  mono-  or  diplo- 
cocci,  or  in  short  chains,  but  as  a  general  rule  the  chains  are 
longer.     These  long  chains  are  prominent  in  the  acute  cases. 

Staining.  The  streptocoeeus  stains  easily  and  well  with  the  basic 
anilin  dyes,  nnd  according  to  Z\vii*k  and  Perucei,  is  Gram-positive;  but 
aeeordinpf  to  8cdilegel,  it  is  Gram-uegative. 

Cultivation.  The  organism  is  an  aerobe  and  the  optimum  temper- 
ature for  growth  is  that  of  the  hod\'.  The  best  growths  are  o!>taiued 
on  media  eonlaiiiiug  detibrinated  raliliit  or  horse  blood.  In  l*mt]i  col- 
onies develop  in  lari^e  numbers  in  24  hours.  These  settle  to  the  bottom 
or  on  to  tht*  siihs  of  the  veasel,  the  li(|uid  remaining  elear.  Perucei 
observed  a  rapid  decrease  in  tfie  profoseness  of  growth  in  simple  broth  cul- 
tures and  also  on  other  media  containing  no  blood.  In  broth  eonlain- 
iag  blood,  growth  is  ahandant,  and  the  eokjnies  which  fall  to  I  he  Ijot- 
torn  appear  browninh-gray  in  color,  owing  to  deeooiposition  of  the  blood- 
pigment.  In  agar  growth  takes  place  along  the  needle  track  in  the 
form  of  a  fine  grayish-wliite  thread  with  down  dike  outgrowths*  On 
blood-agar  the  organism  produces  pale  grayish-white  colonies  surround- 
ed by  a  deep  brown  zone,  result iog  frora  the  decomposition  of  the  blood 
l>y  the  streptococci.  Nieter  found  the  last-mentioned  characteristic, 
coonnon  to  oiany  other  streptococci. 

Pathogenicity .  The  origan  ism  isolated  by  Schlegel  causes  a  gen- 
eral infeetiDU  in  the  small  experimental  animals,  characterized  by  pa- 
ralysis of  tlie  hind  (|uarters,  and  other  lesions  similar  to  those  seen  ih  a 
natural  ease  in  the  horse.  Perucei,  however,  was  able  to  infect  rabbits 
only  by  intravenous,  intraperitoueab  and  subcutaneous  inoculation  with 
blood  or  cuhure,  tlie  inoculation  settings  up  a  general  disease,  associated 
with  degeneration  of  the  parenchymatous  organs.  In  the  horse,  Schle- 
gel observed  only  a  temporary  weakness  of  the  hind  ipiarters  after  the 
intravenous  iidrochietion  of  large  <  plan  tides  of  culture.  Zwiek  produced 
the  typieal  disease  by  repeated  injeelions,  and  Perucei  succeeded  with 
a  single  intravenous  inoculation  of  10  cc.  of  liroth  culture.  The  admin- 
istration of  cultures  by  the  mouth  caused  only  a  transitory  paresis  in 
a  liorse  (Zwiek),  while  intraperitoneal  inoculation  caused  a  slowly  pro- 
Kressive  lumbar  weakness  i^ithout  hemoglobinuria,  a  sero-purulenf  peri- 
tonitis, and  lesions  similar  to  those  seen  in  a  natural  case  (Sehlegel). 

So  far  the  natural  infection  is  not  known.     Schlegel  sup- 

•  poses  that  the  streptococci  maintain  a  saprophytic  existenee  in 

the  intestine  of  otherwise  healthy  horses^  and  under  certain 
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favorable  circumstances,  such  as  feeding  on  maize,  bran,  beets 
or  potatoes,  after  overexertion,  faulty  attention,  the  presence 
of  parasites,  assume  pathogenic  properties.  The  diseased 
horses  can  infect  others,  because  the  streptococci  which  have 
become  pathogenic  are  passed  out  with  the  feces  and  urine, 
and  should  these  come  into  contact  with  food  or  water 
or  be  introduced  into  healthy  horses  in  any  other  way,  infection 
results.  By  feeding  a  horse,  a  donkey  and  a  male  goat  on  some 
suspected  hay  Zwick  succeeded  in  causing  the  typical  dis- 
ease, although  under  natural  circumstances  the  disease  ap- 
pears to  be  confined  to  the  horse.  Comeny  and  Sorriau  are  in- 
clined to  think  that  infection  takes  place  by  way  of  the  urethra 
and  the  urinary  tract.  On  the  other  hand,  Kull  and  Duvinage 
observed  the  disease  in  connection  with  an  infectious  catarrh  of 
the  upper  air  passages. 

Pathogenesis.  From  the  experiments  that  have  been  made 
up  to  the  present  the  only  conclusions  that  can  be  drawn  are 
that  the  streptococcus  causes  a  general  infection,  associated 
with  hemorrhages  and  parenchymatous  degeneration  of  various 
organs.  No  proof  has  been  furnished  as  to  the  inflammatory 
nature  of  the  lesions  in  the  bone  marrow  and  the  central  ner- 
vous system.  Similar  extravasations  occur  in  any  case  in  which 
there  is  dissolution  of  the  blood.  An  explanation  is  necessary 
as  to  what  extent  the  symptoms  of  paralysis  are  due  to  the 
hemorrhages  in  the  spinal  cord  on  the  one  hand,  or  to  the  lesions 
in  the  long  bones  and  the  resulting  pain  on  the  other,  or  whether 
they  may  be  caused  by  the  septicemic  infection. 

Anatomical  Changes.  The  peritoneum  shows  petechial 
hemorrhages.  The  mesenteric  glands  are  markedly  swollen 
and  infiltrated  with  blood-stained  serum.  The  spleen  is  normal 
or  it  may  be  enlarged  three  or  four  times.  The  liver  and  kid- 
neys are  enlarged  and  show  parenchymatous  degeneration  and 
hemorrhages.  The  bladder  often  contains  urino  stained  with 
blood,  the  mucous  membrane  is  beset  with  hemorrhages  and 
the  wall  somewhat  thickened.  In  a  number  of  cases  the  con- 
nective tissue  around  the  bladder  and  genital  organs  is  gelati- 
nous and  there  may  be  edematous  swelling  of  the  lips  of  the 
vulva  or  of  the  sheath,  and  sometimes  of  the  skin  of  the  peri- 
neum. The  mucous  membrane  of  the  vagina  is  in  such  cases 
studded  with  small  hemorrhages.  The  marrow  of  the  long  and 
flat  bones  is  stained  brown  or  brownish-red,  either  diffusely  or 
in  patches,  owing  to  hemorrhages,  the  appearance  resembling 
that  seen  in  infectious  anemia  (see  Vol.  I).  There  is  a  blood- 
stained fluid  in  the  epidural  and  subdural  spaces,  the  arachnoid 
and  the  pia  mater  are  swollen  and  gelatinous,  and  the  latter 
appears  to  be  beset  with  small  hemorrhages.  In  the  spinal  cord 
there  are  numerous  minute  hemorrhages  and  reddish-yellow 
softened  centers,  especially  around  the  central  canal,  which  will 
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probably  be  only  recognized  by  microscopic  examination.  There 
is  no  cellular  infiltration  (Perucci).  In  some  cases  there  are  no 
macroscopic  lesions. 

Symptoms.  Clinically  the  disease,  according  to  Schlegel, 
passes  through  an  occult  and  an  open  stage,  while  Perucci  dis- 
tinguishes between  a  peracute,  an  acute  and  a  subacute  form. 
The  subacute  form  described  by  Perucci  corresponds  with  the 
occult  stage  of  Schlegel. 

In  the  occult  stage  there  is  emaciation,  weakness,  languor 
and  loss  of  power  in  the  hind  quarters,  the  gait  being  uncertain 
in  consequence.  Stumbling,  paddling  with  the  hind  feet,  cramp- 
like contractions  of  the  muscles  of  the  loins,  croup  and  abdomen 
are  observed  frequently.  In  some  outbreaks  there  is  slight 
edema  of  the  sheath  and  vulva,  in  which  case  there  is  often  a 
sediment  in  the  urine. 

The  open  stage  commences  with  collapse  of  the  patient  dur- 
ing work  or  movement,  or  in  some  cases  while  the  animal  is  at 
rest  (peracute  form).  In  many  cases  the  lumbar  paralysis  de- 
velops in  stages  and  is  complete  within  some  hours  or  two  or 
three  days  (acute  form).  The  animal  is  only  able  to  get  up  with 
help  or  not  at  all.  In  cases  in  which  the  paralysis  is  not  yet 
complete  the  animals  paddle  with  the  hind  feet,  keep  getting 
up  and  lying  down  again,  and  groan.  The  appetite  is  not  dis- 
turbed and,  according  to  Perucci,  there  is  no  elevation  of  tem- 
perature. By  this  time  bile-staining  of  the  conjunctiva  is 
usually  recognizable  and  shortly  after  a  rise  of  temperature 
(41^  to  42^  C.)  and  a  notable  acceleration  of  the  xHilse.  There 
is  strangury  and  the  urine  often  appears  rod  in  color  and  con- 
tains albumen,  red  blood  corpuscles  and  bile  pigments.  There 
are  no  obvious  sensory  disturbances  and  there  is  no  paralysis  of 
the  sphincters;  the  only  authors  to  record  these  symptoms  l)e- 
ing  Duvinage  and  Perucci.  In  the  later  stages  of  the  disease 
there  is  marked  emaciation. 

In  certain  outbreaks,  inflammatory  lesions  of  the  external 
genital  organs  have  been  observed.  The  penis  hangs  out  of 
the  sheath  which  is  swollen  and  edematous,  its  outer  surface 
being  beset  Anth  minute  hemorrhages ;  the  lips  of  the  vulva  gape 
and  the  mucous  membrane  of  the  vagina  is  intensely  red  in 
color.     Sometimes  the  edema  extends  to  the  perineal  region. 

Course.  This  differs  in  different  outbreaks.  The  dura- 
tion of  the  disease  may  vary  from  one  or  more  days  to  a  week 
in  some  cases,  and  in  others  from  several  weeks  to  throe  months, 
so  that  an  acute,  a  sul)acute  and  a  clironic  course  may  be  dis- 
tinguished. According  to  Sehlogel  the  disease  is  fatal  in  the 
majority  of  cases  (70  to  100  i)or  cent),  l)ut  otlior  authors  have 
recorded  recovery  in  50  per  cent  of  cases,  ospocially  in  the  oc- 
cult stage  of  the  disease.     Convalescence  is  slow. 
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Diagnosis.  A  diagnosis  may  be  based  upon  the  symptoms 
of  paralysis  unassociated  with  any  special  sensory  disturbance, 
the  maintenance  of  the  appetite  for  some  time,  the  absence  of 
hemoglobinuria,  the  rigidity  of  the  muscles  of  the  quarters,  in 
many  cases  the  edema  of  the  genital  organs,  and  on  the  infec- 
tious nature  of  the  disease  in  many  outbreaks.  In  sporadic 
cases,  and  especially  during  the  occult  stage  of  the  disease,  con- 
fusion is  possible  with  other  diseases.  Whether,  as  believed  by 
Perucci,  a  diagnosis  may  be  based  with  certainty  in  such  cases 
upon  the  cultural  demonstration  of  the  causal  organism  in  the 
blood  is  a  matter  for  further  investigation.  The  conditions 
that  are  likely  to  be  confounded  with  the  disease  are  infectious 
anemia,  paralytic  hemoglobinemia,  piroplasmosis  (see  Vol.  I), 
and,  in  the  postmortem  room,  sclerostomiasis  (see  page  488). 
Septicemic  conditions  and  certain  intoxications  must  also  be 
excluded. 

Treatment.  This  is  useless  in  cases  that  develop  rapidly. 
In  less  acute  cases  the  treatment  advised  for  paralytic  hemoglo- 
binemia (see  Vol.  I)  may  be  applied.  Symptomatic  treatment 
and  the  administration  of  disinfectants  must  also  be  considered. 
In  a  case  of  the  authors,  atoxyl  produced  no  satisfactory  re- 
sults (see  page  492). 

As  prophylactic  measures  Schlegel  advises  that  a  diet  con- 
taining large  proportions  of  maize,  bran,  molasses,  roots  or 
potatoes  should  be  avoided,  and  that  the  stables  should  be  kept 
clean  and  well  ventilated.  Healthy  horses  should  be  separated 
from  the  diseased,  and  intestinal  disinfectants  should  be  ad- 
ministered.   A  change  of  diet  appears  to  be  indicated. 

According  to  Perucci  the  injection  of  anti-streptococcic 
serum  is  useful  in  outbreaks  inasmuch  as  the  animals  acquire 
an  increased  resistance. 

Literature.  Albreoht,  D.  t.  W.,  1896,  311.— Com^ny,  Rec,  1888,  230.— Diivin- 
age,  Z.  f.  Tk.,  1905,  473.— Kull,  ibid.,  1904,  473;    1906,  353.— Pastriot,  Rev.  V6t., 

1906,  488.— Perucci,  D.  t.  W.,  1910,  409  (Lit.).;  Pr.  Vb.,  1900-1904.— Schlegel,  B.  t. 
W.,  1906,  463  (Lit.);  Die  infekt.  Riickenmarkenziindung  der  Pferde,  1907  (Lit.). — 
Schmidt,  A.   f.   Tk.,   1885,  407.— Sorriau,  J.  V6t.,   1905,  271.— Zwick,  Z.   f.  Infkr., 

1907,  IT,  310  (Lit.). 


Tabes  Dorsalis.  Although  this  disease  occurs  frequently  in  man 
in  connection  with  diseases  of  the  spinal  cord,  it  so  happens  that  tabes 
dorsalis  or  an  analogous  disease  does  not  occur  in  animals.  Tabes  dor- 
salis (progressive  locomotor  ataxia  of  Duchenne)  is  a  quite  definite 
chronic  disease  of  the  central  nervous  system,  the  most  striking  feature 
of  which  is  a  degeneration  of  the  posterior  columns  of  the  cord,  involv- 
ing the  posterior  nerve  roots,  and  also  to  a  greater  or  less  degree  the 
other  centripetal  paths.  There  is  also  degeneration  of  certain  groups 
of  fibers  in  the  brain.  The  disease  is  systemic  and  tends  to  involve 
constantly  certain  groups  of  fibers. 

In  veterinary  practice,  cases  have  been  and  are  still  reported  which 
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are  said  lu  prove  the  oet'iirri'iiee  of  ikkhva  doranViH  in  tlie  lower  animals. 
For  a  long  time  trotting  disease  (Traherkrunkheit)  of  the  sheep,  and 
the  nervous  stage  of  dourine  were  thought  to  correspond  with  tabes  in 
man,  until  histologieal  exaniinations  tinally  showed  that  there  is  no  con- 
nection Ijetween  tliein.  Fnihner  claims  to  have  seen  eases  in  the  dog 
exactly  simulating  tahes,  Lienaux  and  Hendricks  record  a  case  in  a 
liorse  that  closely  resemhled  talies  hoth  clinieally  and  histologically;  aud 
Hendricks  records  a  case  of  locomotor  ataxia  in  a  ilog.  Hamburger 
found  degeneration  of  the  poslrrior  columns  in  a  dog,  hut  the  case  was 
not  observed  clinicjdly. 

These  and  similar  cases  do  not  prove  in  the  least  the  existence  of 
tal*es  or  a  disease  like  it  in  animals.  The  east*s  that  were  ohser^^ed, 
01  dy  clinically  furnish  no  proof  ]>eeanse  tlu^  diagnosis  was  based  simply 
on  the  symptoms  of  sensory  distuHiance,  and  snffieient  consideration 
was  not  given  to  the  fact  that  simihir  disturbainj*es  may  be  caused  by 
otlier  lesions  of  the  motor  paths,  as  components  of  tlie  co-ordinating 
system  (see  page  588).  Besides  the  condition  of  the  reflexes  is  not  men- 
tioned, and  in  cases  where  such  examination  was  ma<le  (Hendrieks) 
they  were  found  to  be  exaggerated.  No  histological  evidence  of  the  oc- 
currence of  the  disease  in  aninmls  has  been  adduced.  The  degeneration 
of  the  posterior  columns  observed  in  sheep  by  Anaeker  in  eases  of 
trotting  disease  have  not  hmvn  found  by  investigators  working  with 
accurate  methods.  The  case  of  Lienaux  and  Hendricks,  already  men- 
tioned, merely  shows  that  in  tliis  jjartieular  case  there  was  disseminat- 
ed myelitis,  which  happened  to  produce  a  lesion  in  the  cervical  portion 
of  the  posterior  columns  with  eonse(|uent  degeneration  upwards.  It  is 
merely  a  case  of  localized  disease  of  the  cord  associated  ^\^th  the  not  un- 
nsnal  ascending  degeneration.  Hamlmrgcr's  case  in  the  dog  was  similar 
in  natuf*e.  Hutyra  &  Marek  have  found  pronounced  degeneration  of 
the  posterior  columns  in  cases  of  disseminated  myelitis  in  distemper; 
but  there  was  not  the  slightest  resemblance  to  tabes. 

6.    Compression   of  the   Spinal   Cord.     Compressio  medullae 

spinalis. 

Compression  of  tbe  cord  is  caused  by  a  variety  **f  diseases 
in  whieli  tln^re  is  a  roduetion  iti  tlie  lumen  of  the  vertebral  eairnl. 


Etiology.  The  primary  disease  may  involve  either  the  tis- 
sues inmtediately  surroundinfc  the  vertebral  column,  the  verte- 
bral column  itself,  tlie  vertebral  eanal,  the  membranes  of  the 
cord,  or  the  eord.  The  following  diseased  eonditions  may  eaiise 
compression  of  the  eord. 

Degeneration  of  the  Intervertebral  Discs  (Enchondrosis 
intorvertebralis).  This  oeeurs  almost  oxelusively  in  the  dog  and 
was  lirst  described  accurately^  elinieally  and  histologically  by 
Dexler.  Reeently  two  eases  luive  l>een  observed  in  the  pi^  by 
Marek,  Notliing  definite  can  be  said  as  to  the  canse.  The  fre- 
quency of  the  occurrence  of  the  disease  increases  with  age. 
The  occuri'ence  of  tlie  degeneration  in  those  parts  of  the  spine 
that  are  the  most  mobile  appears  to  suggest  tbat  it  may  in  some 
cases  be  caused  by  excessive  curving;  strain,  etc,  of  the  spine, 
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and  especially  in  breeds  of  tlo^s  in  wliicli  tlie  spinal  column  is 
too  long  in  coniparistm  with  the  l(*nictli  of  the  aninial*s  lo^s. 
This  was  shown  l>y  Jakob  rv^ardin*:^  the  strikini^  disproportion- 
ate length  of  the  body  and  the  limbs  in  the  ease  of  dachshunrls. 
The  prejiidieial  eftVet  of  this  body-fonnation  is  incrt^asefl  l»y  the 
weakness  of  the  joints  of  the  liirdjs.  A  few  observations  have 
shown  that  the  joints  that  are  affected  most  commonly  are  the 
tenth  and  thirteentti  dorsal,  the  first  and  fonrth  hnnbar,  and 
somewhat  more  rarely  the  second  and  fonrth  cervical.  It  is 
very  rarely  that  other  joints  are 
afl'ected.  According  to  Dexler  the 
cervical  vertel>ne  are  involved  as 
frequently  as  the  dorsal  and  liiml>ar 
joints,  and  Cadeae  believes  tliat  the 
disease  oecnrs  prineipally  in  the 
cervdcal  vertebrap.  It  is  rare  that  a 
single  joint  is  afYeeted,  In  cases  in 
wliich  the  posterior  dorsal  vertebrfr 
are  involved  the  lumbar  bones  are 
also  alTected^  and,  similarly,  disease 
in  the  cervical  vt*rtebra^  is  assoei- 
ated  with  disease  in  the  dorsal  bones_ 
The  disease  is  not,  as  a  rnh%  eo-ex- 
tensive  in  all  the  joints, 

Bexler's  histological  investigations  liave 
sliowf]  that  the  (lisi'ase  hogiiiB  with  the  for- 
mation of  a  relliilar  tiaf^iit*  richly  supplied 
with  veswlB  in  the  |>eriosteiiTn  of  the  verte- 
bra atiil  the  intervertebral  itiscH,  the  tifisue  in 
the  latter  case  containing  islauils  of  hyaline 
carUlage,  Later  the  nimiher  of  vessels  <le- 
ereftjies,  the  connective  ti^tnue  shrinks,  an»l  the 
islands  of  cartilage  iTicrea.se  in  size  and  final 
ly   become  calririe<I. 


Fijf,  f>n.  Project  inn  of  the  intcr- 
vcrtrliral  discs  into  the  spin  til 
cannl  owing  to  enchomirnsifi  inter- 
verl**l)rulii«.  (a)  lic^t  ween  the  nee- 
rmd  and  third  cervical,  and  (b) 
het\v<H'n  the  eleventh  and  twelfth 
dorsal  vertehr;e.  At  (a)  the  dura 
wa^    adherent    to   the   prominence. 


At  the  postmortem  tliere  are 
fonnd»  both  in  the  vertebral  eanal 
and  also  on  fhe  oiib^r  snrfaees  rd*  tin* 
vertebra\  white  prominences  whieh 
at  first  are  soft,  Uut  afterwards  be- 
come bony.  Ill  the  later  stages  the  bony  growths  within  tlie 
canal,  whieh  are  boatlike  in  sliape,  extend  from  one  vcrtelii^a  to 
the  next  and  form  a  eoniieetion  between  the  two.  As  a  resnlt  of 
persistent  irritation,  in  eases  that  have  been  in  existence  for 
some  time  a  chronic  inflammation  of  the  dnra  is  set  np  in  the 
immediate  neii^hborhood.  This  <>:enerally  leads  to  the  prr»dnction 
of  new  eaiiibiidtions  tissne  which  calcifies  snbseqnently.  In 
time  the  thickened  portions  of  the  mendirane  become  Joined  to 
the  intervertebral  growths  and  so  fnrther  reduce  the  Inmen  of 
the  canal  {ivj;.  })n). 

Whether   the  procesB  described   in   the  intervertebral   discs  is*  actually  inflam- 
matory or  of  some  other  nature  is  not  detinitely  known,  but  the  inflammatory  nature 


704 


C'tnni>ivssit>ii  tif  Ilit*  Sjiitiiil  ('(trtl. 


of  tlj(*  tlum^e  is  indicatp*!  liy  the  )iistolot:>"  of  the  lesion.  Tlint  the  eoji*lition  is 
iuJlarmniitori'  ih  also  iiKiioateii  Irv  tbf  farts  that  in  t-onie  in.ses  there  in  a  siiuwl' 
tJiiieuiiH  ii]i  irativ'«»  iiifbiirnuiitkni  i*f  some  of  tlie  joints  (if  the  JioibK  (llulyra  S^ 
Marek),  anit  that  f*a<leae  has  ohsiTved  extisiosis  formation  in  tJie  joints  of  flic 
limits  in  many  cAJ^es. 

Intervertebral  Ossification  (Enostosis  intervertoliralis)*  In 
old  liorsos  arid  dogs  tliero  soinotinu\s  drvGiop,  ns  a  rosidt  of  an 
osteophi^tie  periostitis  in  tlie  iiei^liborliood  of  tlie  inttTVtjrtebral 
discs,  growths  composed  of  true  bone.  These  growths  vary  in 
size  and  ]n"uject  into  the  vertel»ral  canal  and  join  the  opposed 
parts  of  two  or  more  joints  l*y  means  of  closrly  set  tootlilike 
lirojections,  so  firmly  that  the  wlioh^  spine  with  the  exception  of 
the  neck  is  converted  into  a  solid  cohnnn.  The  process  oeeiirs 
in  niTie-tenths  of  tiie  cases  in  the  most  moliile  parts  of  the  dorso- 
lumbar  sections  of  the  spine,  that  is,  the  parts  which  are  espe- 


Tig,    ton.     Wrtchnil   tul>ercii!osiit  in  u   pifj»      (a)    TuJM'rc^iloiis  |?ro\vth   in   a  ilorsal 
Vertebra,     (b)    Spinal  cord   .^howinj?  *iiour  glass"  ctini  press  ion. 

eialiy  exposed  to  strains.  Similar  growths  may  also  result 
from  fra<4ure  of  vertebra^  (Cadeac^  Dexh^r^  Ryder,  llutyra  & 
MareL 

Ossifying  Pachymeningitis  (see  page  RSO).  This  condition 
in  some  eases  leads  to  compression  of  the  cord. 

Tuberculosis.  Both  in  cattle  and  in  the  pig  tnlierculosis  is 
frefinently  jvsiKjnsibhr  for  compression  of  the  spinal  cord,  A 
shnilar  case  has  been  recorded  by  Megnin  in  the  horse^  Tnher- 
enlosis  of  tlie  hones  occurs  most  frequently  in  tlie  dorsal  por- 
tion of  the  spine,  and  more  rarely  in  the  cervical  and  lumbar 
regions.  Of  eleven  cases  collected  by  Ilamoir,  seven  involved 
tlip  hack,  two  the  neck  and  two  the  Imnhar  bones.  The  disease 
h'ads  to  the  production  of  softened  or  caseons  centers,  or  in 
some  cases  to  the  formation  of  sarcomalike  masses  \ntli  consid- 
erable enhirgement  of  the  vertebral  bodies,  or  more  rarely  the 
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vertebral  arches  (see  fig.  100).  Tuberculous  meningitis  is  usu- 
ally seen  in  the  dorso-lumbar  portion  of  the  cord,  and  more 
rarely  in  other  parts,  or  even  throughout  the  length  of  the  cord. 
This  leads  to  the  production  of  a  varying  number  of  tuberculous 
nodules  of  different  sizes  with  caseous  centers.  Bound  about 
these  nodules  there  are  often  lesions  of  a  more  acute  nature. 
Tuberculosis  of  the  spinal  membranes  is  of  very  rare  occurrence, 
and  so  far  has  been  observed  in  the  form  of  caseous  or  calcified 
centers  in  the  lumbar  portion  of  the  cord  only  (George  and 
Johne,  Kitt,  Steuding,  Schmidt,  Hamoir).  One  case  has  been 
observed  in  the  dog  by  Poulin  and  one  in  the  pig  by  Vogt. 

In  a  few  cases  actinomycosis  of  the  membranes  has  been 
observed  in  cattle  (Mathieusen,  Koorevaar,  Poes).  In  such 
cases  there  was  enlargement  of  the  vertebrsB  with  the  formation 
of  cavities  full  of  pus.  According  to  Mathieusen  the  lesions  are 
found  in  the  anterior  parts  of  the  neck  and  back. 

Neoplasms  are  rarely  the  cause  of  compression  of  the  cord. 
In  many  cases  they  develop  in  the  neighborhood  of  the  verte- 
brae and,  penetrating  through  the  intervertebral  foramina,  or 
through  the  vertebrae  themselves,  gain  access  to  the  canal  (Dorr- 
wachter,  King,  Hertwig,  Petit,  Hutyra  &  Marek).  In  other 
cases  they  develop  in  connection  with  the  bones,  the  membranes, 
and,  in  very  exceptional  cases,  the  cord  itself.  In  cases  of  general 
melanosis  in  the  horse,  and  especially  in  gray  horses,  melano- 
mata*  develop  in  connection  with  the  vertebrae,  and  in  very  oc- 
casional cases,  exclusively  in  the  meninges.  These  growths  ap- 
pear to  be  found  most  commonly  in  the  dorso-lumbar  region. 
Sarcomata  have  been  met  with  in  the  horse,  ox  and  dog,  glio- 
mata  and  glio-sarcomata  in  cattle,  (Kitt  and  Dorrwachter), 
papillomata  and  sarcomata  occasionally  in  the  horse,  lipomata 
principally  in  cattle,  cholesteatomata  in  the  horse  and  dog 
(Dexler),  and  finally,  chondromata  in  horses.  From  a  clinical 
point  of  view,  inflammatory  tissue  produced  by  injuries  (hem- 
orrhages, fissures  in  bone;  Frohner,  Rubay  and  Navez)  is  as 
important.  Exceptionally  aneurism  of  the  aorta  causes  ero- 
sion of  the  bodies  of  the  vertebrae,  and  compression  of  the  cord 
(Schmidt).  In  one  case  recorded  by  Jakschatsch,  there  was 
cystic  dilatation  of  the  canal  of  the  cord  at  the  level  of  the 
seventh  dorsal  vertebrae  of  a  calf  showing  pronounced  symp- 
toms of  paresis. 

Parasites.  The  Ccenurus  cerebralis  frequently  penetrates 
into  the  lumbar  portion  of  the  cord  in  sheep  and  cattle,  and 
exceptionally  also  in  the  horse,  and  develops  into  cysts  between 
the  membranes  that  are  elongated  in  shape  and  about  the  size 
of  a  finger  (socalled  lumbar  staggers).  Echinococci  and  Cysti- 
cerci  occasionally  occur  (in  the  pig  and  dog),  and  Echinococci 
occasionally  develop  in  the  bones  themselves  (Feuereissen, 
Goldmann  and  Stroll).    According  to  Hinrichsen,  Brauer,  and 
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Horiie,  the  Ilypodei'iDa  liiK^ata  oeeurs  eoiti|)arativeIy  fre^iueotly 
ill  the  second  sUige  of  its  devehjpiiient  in  the  epidural  fat  in 
cattle  {aeeordinjar  to  Hioriehseti  in  forty  to  iifty  per  cent  of 
slaughtered  cattle),  Syiuptonis  are  produced  very  rarely  be- 
cause they  leave  the  cord  before  their  development'is  complete* 

Abscesses  have  beeu  obsen^ed  very  rarely  in  tlie  spinal  ca- 
nal (one  case,  Kaoul).  The  penetration  of  pus  through  the 
intervertebral  spaces  from  ab^eeyses  in  the  immediate  neigh- 
borhood of  the  vertebrae  is  observed  somewhat  more  frequently. 
In  some  cases,  pus  enters  tlie  canal  by  exten.sion  of  suppura- 
tive processes  involving  bone  as  in  the  case  of  glanders  (Chauv- 
rat,  Decoste,  Anbury,  Boisse,  Stanton^  Tapken). 

Pathogenesis*  Any  of  the  primary  conditions  mentioned 
may  lead  to  a  gradual  reduction  in  the  size  of  the  vertebral 
canal,  the  result  being  that  the  cord  and  nerve  roots  are  sub- 
jected to  pressure.  This  occurs  earliest  in  the  dorsal  region 
where  the  canal  is  comparatively  small,  and  latest  in  the  pos- 
terior half  of  the  lumbar  portion.  Many  processes  cause  a 
local  edema  of  tlie  spinal  cord  owing  to  obstruction  of  the 
blood  or  l\inph  circulation.  Hard  growths  lying  outside  the 
cord  hinder  its  motility  and  consequent  1;^  tend  to  cause  tearing 
or  crushing  of  the  cord  and  nerve  roots.  Degeneration  of  the 
intervertebral  discs,  or  caries  of  the  bone,  are  likely  to  lead  to 
excessive  curvature  of  the  spinal  cohunn  at  the  diseased  part, 
dislocation,  or  fracture  of  individual  bones  (Lienanx),  and  thus 
lead  to  compression  of  tlie  cord  or  nerve  roots.  Finally,  chronic 
inflammation  of  the  cord  is  set  up  by  the  persistent  mechanical 
irritation. 

Aceonling  to  Jakob  degeneration  of  the  intervertebral  discs  plavs  a  primary 
part  m  the  paraplei^ia  i-vhieh  frequently  oeciirs  in  dachshunds,  but  m  some  i-ases  a 
secondary  part  through  exeesi^ive  lieiion  of  tlie  spine.  I*araplegja  is  caused  far 
more  fre*]Uently  by  ftretehin^  and  tearing  of  the  peripheral  serves,  and  particularly 
at  their  point  of  exit  througii  the  ititervertel>ral  foramina.  The  correctness  of  this 
idea,  which  is  not  baaed  upon  an  analysis  of  the  clinieal  aspect  of  the  disease,  ia 
opposed  by  the  fact  that  the  parapleina'  involves  all  the  nerves  of  the  hind  parts. 
Thia  usually  indicates  supranuclear  paralysis  and  is  associated  with  inconti^uence  of 
Mrine  and  feces. 

Anatomical  Changes.  In  addition  to  the  lesions  of  the 
spine  and  memhranes  ah^eady  mentioned,  the  cord  is  reduced  to 
about  a  third  of  its  nonnal  thickness  at  the  point  where  the 
pressure  has  been  applied.  The  consistence  is  often  reduced^ 
but  in  rare  cases  that  have  been  in  existence  for  some  time, 
it  may  become  more  dense.  The  appearance  of  the  surface  on 
cross  section  is  asj^mmetrical,  the  shape  of  the  ^-ray  cornua  and 
of  the  inferior  fissure  being  altered.  In  very  exceptional  eases 
there  are  no  visible  lesions  of  the  cord,  although  the  animal  has 
shown  severe  sjTiiptoms  during  life. 

Eibaustive  histological  exatninatioua  were  carried  out  liy  Dexlcr  in  cases  in 
whifb  the  conipresHiou  of  the  cord  was  due  to  enchroinlrosis^  eiiostoais^  or  neopl&BmSw 
At  the  point  where  pressure  h&t^  been  exerted  antl  for  a  certain  distance  on  eacli 
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side  the  nerve  fibers  were  destroyed,  the  vessel  walls  were  thickened,  and  their 
sheaths  were  infiltrated  with  round  cells.  The  nerve  cells  were  more  or  less  do- 
generated,  and,  in  cases  that  had  been  in  existence  for  more  than  a  year,  the  tissue 
of  the  cord  was  invaded  by  a  fibrous  tissue  that  was  poor  in  cells  but  which  con- 
tained hero  and  there  a  few  unaltered  fibers  or  groups  of  nerve  cells.  In  some 
cases  the  fibrous  tissue  contained  numerous  cavities  containing  a  serous  fluid  (great- 
ly dilated  lymph  spaces).  In  the  other  parts  of  the  cord  there  were  degenerations  of 
a  secondary  nature.  Above  the  seat  of  the  compression  the  posterior  columns  de- 
generate as  far  as  the  nuclei  in  the  medulla  as  do  also  the  lateral  cerebellar  tracts 
and  Gower's  tract.  The  motor  tracts  and  the  comma  tract  of  Schultz  degenerate 
in  the  caudal  direction.  At  the  seat  of  the  compression  the  nerve  fibers  contained 
in  the  nerve  trunks  originating  from  the  degenerated  motor  nerve  roots  may  also 
be  in  a  condition  of  degeneration. 

Symptoms.  A  common  symptom  is  the  evidence  of  pain 
which  sometimes  precedes  the  other  symptoms  by  long  periods. 
Tlie  pain  may  be  either  constant,  in  which  case  the  animal  holds 
the  spine  rigid  and  somewhat  arched,  or  it  may  be  intermit- 
tent and  manifest  when  tlfe  animal  gets  up  or  lies  down,  and 
during  movement  or  jumping,  causing  the  animal  to  cry  out. 
Owing  to  the  pain,  movements  are  executed  with  care.  In  some 
cases  in  which  the  cervical  portion  of  the  spine  is  involved,  the 
animal  may  be  unable  to  take  food  from  the  ground  or  to 
graze. 

Motor  disturbances  may  be  observed  in  some  cases  simul- 
taneously with  the  appearance  of  symptoms  of  pain.  In  other 
cases  they  appear  later,  but  they  may  be  observed  without  any 
preliminary  symptoms  indicative  of  pain.  These  disturbances, 
as  a  rule,  first  affect  the  hind  quarters  irrespective  of  the  seat  of 
the  disease,  owing  to  the  fact  that  the  muscles  of  the  hind 
quarters  play  a  greater  part  in  the  execution  of  body  move- 
ments than  those  of  the  fore  limbs,  and  consequently  any  weak- 
ness in  them  is  observed  sooner.  It  is  only  in  exceptional  cases 
that  the  weakness  sets  in  in  all  four  limbs  at  once,  and  it  scarce- 
ly ever  happens  that  the  fore  limbs  are  affected  more  severely, 
or  exclusively  so.  As  a  general  rule,  the  loss  of  power  is 
bilateral,  but  in  some  cases  this  is  not  so,  and  the  difference 
may  be  so  pronounced  between  the  two  sides  that  a  superficial 
examination  may  lead  one  to  think  that  the  paralysis  is  unilat- 
eral or  involves  a  single  limb  only.  In  exceptional  cases,  if  for 
example  only  one  side  of  the  cord  is  subjected  to  pressure,  there 
may  be  a  true  unilateral  paralysis  or  monoplegia  (Brown-Se- 
quard  type).  Goldmann  records  a  case  in  which  a  pig  showed 
sensory  and  motor  paralysis  of  one  hind  leg,  owing  to  an  echino- 
coccus  in  one  of  the  dorsal  vertebrae. 

In  typical  cases,  motor  disturbances  are  observed  in  the 
larger  animals.  The  animals  rise  slowly  and  with  caution,  cat- 
tle get  up  like  horses,  or  remain  sitting  like  dogs  for  a  long 
time.  In  some  cases,  they  lower  themselves  on  their  hind  legs 
while  urinating,  in  the  manner  frequently  observed  in  puppies 
(Hamoir  and  Stenstrom).  In  such  cases,  weakness  of  the  hind 
quarters  is  always  observable  and  especially  when  the  animal  is 
turning.  Small  animals,  and  especially  dogs,  are  no  longer  able 
to  jump  up  or  to  stand  on  their  hind  legs. 
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Bulh  largo  and  sniiill  animals  lie*  down  a  lot,  aro  oasily 
fatigued,  and  during  nHJvenH^nt  il  is  qiiito  obvimis  tiiat  tlie 
linili.s  are  neither  liTted  Tior  flexed  i*s  nineli  as  nsiiah  The  lat- 
ter is  osiieeially  obvious  in  the  hind  limits,  but  sonn^iines  also 
in  the  fore  limbs.  In  eonser|iienee  of  this  abnonnality  of  move- 
ment,  the  boof  wall  in  the  larij^e  animals,  atid  the  toes  in  the  small 
are  draccRed  alon.i;:  the  ground,  es|)eeially  if  the  ;Gfronnd  be  un- 
even. In  dogs  the  dorsal  snrfaee  of  tiie  toes  may  be  sore* 
In  the  later  stages,  animals  walk  on  the  dorsal  surface  of  the 
phalanges  or  all  the  joints  knuckle  over  at  tlie  moment  when 


Fig,   101,     Sittings  position   hi   Hi«iif*tie  parulvHii^  of  the  liind   qvmrters. 


any  weight  falls  on  the  limb.  In  still  later  stages,  tliis  symptom 
is  observed  while  tlie  animal  is  standing  still,  or  during  the  pas- 
sage of  urine*  After  a  variable  interval,  the  paralysis  pro- 
gresses to  such  an  extent  that  the  animal  can  no  longer  get  up 
or  walk.  Pressure  upon  the  crou|)  is  sufficient  to  cause  tliem  to 
show  signs  of  falling,  and  in  snudl  aninuds  pressure  upon  the 
sacruni  causes  them  to  fall  iiowerless  to  the  ground.  Finally, 
in  some  cases  in  winch  there  is  no  jiaralysis  of  the  fore  legs, 
the  animals  tend  to  drag  the  paralyzeil  hind  quarters  after  them. 
Associated  with  the  gradually  progressive  symptoms  of  pa* 
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ralysis,  and  the  slowly  increasing  but  slight  atrophy  of  the 
affected  muscles,  there  is  in  some  cases  an  active  rigidity  of 
the  muscles  in  the  portion  of  the  body  posterior  to  the  seat  of 
compression  of  the  cord.  This  rigidity  is  evidenced  by  a  firmer 
consistence  and  an  increase  in  the  psfssive  resistance  offered  by 
the  muscles,  and  also  by  extension  and  even  crossing  of  the  par- 
alyzed limbs.  This  is  especially  obvious  when  the  animal  is 
sitting  or  lying  down  (fig.  101).  In  consequence  of  the  rigid- 
ity of  the  muscles,  which  in  some  instances  is  pronounced  while 
the  paresis  is  still  slight,  the  gait  is  spastic,  the  joints  are 
scarcely  flexed,  and  the  feet  are  dragged  along  the  ground. 
Dogs  walk  on  the  tips  of  their  toes  (fig.  97,  page  682),  slip  up 
on  smooth  surfaces  and  fall  over  if  they  attempt  to  jump  upon 
anything.  In  many  cases,  on  the  other  hand,  the  feet  are  lifted 
backwards  and  quickly  put  down  again. 

In  numerous  cases  that  have  been  examined  no  actual  ataxia  has  been  dis- 
covered either  by  Dexler  or  Hutyra  &  Marek.  The  very  variable  symptoms  are 
entirely  caused  by  loss  of  muscle  power  or  by  the  muscular  cramp. 

In  addition  to  the  pain  already  mentioned,  sensation  be- 
hind the  seat  of  compression  appears  to  be  decreased  or  even 
quite  lost,  but  not  rarely,  and  even  when  there  are  pronounced 
symptoms  of  paralysis,  there  may  be  very  slight  disturbances 
of  sensation  or  none  at  all.  The  insensitive  area  is  not 
rarely  limited  anteriorly  by  a  hyperalgesic  zone  which  corre- 
sponds with  the  area  supplied  by  the  sensory  nerves,  the  roots 
of  which  are  subjected  to  pressure.  The  pain  may  be  so  severe 
that  the  animals  bite  the  affected  part  until  they  draw  blood. 
If  there  is  tumor-,  callus-formation,  or  luxation,  the  spine 
shows  a  circumscribed  swelling,  and  in  many  cases  of  caries 
there  may  be  a  recognizable  excrescence.  In  small  animals, 
there  may  be  evidence  of  pain  if  the  superior  spines  be  struck 
or  subjected  to  pressure  and  even  during  passive  motion.  Ex- 
ceptionally, it  is  possible  to  determine  pronounced  passive 
mobility  of  some  part  of  the  spine. 

Posterior  to  the  seat  of  comjjression,  the  reflexes  are  ex- 
aggerated, but  in  parts  where  the  compression  is  somewhat 
more  extensive,  there  may  be  a  complete  absence  of  reflexes. 
The  frequent  erections  of  the  penis  which  are  easily  caused  by 
stimulation  of  the  skin  of  the  abdomen,  of  the  prepuce  or  the 
penis  are  the  result  of  the  exaggerated  reflex  irritability. 

Abnormalities  of  function  of  the  bladder  and  rectum  are 
frequently  observed.  In  view  of  the  fact  that  the  compression 
is  usually  situated  in  the  middle  of  the  lumbar  portion  of  the 
cord,  there  is,  as  a  rule,  retention  of  urine  and  feces.  In  many 
cases,  the  animals  are  unable  to  pass  urine  or  feces  voluntarily. 
In  a  greater  proportion  of  cases  there  is  an  involuntary  dis- 
charge of  urine  and  feces  at  long  intervals.  This  discharge 
can  also  be  induced  by  external  influences,  such  as  pressure  on 
the  wall  of  the  ahdonion,  or  the  region  of  the  Ijladder  or  peri- 
neum.    Urination  takes  place  at  very  short  intervals,  sometimes 
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even  on  extremely  slight  irritation,  and  consequently  it  appears 
as  if  the  urine  were  trickling  away  owing  to  paralysis  of  the 
sphincter,  but  that  this  muscle  is  uninjured  is  rendered  obvious 
by  the  fact  that  urination  ceases  when  the  pressure  is  removed, 
and  also  that  large  quantities  of  urine  collect  in  the  bladder 
during  complete  rest.  In  very  rare  cases  of  compression 
of  the  lumbar  portion  of  the  cord  there  is  observed  paraly- 
sis of  the  sphincter  of  the  bladder  and  dribbling  of  urine,  re- 
laxation of  the  sphincter  of  the  anus  may  also  be  seen.  The 
distribution  of  the  motor  and  sensory  disturbances  according 
to  the  position  of  the  part  of  the  cord  that  is  subjected  to 
pressure,  has  been  dealt  with  in  connection  with  contusion  of 
the  cord  (see  page  686). 

The  occurrence  of  atypical  cases  is  not  rare.  In  some  such 
cases  symptoms  of  paralysis  follow  disturbances  which  are  in- 
considerable, and  which  possibly  have  very  little  local  effect. 
It  happens  now  and  then  that  some  intraspinal  growth  for  a 
long  time  causes  no  obvious  symptoms  and  is  then  the  cause 
of  the  sudden  onset  of  symptoms.  In  both  cases  the  deviation 
from  the  usual  course  of  events  is  caused  by  crushing  or 
stretching  of  the  cord  or  some  of  the  nerve  roots  through 
some  sudden  movement  or  excessive  flexion  of  the  spine,  thus 
causing  either  a  unilateral  traumatic  lesion  or  probably  some 
interruption  of  conductivity  due  to  a  local  disturbance  of  cir- 
culation. 

Course.  Corresponding  to  its  nature  the  condition  runs  a 
chronic  course.  In  typical  cases  the  disturl)ances  increase  until 
there  is  complete  paralysis  which  may  be  gradual,  or  there  maj" 
be  times  at  which  the  disease  is  at  a  standstill,  or  possibly 
there  may  be  some  improvement.  In  other  cases  some  slight 
disturbance  is  followed  by  severe  or  complete  paralysis,  or 
there  may  be  severe  symptoms  of  paralysis  which  are  not  pre- 
ceded by  any  obvious  disturbance.  In  cases  of  this  kind  in 
small  animals,  the  condition  may  abate  for  a  certain  length  of 
time  or  even  completely  disappear,  but  as  a  rule,  after  some 
weeks,  it  makes  its  appearance  again,  and  this  may  occur  re- 
peatedly. In  exceptional  cases  the  iniprovonient  is  maintained 
so  long  that  from  a  clinical  point  of  view  the  animal  may  be 
said  to  have  recovered.  In  the  large  animals  such  improve- 
ments are  not  observed  because  of  the  development  of  bed- 
sores or  of  hypostatic  congestion  of  the  lungs. 

In  the  majority  of  cases  the  disease  terminates  fatally,  and 
usually  owing  to  complications.  Bedsores  develop  quickly  in 
the  larger  animals,  but  are  not  absent  in  the  later  stages  in 
small  animals.  As  a  rule  these  lead  to  a  general  infection.  The 
rapid  course  of  the  disease  in  the  larger  animals  is  referable 
to  this  and  also  to  hypostatic  congestion  of  the  lungs.  In  com- 
paratively rare  cases  there  is  catarrhal  inflammation  of  the 
urinary  tract. 
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Diagnosis.  Diagnosis  is  associated  with  little  or  no  diffi- 
culty in  cases  in  which  there  are  the  following  symptoms :  very 
slowly  progressive  paraparesis  and  para-anesthesia,  local 
swelling  and  pain  of  the  vertebral  column,  evidence  of  spon- 
taneous pain,  a  girdle-like  area  that  is  hyperesthetic,  and  dis- 
turbances of  micturition  and  defecation.  An  error  of  diagno- 
sis is  far  more  likely  to  be  made  in  those  cases  in  which  the 
paralysis  appears  to  set  in  or  actually  sets  in  suddenly.  The 
presence  of  more  or  less  pronounced  atrophy  of  the  muscles 
and  spastic  movements  of  the  paralyzed  portion  of  the  body 
lead  one  to  suspect  that  certain  motor  disturbances  have  been 
in  existence  for  some  time.  Possibly  also  there  is  a  history 
of  the  occurrence  of  rheumatic  pains  and  stiffness  of  gait. 

The  points  that  are  of  importance  in  the  differential  diag- 
nosis of  compression  of  the  cord,  ossifying  meningitis,  contu- 
sion of  the  cord,  and  myelitis,  have  already  been  dealt  with 
under  these  diseases.  Muscular  rheumatism  with  vhich  the 
disease  may  be  confused  owing  to  the  evidence  of  pain,  is 
easily  distinguished  by  the  facts  that  there  is  no  loss  of  mus- 
cular power,  rigidity  of  the  muscles  is  absent,  the  sensibility 
of  the  skin  is  increased  and  the  reflexes  are  normal.  In  the 
horse,  thrombosis  of  the  branches  of  the  posterior  aorta  might 
be  confused  vnth  the  disease,  but  this  is  distinguished  by  the 
fact  that  the  paralysis  which  is  observed  during  movement 
rapidly  disappears  when  the  animal  is  left  at  rest,  and  rectal 
examination  enables  one  to  establish  the  diagnosis. 

The  seat  of  the  compression  can  only  be  determined  accu- 
rately in  cases  in  which  there  is  some  distortion  of  the  body; 
there  is  local  pain  of  the  vertebrae,  a  hyperesthetic  zone  can 
be  demonstrated,  the  extent  of  the  paralysis  and  loss  of  sen- 
sation, the  condition  of  the  reflexes,  and  the  functions  of  the 
bladder  and  rectum  also  afford  information.  In  other  cases 
one  can  do  no  more  than  determine  the  approximate  seat  of 
the  lesion,  and  in  some  cases  this  amounts  only  to  deciding  that 
it  is  situated  in  the  cervical,  dorsal,  lumbar  or  sacral  sections 
of  the  spine. 

The  cause  of  the  compression  can  in  some  rare  cases  be 
accurately  determined.  In  this  connection,  the  following  points 
must  be  taken  into  consideration.  In  the  ox  and  pig,  tuber- 
culosis is  the  commonest  cause  of  compression  of  the  cord,  in 
the  sheep  coenurosis,  in  the  dog  disease  of  the  vertebral  joints. 
Tuberculosis  of  the  internal  organs  strongly  suggests  the  pos- 
sibility that  this  is  the  cause  of  the  trouble,  the  presence  of 
gid  in  a  flock  suggests  the  parasitic  nature  of  the  condition, 
the  presence  of  neoplasms  in  other  parts  of  the  body,  and 
especially  in  the  neighborhood  of  the  vertebral  column  is  more 
suggestive  of  a  growth  in  the  canal  being  the  cause  of  a  re- 
duction in  its  lumen.  If  the  symptoms  of  compression  set  in 
during  the  course  of  a  suppurative  disease  the  probability  is 
that  the  cause  is  an  abscess. 
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Prognosis.  This,  as  a  general  rule,  is  unfavorable,  and 
especially  in  large  animals  which  are  already  unfit  for  work, 
owing  to  somewhat  severe  motor  disturbances,  and  in  which 
dangerous  complications  are  likely  to  occur  early.  In  the  small 
animals  a  complete  recovery  is  not  to  be  expected.  Not  rarely 
the  animals  improve  and  the  symptoms  of  paralysis  disappear, 
but  the  disappearance  is  only  temporary,  and,  inasmuch  as 
the  possibility  of  a  regeneration  is  not  to  be  expected,  a  re- 
covery in  the  clinical  sense  cannot  be  hoped  for.  On  the 
grounds  of  the  symptoms  presented  one  cannot  say  whether 
there  is  likely  to  be  an  improvement  later  or  not,  for  this  pur- 
pose the  animal  must  be  under  observation  for  a  week  or  two, 
during  which  time  in  favorable  cases  some  improvement  will 
be  noticeable. 

Treatment.  No  satisfactory  treatment  can  be  advised  in 
the  case  of  the  large  animals.  They  should  be  slaughtered  as 
soon  as  possible.  In  the  small  animals  the  extirpation  of  neo- 
plasms may  be  attempted,  but  in  the  majority  of  cases  radical 
treatment  cannot  be  adopted  owing  to  the  impossibility  of  ex- 
actly localizing  the  disease.  In  such  cases  there  is  not  rarely 
some  improvement  and  even  a  complete  disappearance  of 
symptoms  if  all  movement  be  avoided  and  the  animals  kept  in 
a  condition  of  complete  rest.  The  animal's  position  should  be 
changed  from  time  to  time,  and  the  urine  and  feces  should  be 
removed.  If  the  animals  can  move  moderately  well,  slight  move- 
ments and  massage  of  the  muscles  may  be  useful.  Some  au- 
thors have  observed  improvement  follow  the  injection  of  eserine 
and  pilocarpine,  but  such  improvement  might  have  happened 
without  any  such  treatment. 

Literature.  Barrier,  Bull.,  1906,  283.— Dexler,  0.  Z.  f.  Vk.,  1896,  VII,  1; 
Ergeb.  d.  Path.,  1896,  III,  2,  Abt.,  516  (Lit.);  1900,  VII,  479  (Lit.);  Nerven- 
krkh.  d.  Pferdes,  1899,  87  (Lit.).— Feuereissen,  Z.  f.  Flhyg.,  1905,  XV,  86.— 
Frohner,  Monh.,  1899,  X,  123.— Oeorge  &  Johiie,  S.  B.,  1885,  40.— Ooldmann,  Z.  f. 
Flhyg.,  1907,  XVIII,  35.— Hamoir,  Ann.,  1904,  627;  1906,  332.— Haiigmeier,  Kep., 
1853,  112.— Hink,  D.  t.  W.,  1899,  4.— Hinrichsen,  A.  f.  Tk.,  1882,  XIV,  219.— 
Jakob,  M.  t.  W.,  1910,  305. — Jakschatseh,  B.  t.  W.,  1899,  455.— Kannnemiann, 
Schw.,  A.  f.  Tk.,  1888,  XXX,  205.— Nocard,  Bull.,  1885,  80.— Petit,  Rec,  1906, 
470.— Poes,  Ann.,  1902,  89.— Poulin,  ibid.,  1906,  687.— Rubay  &  Navez,  ibid., 
1902,  629.— Schmidt,  A.  f.  Tk.,  1889,  XV,  295.— Stcnstroni,  Z.  f.  Tm.,  1906,  X, 
113.— Tapken,  D.  t.  W.,  1905,  482.— Teetz,  Z.  f.  Flhyg.,  1905,  XV,  60.— Wilson, 
J.  of  comp.  Path.,  1904,  332. 

7.    Ssrringomyelia. 

This  name  is  applied  in  human  medicine  to  a  condition  in  which 
there  is  an  increase,  and  later  a  destruction  of  the  neuroglia  tissue  with 
the  production  of  cavities,  the  walls  of  which  are  formed  of  neuroglia 
tissue.  The  cavities  that  are  formed  by  dilatation  of  the  lymph  spaces, 
or  to  softening  of  the  tissues,  observed  in  cases  of  myelitis,  due  to  pres- 
sure and  in  other  forms  of  myelitis,  are  not  included  under  the  term. 

There  are  only  two  records  of  the  occurrence  of  syringomyelia  in 
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the  lower  animals.  One  is  recorded  by  Roger  as  occurring  in  the  guinea 
pig;  and  the  other  in  the  dog  by  Lienaux.  These  two  cases,  and  the 
histological  examinations  made  by  Lienaux  do  not  definitely  settle  the 
question  whether  the  condition  found  in  these  animals  exactly  corre- 
sponds with  the  condition  found  in  man,  as  Lienaux  supposed  in  his 
case.  In  this  case  symptoms  of  posterior  paraparesis  gradually  devel- 
oped in  a  two-year-old  Newfoundland.  After  four  months,  there  was 
loss  of  sensation  in  the  hind  quarters,  and  later  there  were  clonic  con- 
tractions of  the  digastric  muscle  which  caused  occasional  opening  of  the 
mouth.  In  the  sixth  month,  the  gait  was  unsteady,  the  croup  was 
sunken  owing  to  excessive  flexion  of  the  joints  of  the  legs;  and,  owing 
to  paralysis  of  the  muscles  on  the  left  side,  there  was  lateral  curvature 
of  the  spine  the  convex  side  of  the  curve  being  on  the  left.  By  this  time 
the  animal  only  got  up  to  feed  or  when  told  to  do  so,  but  soon  lay  down 
again  powerless.  From  the  scapular  region  backwards  the  left  half  of 
the  body  was  completely  insensitive;  while  there  was  marked  hyper- 
esthesia of  the  right  side.  The  patellar  reflex  which,  at  the  outset  was 
normal,  was  exaggerated  on  both  sides.  Later  the  area  of  anesthesia 
spread  to  the  neck.  There  was  no  disturbance  of  micturition  or  defe- 
cation. 

At  the  postmortem,  there  was  found  a  cavity  extending  the  whole 
length  of  the  cord,  the  walls  of  which  were  covered  with  ependyma,  and 
which  in  the  dorsal  and  lumbar  portions  of  the  cord,  communicated  with 
small  cavities  scattered  through  the  gray  matter.  "When  cut  into,  a 
clear  serous  fluid  escaped  from  this  cavity.  Microscopic  examination 
showed  atrophy  of  the  nerve  cells,  increase  of  the  neuroglia  cells,  slight 
unimportant  perivascular  infiltrations,  and  a  secondary  degeneration 
extending  up  to  the  medulla. 

Literature.    Lienaux,  Ann.,  1897,  486.— Lef^bure,  Rec.,  1906,  516. 


Section  III. 

DISEASES   OF   THE   PERIPHERAL  NERVOUS 

SYSTEM. 

Oeneral  Etiology  and  Sjrmptomatology  of  the  Diseases  of  the 

Peripheral  Nerves. 

A  variety  of  causes  are  responsible  for  diseased  condi- 
tions of  the  peripheral  nerves. 

Traumatic  injuries  are  frequent  causes  of  such  conditions. 
In  the  first  place  a  superficial  nerve  may  be  crushed  between 
the  underlying  bone  and  some  hard  object,  or  more  rarely  be- 
tween a  muscle  in  a  condition  of  powerful  contraction  and  the 
bone.  In  a  number  of  cases  nerves  are  injured  by  blows,  or 
penetrating  w^ounds,  but  tearing  of  a  nerve  owing  to  sudden 
excessive  extension  of  a  limb  is  observed  only  very  occasionally. 
Solution  of  continuity  of  the  nerves  is  rarely  met  with  in  cases 
of  wounds  of  the  surrounding  soft  tissues  or  fractures  of  bones. 

Compression  of  nerves  may  result  from  the  development  of 
neoplasms  either  around  the  nerve,  in  its  immediate  neighbor- 
hood, or  even  in  the  nerve  itself.  Neuromata  occur  almost  ex- 
clusively, but  with  moderate  frequency  in  tlie  ox.  It  is  only 
exceptionally,  however,  that  thev  ^ve  rise  to  anv  symptoms 
(Zietschmann,  S.  B.  1900,  234;  Detroye,  Rov.  Vet.^  1907,  408). 
As  a  rule,  several  nerve  trunks  of  the  head,  trunk  and  limbs 
are  involved  simultaneously,  and  they  also  occur  on  connec- 
tion with  the  fibers  and  ganglia  of  the  sympatliotic.  They  are 
composed  of  fibrous  and  gelatinous  tissue  and  arise  in  connec- 
tion with  the  interstitial  tissue  of  the  nerves,  the  nerve  ele- 
ments remaining  uninjured.  In  some  eases,  ainputational  neu- 
romata develop  after  neurotomy  has  l)een  performed,  and  they 
are  the  cause  of  severe  pain. 

Nerves  may  suffer  compression  owing  to  the  existence  in 
their  neighborhood  of  enlarged  and  indurated  hnnphatic  glands, 
effusions  of  blood,  abscesses,  foreign  bodies,  parasites  (larvae 
of  Hypoderma),  dislocations  of  bones  and  calluses  resulting 
from  fractures  of  bones. 
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Neuritis.  Recent  investigations  have  furnished  evidence 
that  neuritis  is  by  no  means  an  uncommon  disease  in  the  do- 
mesticated animals.  The  explanation  of  the  scanty  records  of 
the  occurrence  of  neuritis  in  the  older  literature  is  that  in 
those  times  it  was  the  central  nervous  system  that  was  princi- 
pally examined  in  cases  in  which  there  were  nervous  disturb- 
ances, the  peripheral  nervous  system  receiving  no  attention  at 
all  or  a  mere  naked-eye  inspection.  Consequently,  the  inflam- 
matory changes  in  the  nerves  which  are  only  recognizable  on 
microscopic  examination  passed  unnoticed. 

There  is  no  doubt  that  cases  occur  in  which  the  neuritis  is 
due  to  chilling,  but  in  what  manner  the  effect  is  produced  is  not 
accurately  known.  There  is  but  little  information  as  to  the 
alterations  that  occur  in  nerves  as  a  result  of  cold,  and  it  can 
only  be  maintained  with  a  certain  amount  of  probability  that 
they  are  of  an  inflanmaatory  nature.  In  the  vast  majority  of 
cases  neuritis  is  due  to  an  infection.  The  inflammation  in  such 
cases  is  set  up  by  microorganisms  or,  as  appears  to  be  more 
commonly  the  case,  by  their  toxins.  At  the  present  time, 
the  causes  of  dourine,  strangles,  and  influenza  are  known  to 
be  capable  of  setting  up  neuritis.  The  results  of  more  recent 
investigations  have  shown  that  certain  poisons  may  cause  neu- 
ritis, provided  the  animals  survive  sufficiently  long,  as  in  the 
case  of  chronic  poisoning,  or  after  recovery  from  a  not  very 
severe  poisoning.  Thomassen  furnished  experimental  proof 
that  lead  possesses  the  power  of  causing  neuritis  in  certain 
nerves.  Up  to  the  present  no  evidence  has  been  adduced  with 
regard  to  other  poisons,  but  it  appears  to  be  probable  that  the 
same  holds  good  for  mercury  and  arsenic.  Many  vegetable 
poisons  of  known  and  unknown  composition  appear  to  be  cap- 
able of  setting  up  neuritis.  Satisfactory  and  conclusive  experi- 
ments and  observations  have  been  made  regarding  the  neuritis 
caused  by  polished  rice.  Mechanical  influences  (stretching, 
blows,  pressure,  etc.)  set  up  chronic  inflammation  in  the  con- 
nective tissue  of  nerve  trunks,  especially  if  they  are  slight  and 
are  in  action  for  a  long  time,  or  affect  one  nerve  repeatedly. 
Finally,  some  cases  may  result  from  the  extension  of  inflam- 
matory processes  that  are  going  on  in  the  neighborhood  of  the 
nerve,  for  example,  pleurisy  may  involve  the  recurrent  nerve, 
the  glosso-pharyngeal  nerve,  may  be  affected  in  pharyngitis  or 
disease  of  the  pharyngeal  organs,  and  severe  inflammation  of  the 
IjTuphatic  glands  may  involve  any  nerve  that  is  near. 

Lesions  that  are  visible  to  the  naked  eye  are  found  in  only 
a  small  proportion  of  cases,  and  then  only  in  cases  in  which  the 
inflammation  has  led  to  the  production  of  a  large  amount  of 
connective  tissue,  pronounced  degeneration,  or  atrophy.  The 
gelatinous  appearance  of  the  perineural  connective  tissue  in 
animals  that  are  greatly  emaciated  must  not  be  considered  as 
an  inflammatory  condition,  since  the  gelatinous  infiltration  is 
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simply  the  result  of  the  removal  of  a  considerable  quantity  of 
fat.  Definite  results  can  be  obtained  only  by  microscopic  ex- 
amination which  reveals,  in  acute  cases,  dilatation  of  the  ves- 
sels, cellular  infiltrations,  small  hemorrhages  in  many  cases, 
in  chronic  forms  an  increase  in  the  amount  of  connective  tissue, 
and  in  both  cases  degeneration  and  disappearance  of  the  nerve 
fibers  extending  in  the  peripheral  direction  from  the  seat  of 
the  disease.  If  the  seat  of  the  inflammation  is  on  the  central 
side  of  the  spinal  ganglia  or  the  ganglia  of  the  cranial  nerves, 
the  degeneration  is  found  in  the  sensory  roots  of  the  spinal 
or  cerebral  nerves  and  in  the  posterior  columns  of  the  cord 
or  in  the  sensory  root  of  the  trigeminal  nerve.  As  a  rule  the 
lesions  do  not  involve  the  whole  cross-section  of  the  nerve  trunk 
to  the  same  extent. 

If  the  inflammation  starts  in  the  connective  tissue  sur- 
rounding the  nerve  it  is  known  as  perineuritis,  but  if  it  has  its 
starting  point  in  the  intraneural  interstitium  it  is  called  in- 
terstitial neuritis.  The  term  parenchymatous  neuritis  is  re- 
served for  those  cases  in  which  the  primary  lesion  is  a  degen- 
eration of  the  nerve  fiber. 

Diseases  of  the  central  nervous  system  and  its  membranes 

frequently  cause  paralysis  and  other  functional  disturbances 
of  the  peripheral  nerves,  but,  strictly  speaking,  these  do  not 
belong  to  the  diseases  now  under  consideration.  On  practical 
grounds  it  appears  to  be  advisable,  however,  to  refer  to  them 
while  the  subject  of  the  diseases  of  the  peripheral  nervous  sys- 
tem is  under  discussion. 

Diseases  of  this  kind  involving  the  purely  motor  nerves 
abolish  the  conductivity  of  the  affected  nerves,  either  entirely  or 
in  part,  either  through  the  entire  cross-section  of  the  nerve  or 
in  a  part  only.  This  results  in  an  infranuclear  (peripheral) 
paralysis  of  the  muscles  supplied  l)y  the  nerves  in  question. 

In  mixed  nerves  the  conductivity  is  preserved  for  a  time, 
and  not  rarely  till  the  time  of  death  in  the  sensory  nerv^e  fibers 
which  are  apparently  more  resistant,  provided  the  nei-\^e  be  not 
completely  severed  or  crushed.  In  view  of  tlio  fact  that  the 
sensory  nerves  are  stimulated  more  easily  by  various  influences, 
disease  of  a  portion  of  a  mixed  nerve,  as  a  rule,  leads  to  pain 
through  the  whole  length  of  the  nerve  and  throughout  the 
area  supplied  by  it.  Tlie  contractions  and  spasms  of  the 
muscles  concerned  and  the  exa.c^geration  of  the  reflex  irrita- 
bility which  is  observed  in  rare  cases  are  due  to  stimulation  of 
the  sensory  fibers.  The  reflexes  persist  so  long  as  the  conduc- 
tivity of  the  motor  nerves  is  not  destroyed.  As  the  motor 
nerves  which  are  very  easily  injured  lose  their  conductivity 
right  from  the  start  or  very  soon  after,  muscular  spasms  and 
exaggeration  of  the  tendon  reflexes  are  very  rarely  observed 
in  diseases  of  the  peripheral  nerv^es,  except  in  disease  of  the 
membranes,  in  which  the  entirely  different  mode  of  development 
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often  produces  the  opposite  effect.  Infranuclear  paralysis  is 
often  associated  with  the  loss  of  conductivity  in  the  motor 
fibers  in  a  mixed  nerve.  Sensation  persists  in  the  paralyzed 
area,  and  it  may  be  either  exaggerated,  but  it  is  diminished  or 
completely  lost  if  the  conductivity  of  the  sensory  nerves  has 
been  destroyed  by  some  very  severe  inflammation. 


1.    Paralysis  of  the  Nerves  of  the  Eye. 

Etiology.  Paralysis  of  the  III,  IV  and  VI  pairs  of  cranial 
nerves  is  generally  due  to  some  intracranial  disease  (menin- 
gitis, concussion  of  the  brain,  encephalitis,  tumors),  and  is  of 
fairly  frequent  occurrence  under  such  circumstances.  (In  a 
case  recorded  by  Zschokke,  the  abductor  nerve  was  subjected 
to  pressure  by  an  intracranial  angioma.)  There  are  no  cases 
on  record  of  extracranial  disease  of  these  nerves,  but  injuries 
might  occur  through  fractures  of  bone  in  their  immediate 
neighborhood,  or  through  the  presence  of  exostoses  or  tumors  in 
the  depth  of  the  orbit. 

In  cases  of  torsion  of  the  eyeball  recorded  in  horses  by  Bal- 
langee  and  Bayer,  Clerchet,  Fayet  &  Nicolas,  the  cause  was  not 
discovered. 

Symptoms.  Paralysis  of  the  oculo-motor  nerve  is  observed 
most  frequently,  the  condition  being  more  rare  in  the  abduc- 
tor and  trochlear  nerves.  In  cases  of  paralysis  of  the  oculo- 
motor the  upper  eyelid  is  dropped  (ptosis),  the  animal  is  un- 
able to  open  the  eye,  but  is  able  to  lift  the  upper  lid  to  a  certain 
extent  by  powerful  contraction  of  the  corrugator  supercilii, 
which  is  supplied  by  the  facial  nerve.  The  bulb  of  the  eye 
is  directed  outwards  and  its  outer  half  somewhat  upwards 
(strabismus  divergens).  The  pupil  is  dilated  and  does  not 
react  to  light.  On  pressure  the  eye  is  not  retracted  into  the 
orbit  and  the  membrana  nictitans  is  consequently  not  seen. 

Paralysis  of  the  external  rectus  muscle,  which  is  supplied 
by  the  abducens  nerve,  causes  the  eyeball  to  turn  inwards 
(strabismus  convergens),  while  paralysis  of  the  trochlear  nerve, 
which  supplies  the  superior  oblique  muscle,  causes  the  eye  to  re- 
volve with  its  outer  part  downwards. 

Dexler  has  repeatedly  observed  exophthalmus  in  cattle,  also  convergent  squint- 
ing, and  functional  disturbances  of  the  muscles  of  the  eyes  associated  with  secondary 
catarrh  of  the  conjunctiva.  The  cause  was  in  all  probability  an  increase  in  the 
intraorbital  fat. 

Prognosis.  Improvement  is  scarcely  to  be  hoped  for,  but 
it  depends  upon  the  nature  of  the  primary  disease.  Exceptions 
to  this  rule  are  many  cases  of  concussion  of  the  brain  or  rota- 
tion of  the  eyeball  without  other  disturbances    (Ballangee). 
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Treatment.  •  In  view  of  the  fact  that  the  origin  of  the  dis- 
ease is  as  a  rule  central,  treatment  should  be  along  the  lines 
laid  down  for  diseases  of  the  brain  or  its  membranes. 

Literature.  Ballang^e,  A.  f.  Tk.,  1906,  XXXII,  103.— Clerchet,  Fayet  and 
Nicolas,  BuU.,  1909,  490.— Zschokke,  Schw.  A.,  1885,  XXVII,  174. 


2.    Paralysis  of  the  Trigeminal  Nerve. 

Occurrence.  This  paralysis  has  up  to  the  present  been  ob- 
served in  the  horse  and  dog,  and  Reuschel  claims  to  have 
seen  it  in  a  cow.  (Hintze  found  degenerative  atrophy  of  the 
infraorbital  nerve  in  a  pig  affected  with  rickets  of  the  jaw.) 
In  the  dog,  the  disease  is  not  rarely  observed,  even  if  cases  of 
rabies,  in  which  it  is  common,  and  cases  of  distemper,  in  which 
it  is  infrequent,  are  excluded. 

Etiology.  The  principal  causes  of  paralysis  of  the  tri- 
geminal nerve  in  the  dog  are  rabies  and  distemper,  but  among 
other  causes  may  be  mentioned  inflammation  of  the  brain  in  the 
neighborhood  of  the  pons  (Mathis),  concussion  of  the  brain 
(Hutyra  &  Marek),  the  development  of  a  neoplasm  around  the 
intracranial  root  (Gratia,  and  Cadeac  &  Roquet,  a  gliosarcoma 
and  an  endothelioma)  and,  under  certain  circumstances,  squeez- 
ing of  the  motor  branch  through  powerful  contraction  of  the 
muscles  of  mastication  (laying  hold  of  some  heavy  object,  bit- 
ing a  hard  bone,  etc.). 

The  crushing  of  the  motor  branch  between  the  masseter  and  temporal  muscles 
is  explained  by  supposing  that  the  nerves  mentioned  are  pressed  against  the  condy- 
loid process  during  active  contraction  of  the  temporal  muscle.  This  is  particularly 
the  case  when  a  dog  forcibly  closes  its  widely  opened  mouth  or  is  holding  a  heavy 
object  in  its  mouth.  A  consideration  of  the  anatomy  of  the  part  is  sufficient  to 
convince  one  that  a  crushing  of  the  motor  branch  only,  and  one  that  is  as  a  rule 
bilateral,  is  quite  possible,  and  it  is  not  necessary  to  suppose  that  the  cause  is 
either  rheumatism  or  some  intoxication,  as  Cadiot  and  Almy  assert.  The  sudden 
onset  of  the  disease  contraindicates  this. 

The  disease  is  met  with  only  very  occasionally  in  the  horse. 
In  a  case  recorded  by  Lydtin,  the  cause  of  the  paralysis  was 
a  fibrosarcoma  in  the  immediate  neighborhood  of  the  Gasserian 
ganglion,  and  a  growth  of  the  same  nature  close  to  the  temporo- 
maxillary  joint  is  recorded  as  the  cause  by  Tempel.  Meyer, 
in  one  case  ascribes  the  paralysis  to  the  presence  of  an  angioma 
in  the  cranium,  and  neuritis  is  said  to  be  the  cause  in  cases 
mentioned  by  Roll,  Liipke,  Dexler  and  Marek.  Sometimes  tri- 
geminal paralvsis  appears  to  be  due  to  concussion  of  the  brain 
(Berton,  Pr.  Mil.  Vb.). 

Symptoms.  In  cases  of  paralysis  of  all  three  branches  of 
the  trigeminal  nerve  both,  disturbance  of  mastication  and  loss 
of  sensibility  are  observed.     If  the  first  branch   (ophthalmic 
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]>rancli)  he  alone  affected  tlie  skin  over  the  forehead  iip  to  the 
level  of  the  ears  (fi^.  102),  the  eyelids,  the  nasal  mucous  niem- 
hraiie,  the  surface  of  the  eyebail  and  tlie  cornea  are  insensitive. 
Pressure  on  the  cornea  does  not  cause  closure  of  the  lids  nor 
retraction  of  the  eye.  Particles  of  dust  and  dirt  settling  on  tlie 
surface  of  the  eye  are  not  perceived  and  consequently  not  re- 
moved. As  a  resnlt  of  this  the  cornea  becomes  cloudy  and  soon 
ulcerates,  thus  allowini''  the  inflanniiation  to  spread  to  deeper 
parts  of  the  eye  (ophtlialmia  neuroparalytica). 

If  the  second  brancli  be  paralyzed  (the  superior  and  in- 
ferior maxillary  branches)  there  is  loss  of  sensation  of  the  skin 
of  the  face,  of  the  dorsum  of  the  nose,  the  cheeks  and  liijs  and 
the  mucous  niemhrane  of  the  tonsrne  on  tlie  diseased  side  (fig. 
102).  The  tongue  is  injured  during  mastication  without  the 
animal  feeling  it.  The  upjier  lip  on  the  diseased  side  is  drawn 
towards  tlie  opposite  side  owing  to  loss  of  muscular  tone,  while 
tlie  insensitive  half  of  the  lower  lip  moves  slowly.  Simultane- 
ous paralysis  of  the  vaso-motor  nerves  may  cause  intense  red- 
dening of  the  mucous  mem- 
branes. In  cases  of  paralysis 
caused  by  compression  the  an- 
esthesia is  always  preceded  by 
hyperesthesia. 

Disease  of  the  lower  branch 
causes  also  paralysis  of  the  nius- 
cles  of  maKtication  (masseter, 
temporal,  internal  and  external 
pterygoids).  The  animal  mas- 
ticates with  the  sound  side  only, 
the  teeth  of  tlie  opposite  sitle 
scarcely  coming  into  contact 
with  each  other.  One  can  easily 
convince  oneself  of  this  liy  allow- 
ing the  animal  to  cliew  some 
bard  oliject.     The  lower  row  of 

incisors  is  pulled  away  from  the  paralyzed  side  and  a  narrow 
space  is  left  hctween  the  upper  and  lower  rows.  The  teeth  on 
the  paralyzed  side  do  not  wear  properly  and  particles  of  food 
collect  between  the  cheek  and  the  teeth  owing  to  the  insensitive- 
ness  of  the  mucous  membrane.  If  the  liand  be  placed  on  the 
temporal  region  or  on  the  masseters  during  mastication  it  can 
be  noticed  clearly  that  while  the  muscles  on  the  sound  side  con- 
tract, those  on  the  opposite  side  remain  quiescent.  In  time 
the  paralyzed  muscles  undergo  atrophy. 

In  dogs  paralysis  of  the  trigeminal  nerve  resulting  from 
crushing  by  the  contraction  of  the  muscles  of  mastication  tends 
to  be  bilateral  and  involves  the  motor  l>ranch  only.  The  mouth 
is  held  open  and  the  lower  jaw  is  dropped,  but  it  is  easily  raised. 
The  tongue  is  dry  and  hangs  out  of  the  mouth,  there  is  a  flow  of 
saliva   (fig.   102),  food  and  water  cannot  be  taken,  but  food 


Fig.  liVZ,  Paralrsis  of  the  tri^'eniin- 
ill  nerv^e  dn**  tf>  cniituRinii  nf  Uie 
brain.  The  dnrk  \hw  indicrttcs  tht? 
upper  and  posterior  line  of  the  ttntya- 
thetic   area. 
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placed  upon  the  tongue  is  gulped  down  with  some  effort.  In 
some  cases  rabies,  and  exceptionally  distemper,  may  be  accom- 
panied by  bilateral  paralysis. 

Paralysis  due  to  diseases  of  the  brain  is  in  many  cases  only 
partial,  the  loss  of  sensibility  is  often  limited  to  one  or  the  other 
branch  of  the  nerve,  while  a  partial  disease  of  the  long  tri- 
geminal nucleus  or  the  root  appears  to  be  quite  possible. 

In  manj  cases  facial  paralysis  follows  paralysis  of  the  trigeminal  nerve 
(Dezler,  Tempel  and  Marek),  or  there  may  be  symptoms  of  bulbar  paralysis.  In 
a  case  of  paralysis  caused  by  a  subparotid  abscess  Dupas  observed  simultaneously 
hyperidrosis  and  hyperthermia  of  the  head  and  part  of  the  neck,  and  hyperesthesia 
of  the  larynx. 

Course.  In  the  dog  paralysis  resulting  from  a  blow  on  the 
peripheral  portion  of  the  nerve  may  be  cured  within  one  or  two 
weeks  or  in  some  cases  later  if  the  animal  be  fed  artificially  in 
the  meanwhile.  In  some  cases,  however,  the  paralysis  is  per- 
sistent, in  which  case  there  is  pronounced  atrophy  of  the  mus- 
cles of  mastication.  Paralysis  due  to  concussion  of  the  brain 
is  in  some  cases  curable,  but  paralysis  due  to  other  causes  does 
not  tend  to  disappear. 

Diagnosis.  There  is  no  diflSculty  about  recognizing  paraly- 
sis of  the  motor  and  sensory  branches,  but  the  discovery  of  the 
cause  is  sometimes  associated  with  some  difficulty.  Differen- 
tial diagnosis  of  the  paralysis  observed  in  rabies  from  the  other 
forms  of  bilateral  paralysis  is  easy  when  the  change  in  the 
habits  of  the  animal,  its  appearance,  the  disturbance  of  appetite 
and  swallowing  and  the  weakness  of  the  hind  quarters  are  taken 
into  consideration. 

Treatment.  In  cases  of  paralysis  of  the  jaws  resulting 
from  concussion  the  principal  thing  is  to  provide  the  animal 
with  nourishment  artificially.  This  may  be  done  either  with  a 
stomach  tube  or  l)y  simply  placing  pulpy  or  somewhat  more 
solid  food  on  the  root  of  the  tongue.  Further  treatment  ap- 
pears to  be  superfluous  except  massage  and  the  application  of 
electricity.  Similar  treatment  may  be  adopted  in  cases  result- 
ing from  concussion  of  the  brain.  Treatment  in  other  cases  is 
useless. 

Literature.  Berton,  Rev.  G^^n.,  1903,  T,  455.— Cadeac  and  Roquet,  J.  V^t., 
1908,  65.— Dexlor,  Nervenkrkh.  d.  Pferdea,  1899,  26  (Lit.).— Franz,  B.  t.  W.,  1903 
40.— Meyer,  Monh.,  1904,  XV,  60.— Pr.  Mil.  Vb.,  1902,  92.— Regenbogen,  B.  t.  W.! 
1907,  325.— Reusehel,  W.  f.  Tk.,  1907,  706. 

Spasms  of  the  Muscles  Supplied  by  the  Trigeminus.  These  are  ob- 
served in  eases  of  tetanus  (trismus)  and  they  also  appear  to  be  some- 
what frequent  in  cases  of  distemper,  in  which  cases  there  are  more  or 
less  rhythmic  contractions.  The  contractions  occur  either  on  owe  or 
both  sides  causing  the  teeth  to  be  brought  together  in  such  a  way  aa 
to  produce  a  distinct  cracking  sound. 
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Acute  cerebral  meningitis  may,  in  some  cases,  give  rise  to  tonic 
or  clonic  contractions  of  the  muscles  supplied  by  the  trigeminus. 

Tonic-clonic  spasms  have  been  observed  in  the  area  supplied  by  the  trige- 
minus in  a  horse  showing  symptoms  of  sleepy  staggers  (Hutyra  &  Marek).  The 
lower  jaw  was  pressed  spasmodically  against  the  upper,  the  angle  of  the  lip  and 
the  upper  lip  on  both  sides  were  drawn  upwards,  and  the  lower  Up  downwards, 
giving  the  horse  an  appearance  resembling  a  dog  gnashing  its  teeth.  The  muscles 
of  mastication  showed  more  or  less  persistent  contractions.  The  attacks  occurred 
in  a  remarkable  way  during  feeding,  every  time  the  animal  opened  its  mouth  a 
little  widely.  There  were  no  detectable  disturbances  of  sensibility  or  other  abnor- 
malities to  be  discovered  in  the  mouth. 


Neuralgia  of  the  Trigeminus  (Tic  douloureux).  Bielefeld,  Liau- 
tard,  Strebel  and  Williams  claim  to  have  observed  the  disease.  Will- 
iams observed  it  in  horses  of  very  active  temperament,  and  more  fre- 
quently during  movement  than  rest.  There  was  restless  tossing  of  the 
head  and  rubbing  of  the  lips  against  any  object  at  hand.  In  three 
cases  resection  of  the  infra-orbital  nerve  caused  disappearance  of  the 
symptoms,  while  in  one  case  there  was  only  improvement.  Bielefeld  ob- 
served increased  sensitiveness  and  hyperidrosis  in  the  area  supplied  by 
the  nerves.— (Bielefeld,  Pr.  Mt.,  1856-57,  103.— Liautard,  Bull.,  1903, 
40.) 

3.    Paralysis  of  the  Facial  Nerves. 

Occurrence.  Paralysis  of  the  facial  nerves  occurs  with 
moderate  frequency  in  the  horse,  but  only  rarely  in  the  other 
species. 

Etiology.  Anatomical  considerations  and  the  general  con- 
ditions of  their  employment  suggest  that  traumatism  is  the 
principal  cause  of  facial  paralysis  in  horses,  the  point  where 
the  nerves  turn  the  posterior  border  of  the  jaw  being  exposed 
to  various  injuries.  In  many  cases  cold  seems  to  play  a  part, 
especially  when  the  animal  is  hot  and  stands  facing  or  sideways 
to  a  cold  wind,  or  when  in  winter  an  animal  stands  opposite 
an  open  window  or  door  in  the  stables. 

In  rare  cases  the  paralysis  may  be  caused  by  inflammatory 
infiltration  of  the  pharyngeal  and  parotid  regions,  the  growth 
of  a  neoplasm  involving  the  ligaments  of  the  temporo-maxillary 
articulation  (fibrosarcoma,  Tempel),  a  subarticular  melanoma, 
a  dental  cyst  (Deghilage),  or  an  abscess  in  the  long  cornu  of 
the  hyoid  bone  (Jewtichilew).  Sometimes  neuritis  is  the  cause. 
Dexler  found  extensive  cellular  infiltration  and  degeneration 
of  the  nerve  fibers  in  both  facial  nerves  in  the  neighborhood 
of  geniculate  ganglion.  The  facial  paralysis  which  appears 
to  be  common  in  dourine  is  due  to  a  neuritis,  and  the  same 
holds  good  in  the  case  of  paralysis  seen  in  some  cases  of  influ- 
enza. In  many  cases  paralysis  of  the  facial  nerves  is  due  to 
disease  in  distant  organs  (wounds,  laminitis,  cellulitis,  colic), 
and  according  to  Dieckerhoff  the  cause  in  such  cases  is  a  septic 
intoxication.  In  view  of  the  fact  that  the  nerve  is  exposed  to 
injury  at  the  point  where  it  turns  round  the  jaw  the  cause  of  the 
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paralysis  in  these  cases  is  probably  an  injury  due  to  the  animal 
lying  down  for  a  long  time  or  rolling,  and  especially  in  unsuit- 
able stables.  Other  causes  are:  inflammation  of  the  middle 
ear,  caries  of  the  petrous  temporal  bone,  neoplasms  in  the  base 
of  the  brain,  inflammation  or  contusion  of  the  pons  or  anterior 
portion  of  the  medulla,  thrombosis  of  the  inferior  cerebellar 
artery  (Vosshage),  etc. 

In  cattle  paralysis  of  the  facial  nerves  sometimes  results 
from  inflammation  of  the  middle  ear  (Leblanc),  epidermal  col- 
lections in  the  passage  of  the  ear,  actinomycosis  in  the  parotid 
region  (Fuchs),  tuberculosis  of  the  brain  (Fuchs).  It  is  only 
exceptionally  that  it  is  caused  by  mechanical  injury,  because  the 
facial  nerve  is  protected  by  the  horns  and  it  is  not  exposed  to 
injury  for  half  its  length.  Paralysis  of  the  facial  nerve  follow- 
ing parturient  paresis  is  obviously  of  traumatic  origin. 

Cases  resulting  from  chill  have  been  recorded  in  the  dog 
(Trossinow  observed  it  in  a  dog  after  being  brought  out  of 
cold  water),  neoplasms  in  the  parotid  region  (Gratia,  sarcoma), 
more  frequently  from  inflammation  of  the  middle  and  internal 
ear,  caries  or  tuberculosis  of  the  temporal  bone  (Montfallet), 
and  finally  encephalitis  due  to  distemper. 

Sjnnptoms.  In  cases  in  which  all  the  branches  of  the  nerve 
are  paralyzed  the  following  symptoms  are  observed.  Owing  to 
paralysis  of  the  muscles  of  the  ear  that  organ  occupies  a  hori- 
zontal position  or  even  hangs  down  on  the  paralyzed  side.  In 
dogs  with  naturally  hanging  ears  it  hangs  over  backwards  or  is 
quite  normal  in  position,  but  does  not  show  movements  corres- 
ponding to  the  ear  of  the  opposite  side  (fig.  103).  Paralysis 
of  the  orbicularis  palpebrarum  abolislies  the  power  of  closing 
the  eye  and  as  a  result  the  eye  remains  open  but  the  palpebral 
fissure  appears  narrower  than  on  the  opposite  side,  or  the  upper 
lid  hangs  down  somewhat  because  the  corrugator  supercilii 
which  assists  in  the  elevation  of  the  lid  is  also  paralyzed.  The 
sudden  meeting  of  some  obstacle  does  not  result  in  closure  of 
the  eye,  but  if  the  cornea  or  conjunctiva  be  touched  the  mem- 
brana  nictitans  is  pushed  forwards,  the  eyeball  is  turned  in- 
wards and  upwards  showing  that  the  inability  to  close  the  eye 
results  from  paralysis  of  the  orbicular  muscle  and  not  of  the 
trigeminus.  In  spite  of  the  absence  of  power  to  close  the  eye 
there  is  no  tendency  to  the  development  of  severe  inflammatory 
conditions  of  the  cornea  owing  to  the  movements  of  the  eyeball 
and  of  the  membrana  nictitans.  There  may  be  slight  turbidity 
and  even  small  superficial  losses  of  tissue  in  cases  of  complete 
paralysis.  Tliere  is  often  laelir>nnation  which  results  in  the 
loss  of  hair  below  the  inner  angle  of  the  eye  if  it  persists  for 
long. 

Tn  contrast  to  what  is  seen  in  horses  and  cattle,  the  hanging  of  the  upper 
lid  does  not  appear  to  be  constant  in  the  dog.  In  a  ease  recorded  by  Miiller  the 
palpebral  fissure  on  the  x)aralyzed  side  was  wider  than  normal.  As  a  result  of  ex- 
perimental section  of  the  auriculo-palpebral  nerve  in  a  dog  Marek  observed  marked 
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drooping  of  the  upper  li*!  so  Jod^  as  the  ypper  lids  were  not  elevated  to  the  niaxi 
mum,  but  wlien  this  occurred  the  openiug  on  the  i^atind  side  was  wider  lit  auother 
dog  affected  with  facial  paralysis  the  jialpeliral  fis«\ire  apfieared  wider  only  while 
the  dog  remained  quiet,  an«l  this  as  a  result  of  marked  dropping  of  the  lower  lid. 

Ill  the  liorse  the  ala  of  the  nose  is  relaxed  and  sunken  against 
the  septum*  The  nostril  is  elon*,^iited  and  narrow  and  appears 
to  be  lower  in  position  than  that  of  the  opposite  side  {fig.  103). 


I'i^'.   l(i:{.     Tutiil  paralysis  of  \\w  left   fnrinl  rterve. 

During  inspiration  tlie  wint,^  of  the  nostril  is  foreildy  dra^vn  in- 
wards, thus  narrowinii:  the  opening  still  more.  In  the  other 
species  only  absence  of  movement  of  the  nostrils  is  observ*ed 
during  respiration  or  smelling  at  objects^ 

In  the  horse  the  upper  lid  appears  to  be  drawn  to  the  sound 
side  to  a  marked  extent.  Tlie  angle  of  the  mouth  on  the  sound 
side  is  higlier  and  that  half  of  the  mouth  is  a  little  open  owing 
to  the  dropping  of  the  lower  lip,  exposing  the  edges  of  the  teeth 
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of  the  lower  jaw  (figs.  103  and  104).  Pricking  the  paralyzed 
lower  lip  causes  no  contract  ion,  but  the  animal  moves  its  head 
because  it  feels  the  prick. 

In  the  early  stages  the  tongue  frequently  hangs  out  of  the 
mouth,  but  later  assumes  its  normal  position  and  is  capable  of 
noiTual  movements.  Owing  to  paralysis  of  the  cheeks,  particles 
of  food  remain  between  the  cheeks  and  the  molar  teeth  and  the 
nmeous  membrane  is  sometimes  injured.  During  drinking  the 
head  is  sometimes  held  obliquely,  the  paralyzed  side  being  the 
lower. 

In  cases  of  bilateral  paralysis  all  the  abnormalities  are 
present  saving  the  lateral  displacement  of  the  lips.  In  the  horse 
tliere  is  great  difficulty  of  respiration  owing  to  narrowing  of 
botli  nostrils  and  if  the  animal  be  made  to  move  fast  this  may 
amount  to  suffocation  (MoUer).  In  cases  of  bilateral  paralysis 
of  the  lips  there  is  often  difticulty  in  the  prehension  of  foodj 

horses  bury  their  mouths  deeply 

^^^^  in  food  or  water  and  drink  in  a 

^^^^^^"^^  manner  resembling  that  seen  in 

^^^  P^'^^^     AVhen  drinking  out  of  shal- 

7.  .^^^4^        .^^^k        ^*^^^^   vessels   they   make   lapping 

nmvements  with  the  tongiie.  In 
cases  of  severe  bilateral  paralysis 
a  portion  of  the  water  taken  in 
escapes  through  the  nose  owing 
to  paralysis  of  the  soft  palate. 

In  mild  cases  the  mechanical 
irritability  of  the  nerve  is  either 
normal  or  only  slightly  altered^ 
whereas  in  severe  cases  it  is  soon 
completely  lost. 

Paralysis  of  the  facial  nerve 
arising  from  disease  of  the  brain 
or  its  membranes  may  be  associ- 
ated with  paralysis  of  other  cra- 
nial nerves  and  not  rarely  with  hemiplegia  of  the  opposite  side 
(hemiplegia  alternans).  Dupas  observed  hyperidrosis  and  hy- 
perthermia of  the  same  side  of  the  head  and  the  upper  part  of 
the  neck,  and  byjjeresthesia  of  the  Iar\mx  in  a  case  of  paralysis 
caused  by  a  subparotid  abscess  (see  page  720), 

The  Byniptoins  *lescribed  refer  to  paralrsis  due  to  lesions  of  the  nerve  triinlii 
the  root  or  thj?  Eueleus.  Nothirijj  definite  is  known  fe^s^rdin^  paralyfis  of  the 
facial  nerve  due  to  intemiption  of  the  central  motor  path  leading  to  the  niicleus 
of  the  nerve  (Bupra-uuclear  paralysis).  Such  paralysis  may  occur  in  cases  of 
hemiplegia  of  supra  pontine  origin  and  on  the  fjanie  side.  The  Bymptonis  that 
would  he  expected  in  stich  cases  would  be  like  those  observed  in  the  human  mihjeot; 
perBistence  and  even  exaggeration  of  the  reflex  irritability,  unaltered  excitahiUty 
to  meehanical  stitnnli,  the  ahpenre  of  degeneration  reaction,  and  finally,  pronoutii'ed 
abnormalities  of  the  lower  faeial  branches. 


Fig,  l'»4.  l*:irnly(^is  of  the  left  faciul 
Tierve  in  a  dog  n-ssoeiiitcd  with  twist- 
ing of  the  bead  owing  to  Kiuniltnne- 
oufl  internal  ear  di sense.  The  left  eye 
cannot  l>e  closed  and  the  left  liiilves 
of  the  lipH  hang   down. 


Course.     Tbe  cases  of  paralysis  due  to  injury  or  cold,  whioh, 
as  a  mlej  are  unilateral  and  limited  to  the  lower  branch,  recover 
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in  many  cases  within  a  few  clays,  but  in  some  cases  only  after 
several  weeks.  It  occurs  only  rarely  that  a  certain  amount  of 
weakness  of  the  muscles  of  the  face  persists  when  the  paraly- 
sis has  persisted  for  a  long  time.  If  the  seat  of  the  disease  is 
in  the  temporal  bone  or  the  cranial  cavity,  the  prognosis  is,  as  a 
rule,  unfavorable.  The  same  holds  good  in  cases  of  bilateral 
paralysis  owing  to  the  difficulty  of  respiration  and  of  taking 
nourishment. 

Diagnosis.  The  symptoms  of  facial  paralysis  are  so  strik- 
ing and  characteristic  that  it  is  only  the  localization  and  deter- 
mination of  the  cause  that  presents  any  difficulty.  Paralysis 
due  to  a  lesion  of  the  facial  trunk  involves  all  three  branches. 
If  the  lesion  is  situated  outside  the  stylo-mastoid  foramen  there 
is  no  paralysis  of  the  muscles  of  the  ear,  because  the  nerves 
supplying  these  muscles  separate  from  the  main  nerve  imme- 
diately outside  this  foramen  and  consequently  escape  injury. 
On  the  other  hand,  even  in  neuritis  of  the  trunk,  all  the  branches 
are  not  always  involved.  The  nearer  the  lesion  is  to  the  inferior 
maxillary  branch  the  less  likelihood  there  is  of  the  auriculo- 
palpebral  branch  being  injured.  The  orbicular  muscle  and  the 
corrugator  escape  if  the  conductivity  of  the  nerve  is  destroyed 
at  or  near  the  seat  of  injury.  This  is  usually  the  case  in  the 
horse.  If  the  nerve  be  diseased  within  the  temporal  bone  there 
may  be  pain  on  pressure  in  this  region  and  loss  of  hearing.  It 
is  also  possible  that  if  the  nerve  be  injured  in  horses  near  the 
auditory  meatus,  the  geniculate  ganglion  or  somewhat  deeper, 
there  may  be  regurgitation.  If  the  intracranial  portion  be  dis- 
eased there  may  be  functional  disturbances  of  neighboring 
nerves,  the  auditory  and  abducens  (deafness  and  squinting  of 
the  eye  on  the  diseased  side),  and  there  may  even  be  hemiplegia. 
In  these  cases  all  the  branches  are,  as  a  rule,  involved,  but  if  the 
nucleus  be  diseased  individual  branches  may  be  more  or  less 
free.  Infranuclear  paralysis  involving  exclusively  the  lips, 
nose  and  cheeks,  is  almost  without  exception  due  to  a  lesion  at 
the  geniculate  portion,  if  no  other  nervous  sjinptoms  are 
present. 

Horses  in  poor  condition  or  old  horses  frequently  allow  the  lower  lip  to  hang, 
but  a  prick  with  a  needle  always  causes  a  contraction.  In  cases  of  facial  jtaialvfis 
this  movement  is  absent  because  the  paralysis  is  almost  always  of  infra-nuclear 
origin  and  there  is  consequently  a  loss  of  reflex  irritability. 

Treatment.  Paralysis  due  to  an  injury  or  to  cold  tends  to 
disappear  without  any  special  treatment,  especially  if  the  ani- 
mal be  turned  out.  It  appears  to  be  probable  that  auto-mas- 
sage plays  some  part  in  the  cure.  Systematic  massage  of  the 
muscles  of  the  face  and  ear  and  the  application  of  electricity 
must  be  borne  in  mind.  In  cases  that  are  due  to  abscess-forma- 
tion or  the  growth  of  neoplasms  surgical  interference  may  have 
the  desired  result. 

Soft  food  should  be  given  and  particles  remaining  between 
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the  teeth  and  the  cheeks  should  be  removed.  If  the  usefulness 
of  the  animal  is  impaired  owing  to  bilateral  narrowing  of  the 
nostrils  the  collapse  of  the  paralyzed  nostrils,  may  be  prevented 
by  sutures  or  tracheotomy  may  afford  relief. 

Literature.  Caddac,  J.  V6t.,  1902,  526.— Dexler,  Monh.,  1896,  VII,  193; 
Nervenkrkh.  d.  Pferdes,  1899,  27  (Lit.);  Ergebii.  d.  Path.,  1900,  VII,  458. — Dupas, 
Bull.,  1904,  527.— Dutrey,  Add.,  1906,  339.— Miiller,  S.  B.,  1900,  261.— Pr.  MiL  Vb., 
1899,  97.— Pesadory,  Clin.  Vet.,  1906,  543.— ReinshageD,  Pr.  Vb.,  1904,  II,  62.— 
Vosshage,  D.  t.  W.,  1902,  483. 


Spasm  of  the  Facial  Nerve.  This  occurs  with  moderate  frequency 
in  dogs  as  a  result  of  encephalitis,  due  to  distemper,  the  cause  being 
inflammation  in  the  neighborhood  of  the  nucleus  of  the  nerve.  In  a 
case  carefully  investigated  by  Cadiot,  Gilbert  and  Roger,  the  contrac- 
tions remained  imaltered  after  destruction  of  the  paths  leading  to  the 
nucleus  of  the  facial  nerve,  but  disappeared  after  destruction  of  that 
nucleus.  The  condition  has  also  been  observed  in  cases  of  meningitis 
and  other  forms  of  encephalitis,  and  apparently  also  in  cases  of  simple 
neurosis.  In  all  these  cases,  there  are  clonic  spasms  of  the  muscles 
supplied  by  the  nerve,  while  in  tetanus  there  are  generally  tonic 
spasms. 


4.    Paralysis  of  the  Auditory  Nerve. 

Etiology.  Paralysis  of  the  cochlear  nerve,  the  true  or^an 
of  hearing,  is  a  congenital  defect  in  albinotic  animals  and  is  due 
to  a  defective  condition  of  the  spiral  ganglion  with  resulting  de- 
generation of  the  organ  of  Corti  (Alexander,  Tandler,  Beyer). 
Paralysis  of  the  nerve  may  also  be  caused  by  inflammatory 
changes  in  the  internal  ear  (Jakob),  or  intracranial  disease  in 
the  neighborhood  of  the  medulla  oblongata. 

Paralysis  of  the  vestibular  nerve  is  frequently  observed  in 
dogs,  pigs,  rabbits  and  birds.  It  is  often  caused  by  inflamma- 
tion of  the  middle  and  internal  ear  as  in  swine  plague  (Berg- 
mann),  in  contagious  rhinitis,  inflammation  of  the  nose  caused 
by  coecidia,  and  in  chicken  pest.  The  paralysis  may  also  be 
caused  by  inflammation  or  caries  of  tlie  petrous  temporal  bone. 
Other  causes  are:  concussion  of  the  brain  (see  page  623),  and 
hemorrhages  of  the  internal  ear  caused  in  a  similar  manner. 
Other  diseases  of  the  medulla  or  the  cerebellum  may  cause  in- 
terruption in  the  conductivity  of  the  vestibular  nerve.  In  pi- 
geons it  is  observed  in  cases  of  contagious  meningitis  (megrims). 

Symptoms.  Bilateral  disease  of  the  cochlear  nerve  is  easily 
recognized  owing  to  complete  deafness,  but  if  the  disease  bo 
unilateral  it  generally  escapes  the  owner's  notice  and  is  very 
difficult  to  demonstrate. 

Unilateral  paralysis  of  the  vestibular  nerve  is  evidenced  in 
all  species  by  the  head  being  held  in  an  ol)lique  position,  the  dis- 
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eased  side  bei!i.Sif  held  lower  (see  Ii*;s.  104  antl  105),  but  the  luwer 
jjart  of  the  head  is  generally  turned  baek  towards  the  sound 
side.  This  ttiniiiii?  of  the  head  may  be  slight  or  45'-  to  75  ;  but 
in  birds  it  Duiy  be  as  uiueh  as  ISiP  or  more,  j^o  tliat  the  roof  of 
the  eraniuui  is  in  uiany  eases  in  eontaet  with  the  groiincl  (see 
hg.  105).  Rolling  movenn^nts  are  common  in  the  siuali  animals^ 
Init  quite  exeeptioual  in  the  large,  the  rolling  always  being  to- 
wards the  diseased  side.  Animals  sometimes  take  up  strained 
positions.  The  abnormal  position  of  the  bead  eauses  tlie  ani- 
mals, if  they  try  to  move  at  a!!,  to  w^alk  in  cireles  tow^ards  the 
sound  side,  but  sometimes  tlie  uioveiueuts  are  in  the  opposite 
direetion  or  at  any  rate  they  cannot  walk  in  a  straight  line. 
There  is  frequently  horizontal  nystagmus  towards  the  sound 


Fig.    105,     Purii lysis    of    tUv    ve^tilmUir    nerve    in    n    fowl. 

mure    Ihnu     \S{)\ 


TwUting  of  tilt!  head 


side  with  conjugate  position  of  the  eyes  (see  page  593).  There 
may  be  diRi<*ulty  in  taking  food  and  in  lurds  it  is  commonly 
quite  impossible* 

If  the  disease  is  bilateral  it  closely  resembles  cerebellar 
ataxia,  only  the  symptoms  are  limited  to  the  bead  and  neck. 

Course.  While  paralysis  due  to  injury  generally  disap- 
pears comi>Ietely  within  a  few  days  to  a  week,  other  diseases  of 
the  auditory  nerve  are,  as  a  rule,  persistent,  depeudiog  upon 
the  nature  of  the  primary  disease. 

Treatment.  In  traumatic  eases  quiet,  and  artificial  feeding 
if  necessary,  are  suflficient.    If  there  is  coincident  disease  of 
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the  ear  local  treatment  or  surgical  interference  are  indicated. 
In  the  socalled  megrims  of  the  pigeon  an  attempt  should  be  made 
to  isolate  the  diseased  birds  and  carry  out  thorough  disinfec- 
tion. Cold  water  may  be  sprinkled  on  the  head  and  calomel 
given  in  doses  of  0.02-0.05  gm. 

Literature.  Alexander  &  Tandler,  A.  f.  Ohrenheilkunde,  LXVI,  161. — 
Barany,  Neur.  Cbl.,  1906,  776.— Berffmann,  Fortschr.  d.  Vet.  Hyg.,  1907,  242  (Lit.). 
— Beyer,  A.  f.  OhrenheilkuDde,  LXIV,  273. — Beyer  &  Lewaodowsky,  Engelmann 's 
A.  f.  Phys.,  1906,  451.— Dexler,  Z.  f.  Tm.,  1897,  I,  124.— Klee,  Gefliigelkrkh.,  1905, 
32.— ZurD,  D.  Z.  f.  Tm.,  1875,  I.  278. 


5.    Paralysis  of  the  Vagus. 

Occurrence.  Apart  from  paralysis  of  the  recurrent  nerve, 
paralysis  of  the  vagus  is  of  very  rare  occurrence  owing  to  the 
protected  position  of  the  nerve. 

Etiology.  Inflammatory  processes  in  the  vagus  are  some- 
times set  up  by  bacteria  or  their  toxins,  or  the  nucleus  or  root 
of  the  nerve  may  become  diseased  owing  to  disease  of  the 
medulla  oblongata.  Thomassen  has  adduced  experimental  evi- 
dence that  in  the  horse  chronic  lead  poisoning  causes  extensive 
paralysis  of  all  the  branches  of  the  vagus.  The  various  species 
of  Lathyrus  appear  to  be  capable  of  producing  a  similar  con- 
dition. 

Symptoms.  Since  the  greater  part  of  the  pharynx  and 
esophagus  are  supplied  with  motor  fibers  from  the  vagus,  diffi- 
culty in  swallowing  is  a  prominent  symptom;  there  may  be  re- 
gurgitation of  food  or  it  may  collect  in  the  esophagus.  Paraly- 
sis of  the  muscles  of  the  larynx  causes  stertorous  and  difficult 
breathing.  The  animals  cannot  be  made  to  cough,  but  when 
coughing  occurs  naturally  it  is  deep  and  prolonged.  If  at- 
tempts be  made  to  make  an  animal  cough  there  may  be  simply  a 
prolonged  forcible  expiration.  As  a  result  of  the  difficulty  of 
swallowing  and  loss  of  sensation  of  the  mucous  membrane  of  the 
larynx,  food  may  pass  down  the  trachea  and  may  cause  death 
by  suffocation  or  more  frequently  gan.e:renous  pneumonia.  The 
pulse  is  accelerated  and  in  cases  of  lead  poisoning  it  is  hard. 
There  are  also  in  all  probability  disturbances  of  the  movements 
of  the  stomach  and  intestines,  but  nothing  definite  is  known  at 
the  present  time  regarding  this. 

Treatment.  This  is,  as  a  rule,  useless.  In  cases  of  chronic 
lead  poisoning  the  systematic  administration  of  potassium  iodide 
may  be  tried. 

Literature.     Thomassen,  Monatschr.  f.  Psych,  u.  Xeiirologie,  1903,  423   (Lit.). 
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6.    Paralysis  of  the  Recurrent  Nerve. 

{Roaring,  Laryngeal  Hemiplegia.) 

HistoricaL  The  connection  between  roaring  and  paralysis  of  the 
recurrent  nerve  w^as  first  demonstrated  by  Dupuy  (1830)  and  Youatt 
(1833)  showed  that  the  paralysis  of  the  nerve  is  followed  by  atrophy 
of  the  muscles  supplied  by  it.  The  true  nature  of  the  disease  was 
first  explained  fully  by  Giinther  (1834).  Within  recent  years 
(1902)  the  experiments  of  Thomassen  and  the  histological  investiga- 
tions of  Liihrs  (1904)  have  added  considerably  to  our  exact  knowledge 
of  the  condition;  and  the  clinical  observations  of  Dieckerhoff  (1900), 
and  the  work  of  Schindelka  and  Polansky  (1889),  and  of  Malkmus 
(1897)  have  also  added  greatly  to  our  knowledge  of  the  subject. 

Occurrence.  Roaring  is  exceedingly  common  in  horses  in 
England,  France,  Hanover,  Holstein,  Austria  and  Hungary  and 
in  countries  in  which  horses,  and  especially  thoroughbreds,  are 
bred  in  conjunction  with  intensive  agriculture.  In  the  Argen- 
tine Republic  and  in  South  America  generally,  in  Egypt,  India, 
Arabia  and  Australia  the  disease  is  rarely  met  with  (Nocard, 
Fleming).    Isolated  cases  occur  in  the  other  species. 

Etiology.  Recent  investigations  appear  to  support  the 
view  that  in  the  immense  majority  of  cases  infectious  diseases 
are  to  blame  for  the  causation  of  recurrent  paralysis.  Experi- 
ence shows  that  the  disease  is  a  common  sequel  to  strangles, 
pneumonia  or  infectious  sore  throat,  and  it  is  worthy  of  notice 
that  in  all  these  three  diseases  the  streptococcus  equi  is  more 
or  less  concerned.  The  effect  of  strangles  is  shown  clearly  in 
that  in  the  Argentine  Republic,  where  strangles  and  pneumonia 
are  not  of  common  occurrence,  paralysis  of  the  recurrent  nerve 
is  only  exceptionally  observed  (Nocard),  while  the  part  played 
by  pneumonia  is  shown  by  the  records  of  the  Prussian  army  in 
which  0.4  to  2.8  per  cent  of  the  animals  affected  with  pneumonia 
afterwards  become  roarers.  In  these  cases  the  paralysis  is 
principally  due  to  inflammation  caused  by  bacterial  toxins  cir- 
culating in  the  blood.  In  a  case  recorded  by  Frohner  there  was 
paralysis  of  the  nerve  due  to  dourine. 

It  was  showD  by  the  histological  investigations  of  Thomassen  that  there  was 
a  degeneration  of  the  nerve  fibers  which  reached  a  maximum  in  the  immediate  neigh- 
borhood of  the  larynx  and  that  the  alterations  gradually  became  less  pronounced 
in  the  central  direction  until  they  had  entirely  disappeared  in  the  nerve  in  the 
lower  portion  of  the  neck  or  in  the  chest  cavity.  There  were  no  changes  in  the 
fibers  running  in  company  with  the  vagus  itself.  Apparently  the  toxin  tends  to 
affect  the  distal  portion  of  the  nerve.  In  many  cases  of  pneumonia  the  paralysis 
may  be  produced  by  extension  of  inflammation  in  the  left  thoracic  cavity  to  the 
nerve  lying  in  the  subpleural  connective  tissue. 

In  a  proportion  of  cases  a  causal  connection  can  be  traced 
between  the  disease  and  certain  poisons.  Thomassen  proved 
experimentally  beyond  a  doubt  that  in  the  horse  lead  is  capable 
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of  causing  degeneration  of  all  the  branches  of  the  vagus,  the 
degeneration  being  most  pronounced  in  the  terminal  portion 
of  the  left  recurrent  nerve.  The  observations  of  Beckmann 
and  Schmidt  yielded  the  same  results;  animals  working  in 
the  neighborhood  of  lead  works  are  aflfected  in  large  num- 
bers. In  rare  cases  the  disease  may  be  caused  by  long-con- 
tinued feeding  on  certain  foods,  riga  pea,  chick  pea,  lucerne. 
Whether  the  disease  in  these  cases  is  due  to  a  lesion  of  the 
nucleus,  as  supposed  by  Leather  and  Cadeac,  or  to  a  peripheral 
disease,  is  not  definitely  known.  In  view  of  the  fact  that  the 
foods  mentioned  are  not  generally  responsible  for  any  such 
effect  it  must  be  supposed  that  they  are  capable  of  affecting  the 
nerve  injuriously  under  certain  circumstances  only.  Verrier 
was  able  to  demonstrate  the  toxic  effect  of  the  Lathyrus  cicera 
experimentally,  while  Agonigis'  experiments  were  negative. 
The  cause  of  the  suddenly  occurring  paralysis  observed  by 
Friis  and  Miiller  in  a  number  of  horses  after  feeding  on  mo- 
lasses is  quite  unknown. 

Other  causes  play  a  small  part  in  the  production  of  the 
disease.  Diseases  of  this  kind  are  observed  more  frequently  in 
the  other  species.  Aneurism  of  the  aortic  arch  may  cause 
pressure  on  the  nerve,  as  may  also  tumors  at  the  entrance  to 
the  chest,  in  the  neighborhood  of  the  aortic  arch,  or  the  trachea, 
and  one  branch  is  as  likely  to  be  subjected  to  pressure  as  the 
other.  Enlarged  lymphatic  glands  must  be  considered  in  this 
connection  and  also  malignant  growths,  suppurative  inflamma- 
tion, leucemia  and  pseudo-leucemia.  It  is  only  rarely  that  the 
cause  of  the  pressure  is  enlargement  of  the  thyroid,  dilatation 
of  the  esophagus  or  abscess  in  the  neck. 

The  recurrent  nerve  rarely  suffers  traumatic  injury,  and 
when  this  does  happen  it  is  generally  the  more  superficially 
placed  nerve  on  the  left  side ;  for  example  in  opening  an  abscess 
(Kiihnert)  or  venesection  (Giintlier).  Huth  explains  the  com- 
mon occurrence  of  the  disease  among  geldings  on  the  supposi- 
tion that  the  nerve  on  the  left  side  is  injured  mechanically  while 
the  animal  is  thrown  for  the  operation  of  castration.  This  view, 
however,  is  not  in  agreement  with  the  manner  in  which  the 
disease  develops  and  its  course. 

In  many  cases  rheumatism  is  supposed  to  be  the  cause,  but 
even  in  these  oases  the  coincident  effects  of  infective  materials 
are  not  excluded. 

Finally,  bulbar  paralysis  is  generally  followed  by  paralysis 
of  the  recurrent  nerve.  Supra-nuclear  paralysis  has-not  as  yet 
been  observed  in  animals. 

Experience  shows  that  in  al)out  95  per  cent  of  cases  the 
paralysis  is  on  the  left  side.  Attempts  are  made  by  many 
authors  to  explain  this  by  the  peculiar  anatomical  disposition 
of  the  left  recurrent  nerve. 

Tlio  ncivo  on  the  left  s'nle  is  coiisidcral^ly  loii<rer  than  tliat  on  the  right.  It 
passes  right  into  the  thorax  and  turns  round  tlie  arch  of  tlie  aorta,  while  the  right 
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nerve  passes  round  the  costo-cervical  artery.  The  nerve  on  the  left  side  is  covered 
by  the  pleura  almost  up  to  its  point  of  exit  from  the  chest,  and  in  the  neck  it  is 
placed  much  more  superficially  than  the  right  nerve.  There  appear  to  be  grounds 
for  the  supposition  that  the  longer  nerve  is  more  exposed  to  unfavorable  influences 
than  the  right.  According  to  Martin  the  conductivity  of  the  nerve  may  be  disturbed 
by  pulsation  of  the  aorta  if  that  is  excessive,  or  if  the  nerve  is  in  close  contact  with 
a  dilated  arch.  According  to  EUenberger  the  fat  around  the  aorta  disappears  when 
a  horse  is  in  training  and  consequently  the  recurrent  grasps  the  aortic  arch  more 
closely.  Some  authors  state  that  a  long  neck  is  a  predisposing  influence.  They 
hold  that  if  the  neck  be  very  long  the  nerve  is  stretched  and  pressed  more  firmly 
against  the  aorta.  Finally,  according  to  Martin,  the  backward  displacement  of  the 
heart  during  development  of  the  other  organs  must  be  compensated  for  by  the 
nerves. 

Thomassen's  investigations  furnish  a  more  satisfactory 
explanation  of  the  facts  observed.  In  the  great  majority  of 
cases  it  must  be  supposed  that  the  left  recurrent  nerve  is  far 
more  susceptible  to  toxins  and  infective  materials.  Experience 
shows  that  in  poisoning  with  riga  pea  or  lead  it  is  principally 
or  exclusively  the  left  nerve  that  is  affected  and,  further,  in 
the  apparently  primary  cases  of  roaring  there  is  inflammation 
only  in  that  portion  of  the  nerve  which  is  outside  the  cavity  of 
the  chest,  well  away  from  the  influence  of  the  circulatory  sys- 
tem. The  reason  of  the  greater  susceptibility  of  the  left  nerve 
to  toxins  is  not  yet  known. 

It  appears  to  be  very  doubtful  whether  there  is  such  a  thing  as  roaring  due 
to  a  primary  disease  of  the  muscle,  if  one  excepts  the  case  (Glockner)  in  which 
there  was  thrombosis  of  the  carotid.  The  coincident  disease  of  the  muscles  suspected 
by  Nocard  is  quite  possibly  the  result  of  degeneration  of  the  nerve  set  up  by  the 
virus  of  strangles.  On  the  other  hand  the  cases  of  recovery  that  are  considered  by 
some  authors  to  furnish  proof  of  the  myopathic  origin  of  the  disease  in  reality  do 
not  furnish  any  such  proof  since  recovery  of  the  nerves  may  take  place. 

It  is  generally  admitted  that  a  tendency  to  the  disease  is  hereditary,  and  in- 
vestigations confirm  this  view.  Cad^ac  and  Nocard  rightly  point  out,  that  the  fre- 
quent occurrence  of  the  disease  in  certain  studs  may  be  due  to  the  frequent  oc- 
currence of  strangles  and  pneumonia.  Thus,  in  the  Argentine  Bepublic  where  roaring 
occurs  very  rarely,  imported  stallions  that  are  roarers  are  used  for  breeding  with- 
out the  tendency  to  the  disease  being  transmitted  to  their  offspring.  Certain 
breeds,  especially  well-bred  animals,  and  English  thoroughbreds  appear  to  be  more 
liable  to  become  affected  than  half-breds  or  others.  Age  appears  to  exercise  some 
influence  on  the  occurrence  of  the  disease,  the  majority  of  cases  occurring  in  ani- 
mals between  the  ages  of  3  and  6  years.  Old  horses  are  affected  with  moderate 
frequency,  but  it  is  very  rare  to  find  an  animal  affected  during  the  second  or 
third  year.    Sex  appears  to  have  no  influence  on  the  occurrence  of  the  disease. 

Miiller  has  seen  the  disease  repeatedly  in  the  dog.  In  one  ease, 
the  animal  had  had  an  attack  of  broncho-pneumonia,  due  to  distemper 
five  months  previously;  while  another  case  was  caused  by  dragging  on 
the  collar  while  being  led.  Frick  records  a  case  due  to  a  fall  out  of  a 
window,  and  in  a  case  recorded  by  Albrecht,  the  cause  was  not  dis- 
covered. Paralysis  of  the  recurrent  nerve  has  been  observed  in  cattle 
by  Vitz,  Ollmann,  Besnoit  and  Prietsch,  the  cause  being  enlargement 
of  the  peribronchial  lymphatic  glands. 

Pathogenesis.  Since  the  recurrent  nerve  is  a  mixed  nerve 
the  excitability  of  the  sensory  fibers  is  first  increased,  the  in- 
creased irritability  being  in  proportion  to  the  rapidity  with 
which  tlie  process  develops.  If  the  disease  develops  slowly, 
there  may  be  only  very  slight  irritability  of  these  fibers.  Sooner 
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or  later  the  motor  fibers  lose  their  conductivity  with  resulting 
paralysis  and  atrophy  of  the  muscles  supplied  by  them.  For 
some  unknown  reason  it  is  only  the  nerve  fibers  supplying  the 
muscles  dilating  the  glottis  that  are  affected  in  the  first  in- 
stance, but  afterwards  the  others  may  become  paralyzed.  In 
exceptional  cases  the  muscles  constricting  the  glottis  are  first 
attacked,  or  both  dilators  and  constrictors  may  be  affected 
simultaneously.  According  to  Malkmus  this  is  the  common  con- 
dition. As  a  result  of  the  infranuclear  paralysis  and  con- 
sequent relaxation  of  the  muscles,  the  vocal  cord  on  the  affected 
side  does  not  move  at  all  or  only  slightly,  but  is  drawn  towards 
the  middle  line  by  the  unaffected  constrictor  of  the  larynx.  It 
may,  however,  be  forced  into  the  lumen  of  the  larynx  together 
with  the  arytenoid  cartilage  by  a  forcible  inspiration,  but  in 
either  case  there  is  stenosis  of  the  larynx.  Paralysis  of  the 
muscles  causing  closure  of  the  glottis  destroys  the  power  of 
coughing.  In  time  the  conductivity  of  the  sensory  nerves  is 
lost  with  the  result  that  there  is  loss  of  sensation  in  the  mucous 
membrane  of  the  diseased  side,  and  also  to  some  extent  of  the 
opposite  side,  because  some  fibers  of  the  nerve  may  pass  from 
one  side  to  the  other. 

Anatomical  Changes.  In  the  early  stages  and  in  slight 
cases  the  only  recognizable  lesions  are  pale  yellow  streaks  in 
the  posterior  crico-arytenoid  muscle.  These  streaks  may  also 
be  present  to  a  less  extent  in  the  lateral  crico-arytenoid  muscle 
and  the  transverse  arytenoid.  In  severe  cases  there  is  degen- 
eration of  a  number  of  the  fibers,  and  finally  the  muscle  may 
be  pale  yellow  or  grayish-red  in  color  and  flattened  in  shape. 
If  the  recurrent  nerv^e  be  exposed  the  reduction  in  the  size  of 
the  nerve  and  its  gray  color  indicate  the  degeneration  that 
has  occurred,  but  as  a  rule,  the  first  exact  information  as  to 
the  diseased  condition  of  the  nerve  can  be  obtained  only  by  his- 
tological examination. 

According  to  Sussdorf  the  portion  of  the  nerve  lying  l>etween  the  aortic  arch 
and  the  trachea  is  normally  flattened.  Liihrs  states  that  the  left  nerve  is  thinner 
than  the  nerve  on  the  right  side. 

Symptoms.  Tlio  most  striking  symptom  is  stridor  in  the 
larynx  during  inspiration.  The  sound  varies  in  different  cases 
and  with  few  exceptions  is  heard  only  during  movement.  The 
character  and  intensity  of  the  sound  d(^])end  upon  the  degree 
of  the  stenosis,  and  continued  exercise  or  great  exertion 
are  determining  factors  in  the  production  of  the  sounds. 
Thus  in  a  slight  case  great  muscular  exertion,  such  as  gallop- 
ing on  soft  groimd,  causes  only  a  slight  whistling  sound,  while 
in  the  later  stages  of  the  condition,  in  severe  cases,  or  in  cases 
in  which  the  constrictors  are  perfectly  or  y)ractically  healthy, 
while  there  is  paralysis  of  the  dilatoi's  of  the  glottis  a  few  mo- 
ments' trotting  are  sufficient  to  cause  a  much  more  audible 
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sound.  Now  and  then,  cases  are  met  with  in  which  the  partic- 
ular sound  is  audible  even  while  the  animals  are  at  rest,  or  from 
the  slightest  stimulation  of  any  kind.  Cases  are  very  rare  in 
which  owing  to  bilateral  paralysis  there  is  a  sound  during 
expiration  due  to  stenosis  of  the  glottis.  It  is  easy  to  prove 
that  the  sound  is  influenced  by  the  quantity  of  air  entering  the 
trachea  and  the  rapidity  with  which  it  is  taken  in.  If  one 
nostril  of  a  roarer  be  closed  or  both  of  the  nostrils  are  par- 
tially closed  the  noise  due  to  the  stenosis  disappears  immedi- 
ately. In  this  lies  the  explanation  of  the  fact  that  the  sound 
ceases  immediately  after  the  animal  stops,  or'lat  the  latest  with- 
in 5  to  8  minutes  after. 

Eespiration  is  more  or  less  diflScult  during  severe  exertion. 
Simultaneously  with  the  appearance  of  the  sound,  symptoms 
of  dyspnea  set  in,  the  nostrils  are  opened  out  in  a  trumpet-like 
manner,  the  ribs  are  raised  spasmodically,  the  flexible  por- 
tions of  the  chest  wall  sink  inwards  at  each  inspiration,  and 
the  anus  moves  in  and  out  with  each  inspiration  and  expira- 
tion respectively.  If  the  work  be  continued  there  may,  in  severe 
cases,  be  symptoms  suggestive  of  suffocation  and  the  horse 
may  fall  down.  The  difficulty  of  respiration  soon  disappears, 
and  within  one  to  five  minutes  after  the  animal  stops,  there 
may  be  only  as  much  deviation  from  quiet  respiration  as  is 
seen  in  sound  horses  under  the  same  conditions. 

During  rest  symptoms  are  either  very  slight  or  quite  ab- 
sent. In  somewhat  more  advanced  cases  it  is  often  difficult  to 
make  animals  cough,  but  the  cough  in  such  cases  is  deep,  pro- 
longed and  rattling.  This  is  proof  that  the  glottis  cannot  be 
closed  and  the  paralyzed  and  relaxed  vocal  cord  makes  slow 
oscillations.  So  long  as  the  vocal  cord  is  sufficiently  tense  to 
allow  of  closure  of  the  glottis  the  cough  does  not  show  the 
characters  described.    In  many  cases  the  neigh  is  more  hoarse. 

Since  the  irritability  of  the  sensory  nerves  tends  to  be  exaggerated  before 
conductivity  is  lost  there  is  a  dry  cough  which  is  not  associated  with  any  discharge 
from  the  nose  before  the  onset  of  paralysis  and  for  some  time  after.  This  cough 
can  be  caused  far  more  easily  than  normally.  Some  authors  have  observed  catarrh 
of  the  larynx  before  the  onset  of  symptoms  of  paralysis. 

In  many  cases  the  arytenoid  cartilage  of  the  left  side  can 
be  pressed  more  easily  into  the  cavity  of  the  larynx,  by  palpat- 
ing the  larynx,  causing  a  whistling  or  rattling  inspiration. 
Palpation  of  both  sides  frequently  reveals  atrophy  of  the 
muscle  on  the  left  side. 

Examination  of  the  larynx  with  the  laryngoscope  shows 
that  one  vocal  cord,  generally  the  left,  moves  only  slightly 
during  respiration,  or  remains  motionless  in  the  middle  line, 
or  in  cases  in  which  the  dilator  alone  is  paralyzed  it  remains  ver- 
tical. In  cases  of  bilateral  paralysis  both  the  vocal  cords  move 
sluggishly  or  remain  motionless.  In  view  of  the  fact  that  with 
the  laryngoscope  a  bird's-eye  view  of  the  larynx  is  obtained, 
slight  dropping  of  the  arytenoid  cartilage  cannot  be  deter- 
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mined,  but  it  may  be  suspected  in  many  eases,  owing  to  asjmi- 
metry  of  the  larynx,  the  ary-epiglottic  fold  appearing  shorter 
and  curved  in  its  hinder  part. 

Immobilitj  of  the  vocal  cords  caused  by  paralysis  must  not  be  confused  with 
the  position  occupied  by  them  during  prolonged  inspiration,  for  in  the  former  case 
they  are  unable  to  make  any  movement,  while  in  the  latter  pressure  on  the  nasal 
septum,  blowing  into  the  nose,  drawing  one  or  two  straps  tight  round  the  thorax 
are  sufficient  to  set  the  vocal  cords  in  motion  again  (Malkmus). 

According  to  Bassi  the  condition  of  the  vocal  cords  in  horses  can  be  ex- 
amined by  introducing  a  brilliant  light  into  the  posterior  portion  of  the  widely 
opened  mouth.  This  plan  although  useful  in  small  animals  is  impracticable  in  the 
horse,  the  different  portions  of  the  larynx  not  being  visible  owing  to  the  length  of 
the  soft  palate.  ' 

Course.  In  the  great  majority  ol  ..ases  the  disease  is 
chronic.  It  is  only  very  occasionally  that  the  condition  appears 
suddenly  with  pronounced  symptoms  of  illness,  persists  for 
several  weeks  and  then  gradually  disappears  or  becomes  chron- 
ic. Such  cases  have  been  recorded  by  a  number  of  authors 
(Glinther,  Lies,  Vollers,  Alberts,  Albrecht,  Malkmus,  Friis, 
Miiller  and  others).  Malkmus,  from  the  findings  in  one  case 
carefully  examined  with  the  laryngoscope,  describes  a  complete 
bilateral  paralysis  as  opposed  to  the  usual  unilateral  chronic  pa- 
ralysis, in  which  there  is  a  possibility  of  recovery.  With  the 
exception  of  these  very  rare  cases  the  progress  of  the  disease 
is  slow.  Symptoms  appear  at  the  most  four  to  six  weeks  after 
the  commencement  of  the  disease  process  and  reach  their 
maximum  after  a  long  time,  sometimes  one  to  two  years. 
Sometimes  paralysis  makes  its  appearance  ten  to  eleven  days 
after  the  appearance  of  the  primary  disease  ( Rosen f eld,  Froh- 
ner).  The  sound  due  to  stenosis  increases  from  this  time  on- 
wards, in  constantly  shorter  intervals  during  work,  until  a  few 
paces  are  sufficient  to  cause  a  loud  roaring  and  sjmiptoms  of 
dyspnea. 

Diagnosis.  Paralysis  of  the  vocal  cords  or  their  miiscles 
can  be  determined  with  certainty  only  by  examination  with  the 
laryngoscope,  and  in  small  animals  by  direct  inspection.  If  it 
is  possible  to  press  the  arytenoid  cartilage  easily  into  the 
larynx  or  if  atrophy  of  the  muscle  on  the  outer  surface  of  the 
cartilage  can  be  detected  one  may  form  the  opinion  that  the 
disease  is  in  existence,  but  this  can  only  be  done  in  advanced 
cases,  and  the  possibility  of  error  is  not  excluded.  Coughing 
is  of  only  slight  value  from  the  point  of  view  of  diagnosis  be- 
cause it  is  difficult  or  impossible  to  make  many  sound  horses 
cough.  If  paralysis  exists  already,  the  cough  may  not  be  spe- 
cially characteristic,  and  on  the  other  hand,  there  may  be  the 
peculiar  type  of  cough  in  other  diseases  of  the  larynx. 

With  a  probability  that  amounts  ahnost  to  certainty  the 
disease  may  be  diagnosed  when  some  other  disease  is  or  has 
been  in  existence  which  experience  has  shown  may  be  followed 
by  paralysis  of  the  recurrent  nerve  (strangles,  pneumonia, 
neoplasms,  aneurism,  etc.).     In  the  absence  of  such  information 


Dia^osis.     Prognosis.  735 

and  without  inspection  of  the  interior  of  the  larynx  one  can 
diagnose  with  certainty  only  some  stenosis  of  the  upper  air 
passages  or  larynx,  generally  termed  roaring,  but  only  a  con- 
ditional opinion  can  be  expressed  as  to  whether  paralysis  of 
the  recurrent  nerve  is  the  cause  of  the  condition.  According 
to  Cadeac  and  Fleming,  whistling  and  roaring  are  caused  by 
paralysis  of  the  recurrent  nerve  in  95  to  99  per  cent  of  cases. 

Whistling  and  roaring  during  work  may  be  due  to  stenosis 
of  the  upper  air  passages  from  other  causes.  Neoplasms  in 
front  of  or  in  the  larynx  (tumor-like  growths  of  a  glanderous 
nature,  Dexler),  dilatation  of  the  guttural  pouches,  curvature 
of  the  trachea,  proliferations  of  the  laryngeal  mucous  mem- 
brane, may  cause  exactly  similar  symptoms,  as  may  also  ste- 
nosis of  the  pharynx  or  posterior  portions  of  the  nasal  fosssB. 
While  the  last  named  type  of  stenosis,  and  that  due  to  curva- 
ture of  the  trachea  or  larynx  can  be  detected  by  careful  exam- 
ination of  the  exterior,  this  is  not  so  in  the  case  of  stenosis  of 
the  larynx. 

Stenosis  of  the  larynx  may  occur  in  acute  diseases,  and 
especially  in  acute  edema  of  the  glottis,  or  owing  to  acute 
swelling  of  the  mucous  membrane.  If  the  stenosis  is  only 
moderate,  roaring  and  dyspnea  are  observed  during  work  only. 
In  such  cases  a  diagnosis  may  be  based  on  the  history  of  the 
case,  the  course  of  the  disease,  and  especially  the  alternation 
of  exacerbations  with  improvements. 

Temporary  paralysis  of  the  recurrent  can  only  be  differ- 
entiated from  the  chronic  progressive  form  of  the  disease  by 
observation  of  the  course  taken  by  the  process. 

The  best  method  of  testing  a  horse  as  to  whether  he  is  a  roarer  is  to  gallop 
it  in  a  circle  on  a  Ringing  rein  with  its  head  held  in  and  turned  slightly  to  the 
right.  If  results  are  not  obtained,  saddle  horses  may  be  galloped  or  ridden  at 
a  fast  trot  and  harness  horses  may  be  driven.  If  possible  the  ground  should  be 
soft  in  order  to  cause  violent  inspirations  and  to  avoid  masking  the  sound  by  the 
noise  made  by  the  cart  or  by  the  horse's  feet.  The  head  should  be  held  well  in 
because  this  puts  the  muscles  of  the  larynx  in  an  unfavorable  position  (Giinther) 
and  consequently  the  noise  is  appreciable  earlier.  In  view  of  the  fact  that  under 
such  conditions  many  sound  horses  breathe  noisily  in  fast  paces,  particular  atten- 
tion must  be  paid  to  the  nature  of  the  sound  produced.  It  is  only  a  high-pitched 
whistle  or  a  deep  roar  that  indicates  stenosis.  A  sound  of  this  type  is  never  pro- 
duced by  a  sound  horse. 

Further  investigations  are  necessary  to  decide  how  often  individual  muscles  of 
the  larynx  are  para1y7e<l,  and  whether  the  muscles  other  than  the  dilators  are 
pometimes  alone  involved.  Thomaspen^s  observation  that  many  horses  show  dis- 
turbance of  neighing  before  there  is  any  whistling  appears  to  indicate  that  the 
constrictors  only  may  be  affected  for  a  time. 

Prognosis.  Laryngeal  paralysis  due  to  some  infectious 
disease  or  intoxication  not  rarely  disappears  within  some 
weeks  or  months,  while  the  apparently  spontaneous  disease,  or 
paralysis  due  to  compression  of  the  nerve  is  constantly  pro- 
gressive and  is  associated  with  a  decreased  power  of  work  or 
loss  in  value.  The  question  as  to  the  extent  to  which  the  dis- 
ease affects  the  animal's  capabilities  solely  depends  upon  the 
type  of  work  done.    Whereas,  a  saddle  horse  is  rendered  use- 
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less  by  a  moderate  severity  of  the  condition,  a  draught  horse 
or  one  that  is  used  at  slow  paces  may  last  for  years. 

In  the  early  stages  of  the  disease  difficulty  of  respiration 
appears  even  with  severe  work  only  after  a  long  time,  thor- 
oughbreds are  capable  of  running  short  races  without  distress. 
Thomassen's  investigations  have  shown  that  age  is  a  factor 
that  comes  into  play,  for  disturbances  are  more  severe  in  young 
animals,  presuming  the  extent  of  the  disease  of  the  nerve  to 
be  the  same,  and  also  in  addition  to  the  paralysis  of  the  mus- 
cles, marked  distortion  of  the  whole  larynx  is  more  likely  to 
happen  in  young  animals. 

Treatment.  In  cases  that  set  in  acutely  anti-rheumatic 
treatment  or  treatment  designed  to  combat  acute  catarrh  of 
the  air  passages  appears  to  be  indicated. 

For  the  chronic  form  of  the  disease,  Levi  advises  intrach- 
eal  injection  of  strychnine  (0.01  to  0.05  gm.  in  increasing  doses 
two  to  three  times  daily),  or  Lugol's  solution  (20  to  30  gm.),  but 
others  have  not  had  any  results  from  this  treatment.  The 
same  applies  to  the  internal  administration  of  preparations  of 
iodine  and  arsenic. 

Lindemann  claims  to  have  had  recoveries  in  many  acute 
cases  obtained  by  repeated  partial  closing  of  the  nostrils,  caus- 
ing more  powerful  contractions  of  the  dilators  of  the  larynx. 
In  six  cases,  Tagg  united  the  recurrent  nerve  with  the  vagus  and 
in  three  cases  the  roaring  disappeared. 

Giinther  practiced  resection  of  the  sunken  arytenoid  and 
of  the  vocal  cord,  an  operation  which  was  afterwards  modified 
by  Stockfleth  and  Moller.  Good  results  with  this  operation 
have  been  recorded  repeatedly,  but  in  a  proportion  of  cases 
(according  to  Hirsch  in  50  per  cent)  constriction  of  the  larynx 
reappears  owing  to  contraction.  Hirsch  describes  arytenoid- 
ectomy  as  a  very  dangerous  operation,  and  one  to  l)e  consid- 
ered only  when  it  is  a  matter  of  lessening  the  dyspnea  suffi- 
ciently to  permit  a  horse  to  carry  out  its  usual  work,  but  it 
does  not  do  away  with  the  loud  respiration.  More  recently, 
Blanchard  has  practiced  cricotomy  or  cricoidectomy,  and  has 
cured  seventeen  animals  out  of  thirty-six.* 

Draught  horses  may  be  rendered  serviceable  by  perform- 
ing tracheotomy  and  inserting  a  tube,  and  this  plan  may  be 
applied  to  advantage  even  to  race  horses.  Tracheotomy  also 
appears  to  have  a  beneficial  effect  upon  the  disease  (Albrecht). 
Bridles  whicli  partly  compress  the  nostrils  are  not  to  be  ad- 
vised for  although  they  tend  to  prevent  the  noise  they  impair 
the  animal's  power. 

If  exact  observations  provide  actual  proof  of  the  trans- 
mission of  the  predisposition  in  special  cases,  it  is  advisable 
to  cease  breeding  from  the  animal  transmitting  it. 

*Rerently  the  Williams  operation  for  roaring  appears  to  give  very  good  resnlts  and 
extensive  statistics  show  that  about  70 '^^  of  recoveries  fallow  the  operation.  Hobday  reported 
140  cases  operated  upon  with  about  75  permanent  recoveries. —  (Editors'  NOTE.) 
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Spasm  of  the  Larynx.  (Spasm  of  the  Glottis.)  References  to 
spasm  of  the  larynx  in  literature  are  very  scant  (Giinther,  Gerlach, 
Leblang,  Ebinger,  Dieckerhoff).  Hutyra  and  Marek  recognized  one 
case  in  a  foal  by  examination  with  the  laryngoscope.  In  one  case 
recorded  by  Degive  it  is  probable  that  the  stenosis  was  due  to  a  growth 
in  the  pharynx.  The  disease  is  very  rare  in  the  horse.  Bedel  has 
recorded  one  case  of  spasm  of  the  glottis  in  a  dog. 

The  cause  is  quite  unknown,  but  it  does  not  appear  to  be  improb- 
able that  the  condition  occurs  under  the  same  circumstances  as  paraly- 
sis of  the  larynx.  The  condition  might  be  due  to  some  nervous  disorder 
which  does  not  lead  to  loss  of  conductivity  of  the  motor  nerves.  At  the 
present  time  there  are  no  facts  to  support  the  idea  that  the  spasms  may 
be  due  to  a  neurosis. 

The  symptoms  agree  in  the  main  with  those  of  paralysis  of  the  re- 
current nerve,  only  the  noise  is  in  many  cases  quite  unconnected  with 
movement,  and  may  even  disappear  after  long  and  vigorous  exercise 
(Gerlach).  During  an  attack,  closure  of  the  rima  glottidis  can  be  discov- 
ered with  a  laryngeal  mirror.  Hutyra  &  Marek  are  of  the  opinion  that 
this  occurs  only  in  horses  that  have  had  tracheotomy  performed  (Au- 
thors* case). 

In  the  differential  diagnosis  of  the  condition  neoplasms  of  the  lar- 
ynx and  pharynx  and  laryngeal  paralysis^  must  be  taken  into  consider- 
ation. 

In  the  treatment  of  the  condition  an  effort  must  be  made  to  lessen 
the  nervous  irritability  by  means  of  narcotics  (morphine  and  chloral 
hydrate).     If  there  be  great  dyspnea,  tracheotomy  must  be  performed. 


7.    Paralysis  of  the  Suprascapular  Nerve. 

Occurrence.  Up  to  the  present  time  this  disease  has  been 
observed  almost  exclusively  in  horses,  but  in  these  animals  the 
condition  is  not  very  rare.  A  case  in  a  dog  has  been  recorded 
by  Zimmermann,  and  a  few  cases  in  cattle  by  Kovacs,  Bru  and 
Szekely. 

Etiology.  Paralysis  of  the  suprascapular  nerve  is  gener- 
ally due  to  mechanical  injury  in  the  neighborhood  of  the 
shoulder.  It  is  caused  principally  by  colliding  with  some  ob- 
ject or  another  horse,  the  nerve  being  injured  where  it  turns 
round  onto  the  outer  surface  of  the  shoulder  blade,  and  is 
placed    practically    superficially    an    inch    or   two    above    the 
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shoulder  joint.  The  iiei'\x»  may  be  injured  by  falling,  slipping, 
when  an  animal  is  cast,  or  through  fracture  of  the  scapula. 
The  superficial  position  of  the  nerve  at  the  point  where  it  turns 
round  the  edge  of  the  bone  renders  it  possible  for  an  injury 
to  happen  in  any  position  of  the  limb,  and  not,  as  supposed  by 
Moller,  only  when  the  leg  is  not  bearing  weight.  Zimmermann 
observed  the  paralysis  in  a  dog  associated  Avith  paralysis  of 
the  anconeus. 

Sjrmptoms.  Paralysis  of  the  suprascapular  nerve  causes 
paralysis  of  the  supra-  and  infra-spinatus  muscles,  the  deltoid 
and  teres  minor.  The  result  of  this  is  that  the  leg  moves 
backwards  and  outwards  when  weight  is  put  on  it,  and 
especially  when  the  weight  first  falls  on  it.  During  the 
whole  of  the  period  during  which  the  leg  supports  weight 
a  gap  of  variable  size  is  left  between  the  shoulder  and  the  chest 
wall.  The  horse  is  unable  to  abduct  the  paralyzed  limb  and 
consequently  is  unable  to  move  over  towards  that  side.  While 
the  weight  is  upon  both  limbs,  no  abnonnality  may  be  visible. 
In  exceptional  cases  the  paralysis  is  bilateral.  Bru  records  the 
occurrence  of  dropped  shoulder  in  a  cow  associated  with  flexion 
of  all  the  joints  below  the  elbow.  At  the  onset  the  cow  moved 
on  three  legs. 

The  paralyzed  muscles  degenerate  and  undergo  atrophy 
about  the  second  week,  and  this  atrophy  may  be  so  marked 
that  the  muscles  are  reduced  to  soft,  thin  structures,  the  spine 
of  the  scapula  becoming  very  prominent.  Experience  with 
peripheral  paralysis  in  otlier  parts  permits  one  to  conclude 
that  an  electrical  and  a  mechanical  de<]:eiieration  reaction  should 
be  demonstrable  in  the  more  severe  cases. 

Diagnosis.  In  the  diagnosis  of  tliis  condition,  rupture  of 
the  muscles  involved  or  of  their  tendons  must  be  excluded  as 
these  conditions  cause   similar  symptoms. 

Prognosis.  Contrary  to  tlie  opinion  expressed  by  the  ma- 
jority of  authors,  who  believe  that  a  larger  percentage  are  in- 
curable (Friedberger  and  Froliner  75  per  cent)  or  are  curable 
only  after  several  months,  Schimmel  l)o]ievos  that  in  the  ma- 
jority of  cases  a  cure  can  be  effected.  A  general  rule  can 
scarcely  be  laid  down  in  this  connection  because  the  injury 
received  by  the  nerve  varies  from  case  to  case.  Recovery  ap- 
pears to  be  possible  in  many  cases,  as  is  seen  in  traumatic  pa- 
ralysis of  peripheral  nerves  in  general,  but  tliis  rarely  occurs 
within  a  few  days  or  weeks,  it  is  generally  only  after  a  period 
running  into  months  or  even  a  year  that  recovery  is  complete. 
In  some  cases,  the  motor  distuH)ances  disappear  with  time, 
but  there  is  always  a  certain  amount  of  atrophy  remaining.  No 
opinion  can  be  formed  at  the  commencement  of  the  disease  as 
to  the  result,  it  depends  upon  the  further  course  taken  by  the 
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disease.  The  more  rapidly  the  atrophy  makes  its  appearance, 
and  the  more  rapidly  it  progresses,  the  later  will  be  the  cure, 
or  there  may  be  no  recovery.  The  animal  will  only  be  pre- 
vented from  moving  at  a  fast  pace,  walking  is  not  much 
affected. 

Treatment.  SchinMnel's  treatment  appears  to  be  rational 
and  to  have  yielded  very  good  results.  His  treatment  consists 
in  massaging  the  affected  muscles  for  the  first  two  weeks,  pas- 
sively moving  the  leg  after  the  first  fortnight,  by  extending 
and  flexing  it,  adducting  and  abducting,  and  then  from  the  third 
or  fourth  week,  giving  the  horse  systematic  exercise.  Elec- 
tricity may  sometimes  be  used  with  advantage,  but  the  various 
stimulants  (strychnine,  veratrine,  etc.)  appear  to  be  almost 
useless.  As  a  general  rule  paralysis  of  peripheral  nerves  tends 
to  recover  without  treatment,  provided  the  lesion  is  not  sufli- 
ciently  severe  to  exclude  the  possibility  of  regeneration. 

Literature.  Bru,  Rev.  V6t.,  1908,  741.— Kov&cs,  A.  L.,  1907,  495.— Maschke, 
S.  B.,  1904,  181.— Schimmel,  O.  M.,  1900,  120  (Lit.).— Sz^kely,  A.  L.,  1909,  640.— 
Zimniermaniiy  Vet.,  1897,  576. 


8.    Paralysis  of  the  Radial  Nerve. 

Occurrence.  Paralysis  of  the  muscles  supplied  by  the 
radial  nerve  is  seen  with  comparative  frequency  in  the  horse. 
In  other  animals  it  is  far  more  rarely  met  with,  but  neverthe- 
less it  does  occur,  and  principally  in  the  ox  and  dog. 

Etiology.  The  radial  nerve  is  easily  injured  by  traumatism 
at  the  point  where  it  is  almost  immediately  under  the  skin,  and 
turns  round  the  bone  to  reach  the  outer  surface.  This  point 
is  just  above  the  lateral  epicondyle.  In  horses  and  cattle  the 
nerve  may  be  crushed  through  falling,  heavy  draught,  kicks, 
or  blows  with  the  shaft,  collisions,  etc.  Slipping  backwards  or 
sprawling  the  leg  forwards  may  cause  injury  to  the  radial 
nerve.     (Nietzold,  Castagne.) 

In  many  cases  the  paralysis  appears  to  be  partly  due  to 
cold.  Brauer  records  the  occurrence  of  the  condition  simul- 
taneously in  three  horses  which  were  exposed  to  a  cold  wind 
while  wet,  but  the  symptoms  rather  appear  to  suggest  that 
the  condition  was  one  of  muscular  rheumatism.  On  the  other 
hand,  there  is  sometimes  radial  paralysis  after  influenza.  Froh- 
ner  and  Moller  have  observed  the  condition  in  the  dog,  prob- 
ably resulting  from  distemper.  Scoffie  and  Seres  ascribe  the 
paralysis  to  neuritis  resulting  from  inflammation  of  the  axil- 
lary gland.  Hebrant  records  a  case  in  which  the  radial  nerve 
was  compressed  by  an  enlarged  axillary  gland.  Hansen  ob- 
served a  case  in  an  ox  following  the  injection  of  tuberculin. 

The  cause  is  in  some  cases  situated  in  the  spinal  cord.    A 
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case  in  a  horse  is  reeordcnl  liy  Kutziier  in  wliidi  there  was  si- 
niiiltaneons  jiaralyj^is  of  the  left  radial  nerve  (associated  with 
paralysis  of  the  anconeus)   and  of  the  crnral  nerves. 

Prohuer  is  of  the  opinion  tliat  the  vmiBe  of  the  t'Oii*lition  lies  in  the  imiscularJ 
tissue  ati'l  that  myositis  leading  to  atrophy  and  paraiysiH  result  from  exce>«iv0i 
strain  of  the  nniBt'lt^s.  Th<^  ocrnrreiice  of  iiiuscular  jmralysis  in  the  hoTSi*  cannot 
be  denied  and  tlio  i'r«*tlit  of  having  addurod  proof  of  this  itrinfi]»ally  belongs  to 
Frohner,  but  the  conclusion  must  not  be  drawn  from  observations  in  wbich  no  ex- 
haustive investigations  of  the  nerves  were  made  that  this  kind  of  paralysis  is  of 
more  frequent  occnrrenre  than  that  of  nervfiiis  ori^n.  The  superficial  situation 
of  the  radial  nerve  at  the  point  indicated  maiie  it  extremely  probable  that,  in  the 
horse  particularly^  pressure  on  the  nerve  is  of  contparatively  common  occurrence. 

Symptoms.  In  view  of  tlie  fact  tliat  radial  paralysis  is 
generally  dne  to  an  injury  of  the  lower  portion  of  the  anii, 
and  that  in  this  situation  there  is  only  that  part  of  tlie  radial 
nerve  which  supplies  the  muscles  below  the  elbow  joint,  trau- 
matic radial  paralysis  usually  shows  itself  in  a  paralysis  of 
the  extensor  muscles  lyiu^  on  the  forearm.  It  is  ouly  excep- 
tionally that  the  sensory  libers  supplying  the  outer  surface  of 
the  forearm  or  the  motor  fibers  of  the  extensors  of  the  elbow 
joint  are  involve*!.  If  the  injury  is  inflieted  at  a  still  higher 
levelj  about  the  level  of  the  shoulder  joint  or  in  the  vertebral 
canalj  the  paralysis  involves  the  anconeus  group  of  nuiscles. 

During  rest  the  shoulder  and  elbow  joints  are  held  ex- 
tended aud  the  rest  of  the  joints  flexed  (fig.  106).  If  the  limb 
be  forced  back  by  pressure  on  the  carpus,  the  weight  is  borne 
by  the  limb  and  the  position  does  not  differ  from  the  normal, 
but  if  the  animal  moves  the  joints  are  flexcfl  again  and  the 
animal  cannot  straighten  the  limb.  If  the  animal  be  made  to 
Tvalk  the  limb  is  advanced  by  rjieans  of  tlie  extensor  nuisele 
of  the  slioulder  uutil  it  is  vertically  under  the  body  or  a  little 
further  forward,  tlie  hoof  wall  lieiug  dragged  along  the  grouncL 
Directly  the  weight  is  put  upon  the  limb  all  the  joints  are 
flexed,  because  the  foot  is  not  properly  placed  owing  to  loss  of 
power  of  the  extensors.  It  is  vc  ry  elifficult  for  the  animal  to 
get  up  and  sometimes  quite  impossible.  The  extensor  muscles 
are  in  a  condition  of  relaxation  both  during  movement  and 
rest,  and  in  somewhat  more  severe  cases  atrophy  soon  sets  in. 
The  elbow  joint  is  somewhat  lower  than  on  the  sound  side 
(PIosz),  The  sensibility  of  the  skin  and  the  distribution  of 
heat  are  not  in  any  way  abnormaL  In  some  cases  there  is  loss 
of  sensation  or  evidence  of  pain  in  the  i>arts  wliere  the  nerve 
ramifies  (Bossi,  Hebrant). 

If  the  extensors  of  the  elbow  are  paralyzed  at  the  same  time 
the  motor  disturbanees  are  much  more  striking  and  these  mus- 
cles are  also  relaxed  and  atrophy  soon  occurs. 

If  the  paralysis  is  incomplete  the  motor  disturbances  are 
less  obvious.  During  rest  the  animal  may,  for  example,  be  able 
to  extend  the  limb  to  some  extent  so  as  to  be  alile  to  lu*ar  some 
part  of  the  weight  on  it,  but  during  movement  the  animal  keeps 
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ou  stumbling  with  the  aitected  limb  or  advances  it  by  jerks  at 
each  step.  If  tiie  paralysis  be  only  sliglit  the  motor  distiirb- 
anees  are  most  obvious  when  the  animal  is  made  to  move  over 
uneven  ground. 

Tn  a  ease  otiwerved  by  Moller  a  horse  lay  ilown  mtn»h  of  the  time  owing  to 
unilateral  paralyj^iB  of  the  radial  nerve  and  paralysis  of  th*^  opposite  side  devel- 
oped. Friis  re<^orffs  a  ea?*e  in  whitdi  there  was  radial  paral\>is  on  one  side  and 
fieiatJit  paralysis  on  the  other,  and  Flohil  and  Kutzner  have  observed  simultaneous 
paralysis  of  the  radial  and  femoral  nerve  in  a  hon^e. 

Diagnosis.  The  miidltion  is  easily  differentiated  from  pa- 
ralysis eansod  by  tlirombosis  of  the  axillary  arterj^  by  the 
facts  that  the  jnilse  enn  hv  felt  in  that  vessel  and  that  the  paraly- 


Fig.    lUtL     I*finily-.JH  of  llie  radial   m*rve    (Pl6sz). 

sis  is  present  during  both  rest  and  movement.  Rupture  of  the 
extensor  tendons  of  the  forearm  can  be  excluded  without 
diftieulty. 

Prognosis.  In  the  majority  of  eases  the  animal  recovers 
and  sometimes  within  a  few  days,  bnt  if  the  paralysis  has  been 
in  existenee  for  several  weeks  and  there  is  already  considerable 
atrophy  of  the  muscle  recovery  is  still  possible,  but  paralysis 
is  often  persistent  in  such  cases. 

Treatment  Recovery  may  be  hastened  by  applying  the 
treatmeut  already  mentioned  on  page  739. 

Literature.  Albretht,  W,  t  Tk.,  1903,  594  (LitO.-"Briiuer,  8.  B,.  1S00»  74. 
— €ii8tagii§,  Pr.  Vet.,  11)05,  :iS7.^t*inotti,  N.  Ere,  11*05,  266,— Dietn,  W,  L  Tk., 
19im,  503,— Floliil,  Tidsskn,  1904,  4Sa— Frtihiier,  Monh.,  1897,  VllI,  499.— H6brant, 
Ann,,  1905,  417.— v.  Kiikuljevid,  B.  t  W,,  1905,  714.— Kiitzner,  Z.  f,  Vk.,  1904, 
492.— Lntz,  Monb,,  1903,  XIV,  532.— Nietzold,  S.  B,,  1904,  79.— WiUiaiiiB,  Vet. 
Junrn.,   1906,  703.— WvBsmaiin,  W.  f.  Tk.,   1904,  545   (Lit.). 
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Radial  Cramp.  Tliis  condition  is  freqiu^ntly  seen  in  dogs  that 
have  suffered  from  distemper.  The  inuseles  supplied  by  the  radial 
nerve  show  more  or  less  rhythmic  coiitraetious.  In  one  particular  case, 
the  nerve  was  surrounded  by  a  callus  involving  both  tbe  bones  of  the 
foreijrm  at  the  distal  end.  In  a  condition  of  rest  tbe  toes  were  ifxtended 
and  the  slightest  Tnovement  caused  an  exaggeration  of  the  extension, 
and  rendered  the  outlines  of  Ihe  tendons  clearly  visible.  An  aniiazd 
which  bad  ankylosis  of  both  elbow  joints  fell  down  e%Try  time  it  tried 
to  move,  and  held  the  fore-legs  exteiuled  downwards  from  the  elbows. 
There  was  no  muscular  alropby  j  and  the  radial  ner%^e  was  not  painful 
on  pressure. 

9.    Paralysis  of  the  Brachial  Plexus. 

Occurrenee.  Paralysis  of  all  the*  norves  of  t!ie  brachial 
plexus  is  a  very  rare  eoiithtion  in  the  lower  animals,  owin^  lo 
the  protected  position  occupied  by  it*  It  is  seen  most  frequently 
ill  the  small  animals. 

Etiology.  In  the  carnivora  and  the  apes  injury  to  the 
brachial  plexus  is  likely  to  happen  when  the  animal  is  Jumping 
downwards,  tlie  axilla  coming  into  contact  with  some  rigid  ob- 
stacle. In  a  case  recorded  by  Bayer  in  which  the  paralysis  was 
preceded  by  ehorealike  spasms,  the  paralysis  was  probably  of 
spinal  origin.  The  disease  is  seen  exceptio?ially  in  the  large 
animals  (Frohner^  Lanzilotti-Buoiisanti),  anti,  as  in  the  case  of 
the  small  animals,  may  be  caused  by  injuries  to  or  bruising  of 
the  shoulder,  fractnre  of  l)ones  in  the  ncighborliood,  indainnia- 
tory  conditions  of  the  subscapular  connective  tissue,  or  by 
neoplasms. 

Sjrmptoms*  Tn  cases  in  which  the  paralysis  is  complete 
the  affected  limb  hangs  like  a  lifeless  mass  from  the  body  and 
is  trailed  along  during  movement.  If  the  paralysis  be  incom- 
plete the  activity  of  all  or  of  the  majority  of  the  nmscles  is 
affected  to  varying  degrees.  Passive  movements  are  easily 
carried  ont.  Sensation  is  lost  eitlier  in  the  entire  limb  or  mark* 
ediy  decreased,  or  it  may  be  lost  only  in  the  areas  supplied  by 
certain  nerves,  but  it  may  be  quite  normal  or  even  exaggerated. 

Prognosis.  Paralysis  due  to  injury  in  small  animals  is 
likely  to  be  recovered  from,  but  in  tiie  case  of  large  animals  a 
cure  is  rendered  impossible  owing  to  the  fact  that  the  animals 
frequently  lie  down  or  remain  lying  down  for  long  periods,  and 
also  owing  to  complications. 

Treatment  Treatment  follows  the  same  principles  as  that 
laid  down  for  paralysis  of  tbe  individual  nerves  of  the  brachial 
plexus* 

Literature.     Fn>lmcr,   Nroiili.,   If^Ol,   XI  r,  210. 
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10.    Paralysis  of  the  Sciatic  Nerve. 

Etiology.  The  following  causes  have  been  recorded :  Kick- 
ing (Albert),  punctured  wounds,  falling  from  a  height  (Hol- 
ier), falling  (Polfiorow),  and  myelitis  due  to  distemper.  Pa- 
ralysis of  the  sciatic  nerve  associated  with  paralysis  of  the  fore 
limb  of  the  opposite  side  has  been  observed  by  Friis  in  the 
horse  and  by  Moller  in  the  dog.  In  a  case  recorded  by  Labat  the 
paralysis  was  due  to  rupture  of  a  pelvic  abscess,  and  in  one  by 
Cadeac  to  pressure  on  the  nerve  by  a  sarcoma.  The  disease  is 
obser\"ed  frequently  in  dourine  owing  to  neuritis. 

Symptoms.  In  complete  unilateral  paralysis  of  the  sciatic 
nerv^e  there  is  loss  of  power  in  the  lower  portions  of  the  biceps 
femoris  and  the  semitendinosus,  and  of  all  the  muscles  below 
the  stifle  joint.  The  animal  is  unable  to  flex  the  stifle  joint,  nor 
can  it  flex  or  extend  the  hock  or  joints  of  the  foot.  In  the  con- 
dition of  rest  the  leg  hangs  relaxed,  but  if  placed  in  the  proper 
position  is  able  to  support  the  body  because  the  stifle  joint  is 
fixed  by  the  extensors  attached  to  the  patella  and  consequently 
the  lower  joints  are  fixed.  There  is  always  marked  flexion  of 
the  hock.  During  movement  the  foot  is  dragged  along  the 
ground  and  the  weight  of  the  body  is  borne  by  the  toes  in  the 
position  of  plantar  flexion.  In  consequence  of  this  the  skin 
covering  the  toes  becomes  abraded.  There  may  be  loss  of  sen- 
sation in  the  portion  of  the  limb  below  the  stifle,  but  on  the  other 
hand  there  may  be  hyperesthesia. 

If  the  paralysis  be  bilateral  the  picture  presented  resem- 
bles that  seen  in  lumbar  paralysis,  but  differential  diagnosis  may 
be  based  upon  the  absence  of  functional  disturbances  of  the 
bladder  and  rectum,  the  normal  sensibility  of  the  inner  sur- 
face of  the  thigh,  the  active  movements  executed  by  the  tail  and 
the  hip  joint.  Atrophy  tends  to  appear  early  in  the  paralyzed 
muscles,  as  in  all  cases  of  peripheral  paralysis. 

Treatment.  A  cure  may  at  most  be  looked  for  if  the  par- 
alysis be  due  to  an  injury.  The  treatment  indicated  is  that 
advised  by  Schimmel  for  supra-scapular  paralysis  (see  page 
739). 

Literature.     Cadeac,  J.  V^t.,  1907,  396;  Pr.  Mil.  Vb.,  1901,  104. 


Sciatica.  In  tlie  neighborhood  of  Saglio  in  Italy,  Giovanoli  has 
frequently  observed  in  goats  and  cattle,  a  condition  resembling  sciat- 
ica, due  to  an  inflammation  of  the  sciatic  nerve.  The  condition  was 
thought  to  ])e  due  to  cold  and  badly  constructed  stables.  The  stalls 
which  were  paved  with  stone  were  too  short  and  were  provided  be- 
hind with  open  drains  that  were  too  deep,  with  the  result  that  when 
the  animals  were  lying  down,  the  hip  joints  were  subjected  to  great 
pressure  against  the  sharp  edge  of  the  stalls.  In  spite  of  the 
fact    that    similar    stable    construction    was    found    in    other    places, 
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no  similar  symptoms  were  obsened.     Serini  records  the  occurrence  of 

a  cone  lit  ion  ri'semhling  sciatica  in  the  dog» 

Cattle  that  are  so  affected  hold  all  the  joints  of  the  diseased  limh  in 
a  position  of  mo<lerate  flexioD,  and  from  time  to  time  draw  it  slowly 
up  to  the  alnlomen  as  if  trying  to  ease  the  pain.  Tliey  look  rounc 
at  the  belly  at  times,  and  start  at  every  sound.  An  attempt  is  made^ 
to  prevent  passive  movements,  and  if  one  succeeds  in  extending  the 
limb  passively  the  animal  is  likely  to  fall.  Turning  round  is  avoide<l 
as  much  as  possible.  During  movement,  the  animals  liop  on  the  sound 
limb,  the  diseased  leg  being  dragged  along  cautiously.  There  is  pain 
on  pressure  along  the  coarse  of  the  sciatic  nerve.  (GiovanoH,  Schw. 
A.,  1891,  XXXIII,   181.— Serini,  0.  M.,  189:),  316) 

Paralyis    of    the    Tibial    Nerve. 

Paralysis  of  the  tibial  nerve  aloue  is  a 
very  rare  condition.  Only  a  small 
number  have  been  recorded,  a  few  in 
the  horse  (.Alnller,  Pr.  Mil,  Vb.,  1803) 
and  one  in  the  cow  (Sehultz). 

The  animal  was  unable  to  extend 
the  hock,  and  flex  the  joints  of  the  foot. 
When  the  hock  is  motionless,  the  af- 
fpeted  foot  is  somewhat  flexed  (fig, 
107),  but  during  movement  ther^  is  ex- 
cessive flexion  of  all  the  joints;  and  the 
foot  is  put  down  awkwardly,  the  inove- 
ments  reealling  those  of  a  fowl  walking. 
It  is  not  impossible  for  the  foot  to  bear 
weigrht  IwH'ause  the  hock  joint  is  fixed 
by  the  gastroenemins  tendon.  The  mus- 
cles on  the  posterior  surface  of  the  lower 
thigh,  and  the  flexor  ppdis  are  relaxed 
and  soon  atrophy. 

Cramp  of  the  Muscles  of  the  Tibia. 

This  eoudition  has  been  frec|uently  ob- 
served in  the  horse  (Strauss.  Dust'luinek 
and  Hauptinann).  The  affected  leg  is 
exlendi^d  and  direettnl  somewhat  hark- 
wards,  and  ^piite  innnobile.  Neither  ac- 
tive nor  i>assive  movements  can  bt'  made. 
The  tendo  Aebillis  is  tense  and  hard; 
and  there  is  a  deep  groove  between  it 
and  the  gemelli.  At  best,  the  animal  can  take  only  a  few  steps  with  tbe 
other  legs.  The  cramp  is  accentuated  by  mechanical  and  thermal  stimuli, 
Tlie  condition  hints  at  mo8t  from  a  few  houi*s  to  a  flay,  hut  vt»ry  ex- 
eeplionally  for  longer  pfM^oils.  The  condition  can  easily  be  confounded 
witli  outward  luxation  of  the  patella.  (Dusehanek,  T.  Z.,  1906,  28:i. — 
ITauptmann,  ibid.,  11106,  371.)  

Paralysis  of  the  External  Popliteal  Nerve*  Paralysis  of  the  per- 
oneus  is  of  very  rarr  oc-ciirrrnrr.  Fillccke  saw  a  (*ase  in  a  cow  that  had 
caught  i\H  foot  belwcen  two  boards.  Szitlon  records  a  case  in  a  dog  in 
which  the  nerve  wai*  subjected  to  pn*8.sure  by  a  shot,  wliile  in  one 
case  in  a  dog»  the  paralysis  was  canned  by  creeping  under  the  lied, 
Thf»  conflition   has  bfcn   observed   in   the   horse  by    Darrou^   the  cauiiif 


Fig.    107.     Paralysis  of  tl 

nerve  (JTuller). 
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being  pressure  on  the  nerve  !»y  a  larval  Ilvpoderina,  \vbile  in  one  par- 
ticular t^ase  tlie  [mraiysis  was  eanseil  by  |*rrssure  on  the  nerve  by  a 
loop  in  a  hoblile-Hlianii.  Uliart  believes  I  hat  in  tlie  easr  in  a  horse 
recorded  by   him  the  cause  wa«  a   false  8t<^p. 

In  cases  of  complete  paralysis  of  the  external  pojiliteal  nerve  the 
animal  is  nnable  to  flex  the  hoi*k  and  to  extend  the  other  joints  of  the 
limb.  When  the  \vg  m  atlvaneed  the  toes  drag  iikm^  the  ground;  and 
when  weight  is  put  upon  the  leg,  Ihe  foot  rests  with  tb*-  dnisnl  si nfnt^t- 
of  the  toes  on  the  gronnd  (fig. 
108).  If  the  phalangeal  joints 
are  extended  passively,  the  leg 
is  capable  of  supporting  the 
weight  properly.  Aeeording  to 
Giinther,  the  position  oeenpied  by 
the  pastern  in  the  horse  is  more 
vertieah  Jf  the  paralysis  he  in- 
complete, the  animal  stnmltles  a 
lot  during  movement,  and  espe- 
cially on  uneven  gronnd ;  and  all 
the  joints  of  the  alTected  limb  are 
flexed  at  the  instant  that  weight 
falls  on  tlie  leg.  In  the  later 
stages,  in  order  to  avoid  stum- 
bling, the  foot  is  intentionally 
lifted  higher  and  set  down  ([uiek- 
Iv. 

Tht^re  ?iiay  he  no  sensory  dis- 
turbance Imt  in  laaiiy  easps  there 
is  anethesia  of  the  anterodateral 
surface  of  the  lower  thigh  and 
metatarsus.  Atrophy  of  the  mus- 
cles and  absence  of  retlexes  may 
be  observed. 

Paralysis  due  to  injury  gen- 
erally  disappears  within  a  few 
weeks  hut  may  persist  longer. 


liiterature,  Darroo,  Kev.  VcH., 
1902,  5H<i~Mt*i>rii,  J.  V^t,,  1905, 
166,— Sziiion,  Vet,,  1SI»S,  i:i9.— l^hart 
Rec,    1(105,   291, 


lii: 


108.      Puralysia  of  tlie  peroneal 
nerve  in  a  ci^i*e  i»f  <ioiuiiit*. 


11.    Paralysis  of  the  Femoral  Nerve, 

Occurrence.  Paralysis  of  the  femoral  jwvyq  in  the  lower 
animals  is  of  very  rart*  oeeurrence  owin^  to  the  protected  posi- 
tion oeeufiied  by  the  nerve. 


Occasionany  there  is  paralj'sis  of  the  quaflrifeps  fettioris  in  the  Hotrs  after 
an  attack  of  henio^lobitinria,  which  is  iliie  to  n  primary  difru^e  <lotjeneration  of 
the  muscle?!.  Aeeording  to  Frohner  the  majority  of  cases  in  the  horse  <lef*criHe»l 
as  paralvHiii  of  the  femoral  nerve  are  in  reaUty  ca^a  of  primary  niuHcular  de- 
generation. 
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Etiology.     Injury  to  the  femoral  iiorve  is  ijfeiierallj^  duo  to 
over-<'xti'iision  wliirli  may  l>e  due  tu  .sliiipiug  or  falling   with 
tlie  liiutl  legs  ^^pread  apart.     In  exeoptiuual  cases  the   iiisease 
may  he  dia*  dirfetly  to  a  tsprmter  of  bone  l»eiu^i^  broken  olT^  or  to 
extravasated  lilood.    Violent  kiekini^:  may  also  cause  Stretchiii>^ 
of  tlio  nerve.     Paralysis  followinii'  parturient  paresis  may  be 
due  in  exceptional  eases  to  stretching  of  the  tVmoral    nerve. 
Neuritis  is  sometimes  tiie  eause  of  the  paralysis  observed   in 
eases  of  dourine.     Other  eauses  are  abscesses,  beuiorrbaj2res  or 
tumors  in  the  psoas  muscles. 


liK^  im 


Panilvr^i^   nl    tlu^   iruTid    iicrvt*   witli    i)irtrkt^<l    uln>|>liy   of   the   qiia(lrie^[id 


Symptoms,  Owiuj^  to  paralysis  of  the  quadriceps  femoris 
the  auinuil  is  unal>le  to  Hx  the  stitle  joint  when  weic»:ht  is  put 
upon  the  alTected  leg  and  the  le^  skives  way  in  the  other  joints  at 
every  such  attetiipt  (fi^,  lOD).  At  the  same  time  the  stifle  joint 
is  not  extended  snflicit^ntly  and  cunsequcntly  the  leg  is  not  ad- 
vanced as  far  as  nonnally.  The  patellar  reflex  is  either  absent 
or  exaggerated.  There  is  a  tendency  to  loss  of  sensation  of 
the  skin  on  the  inner  surface  of  the  thigh,  and  if  the  paralysis 
persists  there  is  atrophy  of  the  quadriceps  muscles. 

Prognosis.  If  the  paralysis  is  due  solely  to  stretching  of 
the  nerve  and  there  is  no  atrophy  of  the  muscles^  recovery  may 
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be  expected  witliin  a  few  weeks.  In  otlier  cases  animals  learn 
after  some  months  to  walk  with  safety,  the  atrophy  of  the 
muscles  meanwhile  gradually  disappearing  totally  or  in  part. 
Paralysis  due  to  pressure  on  the  nerve  tends  to  persist  for  Jong 
periods. 

Treatment.  Massage  should  be  practiced  and  systematic 
exercise  should  afterwards  be  given  (see  page  739). 

Literature.  Frohner,  Monh.,  1897,  VIIT,  499.— Flohil,  Tidsskr.,  1904,  486.— 
Gninth,  B.  t.  W.,  1904,  93.— Kutzner,  Z.  f.  Vk.,  1904,  492.— Sehimmel,  0.  M.,  1901, 
469. 


12.    Paralysis  of  the  Obturator  Nerve. 

Etiology.  The  cause  was  not  known  in  two  out  of  three 
cases  in  horses  recorded  by  Sehimmel,  while  the  disease  resulted 
in  a  dog  that  jumped  down  from  a  height  and  fell  over  back- 
wards. Thomassen  records  one  case,  and  Willis  two,  in  horses 
in  which  the  paralysis  was  due  to  a  callus  of  the  pubis,  and  in  a 
case  recorded  by  N^card  the  nerve  was  crushed  in  a  fracture  of 
the  pelvic  bones.     The  disease  tends  to  appear  in  dourine. 

Symptoms.  During  rest  the  position  occupied  by  the  limb 
may  be  normal  or  there  is  more  or  less  abduction.  This  abduc- 
tion is  more  marked  at  a  walk  and  still  more  at  a  trot,  the  ani- 
mal hopping  on  three  legs,  and  holding  the  affected  leg  in  the 
air  in  a  position  of  abduction.  In  some  cases  there  is  marked 
flexion  of  the  hip  joint  and  the  stifle  moves  upwards  and  out- 
wards. The  step  is  shortened  and  consequently  the  animal 
moves  obliquely  towards  the  opposite  side.  It  is  very  difficult 
for  the  animal  to  back,  the  affected  leg  is  moved  backwards 
with  difficulty  only  and  is  abducted  during  the  movement.  Ad- 
duction of  the  leg  is  impossible. 

The  absence  of  other  motor  disturbances  indicates  simple 
paralysis  of  the  obturator  nerve  and  subsequent  atrophy  lends 
support  to  the  diagnosis.  Up  to  the  present  no  sensory  dis- 
turbances have  been  observed. 

Treatment.  Recovery  may  be  hastened  by  massage  of  th^ 
paralyzed  leg,  followed  by  passive  movements  and  systematic 
exercise  from  about  the  third  or  fourth  week  (see  page  739). 
Recovery  almost  always  occurs  unless  the  nerve  be  subjected  to 
pressure. 

Literature.  Rexilius,  Z.  f.  Yk.,  1905,  72.— Sehimmel,  O.  M.,  1894,  387;  1902, 
242.— Thomassen,    Monh.,    1901,   XII,   367. 
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13.    PanljnnB  of  fhe  Saeral  Fleziui. 

One  case  each  of  this  kind  has  been  recorded  by  ThomasBen  and  by 
Cad£ae  in  horses  in  which  there  was  gradual  atrophy  of  the  muades 
of  the  near  hind  leg,  and  also  very  marked  atrophy  of  the  muscles  of 
the  left  side  of  the  croup.    In  Thomaasen's  case  the  diaeased  le^^  was 
lifted  quickly  upwards  and  inwards,  and  put  down  dmnsily,   there 
being  flexion  of  the  fetlock  joint.    The  left  half  of  the  croup,  the  outer 
and  i>osterior  surfoces  of  the  thigh,  and  the  portion  of  the  leg  below 
the  stifle  were  insensitive.     Electrical  and  mechanical  stimulation  of 
the  muscles  were  without  effect.    In  Cad^ac's  case  the  animal  lay  for 
the  most  part  on  the  sound  side,  or  was  unable  to  rise  after  lyings  on 
the  diseased  side.     Thomassen  found  marked  thickening   of    all    the 
nerves  of  the  sacral  plexus,  an  increase  in  the  amount  of  epi-  and 
perineural  connective  tissue,  with  atrophy  of  the  nerve  fibers.     These 
lesions  were  probably  caused  by  over-stretching  of  the  plexus.    On  the 
other  hand  Caddac  showed  that  the  plexus  was  enclosed  in  a  sarcoma- 
tous growth.    Gtinther  states  that  he  has  seen  several  cases  of  paraly- 
sis of  the  sacral  plexus  in  the  horse. 

Idtaratoxe.    Cadte*,  J.  V6t,  1907,  396.— Thomassen,  Monh.,  1901,  Xn,  145. 


paralysis  of  the  Gluteal  Nerve.  Subsequent  to  a  difficult  parturi- 
tion, Cuny  (J.  Vft.,  1907,  652)  observed  rapidly  progressing  atrophy 
in  the  area  supplied  by  the  superior  gluteal  nerve  in  a  mare.  The 
author  believed  that  it  was  due  to  crushing  of  the  nerve  during  the 
parturition.    There  was  no  evidence  of  motor  disturbance. 

Paralysis  After  Parturition.  This  condition  is  most  often  ob- 
served in  cows  from  five  to  eight  years  old.  According  to  Hess,  it  oc- 
curs more  freiiuently  in  spring  and  summer  and  is  intimately  con- 
nected with  the  parturition.  According  to  this  author,  it  occurs  usually 
after  easy  and  rapid  parturitions,  while  other  authors  associate  it  with 
difficult  parturition,  supposing  that  the  paralysis  is  due  to  compres- 
sion of  the  sacral  plexus,  the  sciatic,  and  obturator  nerves,  caused  by- 
luxation  of  the  saero-iliac  articulation.  On  the  other  hand,  Franck 
and  more  recently  Hess,  state  that  the  paraparesis  is  produced  re- 
flexly  by  an  injurj^  of  the  genital  passage.  This  view  is  supported  by 
the  fact  that  a  similar  condition  can  be  produced  in  the  rabbit  by 
compression  of  the  uterus.  Possibly  the  paralysis  may  be  caused  by 
luxation  or  contusion  of  the  hip- joint  and  also  by  exhaustion  (Hutyra 
&  Marek).  The  cases  occurring  after  easy  parturition,  and  uncompli- 
cated eases,  are  scarcely  distinguishable  from  parturient  paralysis;  or 
they  may  be  the  same  thing-^H^ss,  Albrecht,  Zehl). 

The  first  symptoms  make  their  appearance  either  directly  after  par- 
turition or  towards  the  end  of  the  first  day.  In  exceptional  cases  their 
appearance  may  be  delayed  beyond  this.  There  is  weakness  of  the  hind 
quarters,  and  the  animals  lie  down.  Once  down,  they  are  unable  to 
rise  again.    Otherwise  the  animals  appear  normal. 

Treatment.  If  the  animal  does  not  get  up  of  its  own  accord  by  the 
fourth  or  fifth  day,  it  may  be  made  to  rise  by  rubbing  its  tail  between 
two  round  pieces  of  wood,  pouring  water  in  its  ear,  hoisting  it  up  with 
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hay-bands,  by  pushing  hay  or  faggots  under  it.  If  convenient,  slings 
may  be  used.  Hess,  Albrecht,  Zehl  and  others  have  found  inflation  of 
the  udder  with  air,  useful. 

Literature.     Albrecht,   W.   f.   Tk.,   1906,   741    (Lit.).— Hess,  Schw.   A.,  1905, 
XLVII,  279.— Zehl,  B.  t.  W.,  1908,  117. 


Paralysis  Before  Calving.  This  is  a  symptom  of  weakness,  and 
is  seen  in  old  cows  that  are  in  poor  condition,  or  in  cows  that  are  weak 
through  long  retention  in  stalls.  It  may  be  the  result  of  fractures, 
luxations,  bruising,  brittleness  of  the  bones,  or  infiltration  of  the 
muscles  of  the  croup  or  pelvis. 


14.    Paralysis  of  the  Pudic  Nerve. 

Occurrence.  Paralysis  of  the  pudic  nerve  appears  to  be  a 
very  rare  condition  and  it  occurs  exclusively  in  the  horse. 

Etiology.  Paralysis  of  the  penis  may  be  due  to  traumatism 
(a  kick  in  the  perineum,  bruising  against  the  bale,  etc.),  more 
frequently  it  is  associated  with  influenza  (Barrier,  Frohner, 
Schulze).  In  some  cases  the  cause  cannot  be  discovered.  In 
one  case  Barrier  observed,  in  addition  to  bruising  of  the  peri- 
neum, signs  of  chronic  interstitial  neuritis  in  the  pudic  nerve. 
Frohner  is  inclined  to  attribute  the  paralysis  following  in- 
fluenza to  a  disease  of  the  spinal  cord.  In  a  proportion  of  cases 
the  cause  of  the  paralysis  appears  to  be  in  the  muscles. 

Symptoms.  Owing  to  paralysis  of  the  retractor  penis  which 
is  supplied  by  the  pudic  nerve  there  is  protrusion  of  the  penis 
w^hich  later  becomes  edematous  because  of  the  obstacles  offered 
to  the  flow  of  blood  and  lymph. 

In  some  cases  recovery  takes  place  within  a  few  weeks  or 
months.  In  a  case  recorded  by  Roder  recovery  took  place  with- 
out any  treatment  after  five  years.  In  the  majority  of  cases 
the  paralysis  does  not  appear  to  regress. 

Diagnosis.  Protrusion  of  the  penis  owing  to  surgical  con- 
ditions must  be  excluded  before  the  disease  is  taken  to  be  of 
nervous  origin. 

Treatment.  If  the  paralysis  does  not  disappear  after 
several  months  amputation  of  the  penis  is  indicated.  This  is 
often  followed  by  stricture  of  the  urethra. 

Literature.  Barrier,  Rec,  1899,  70.— Boos  and  Komer,  D.  t.  W.,  1899,  348. 
—Frohner,  Monh.,  1898,  IX,  1;  1904,  XV,  217.— Hoeg,  Maanedsskr.,  1899,  XI,  209. 


750 


Combined  Paralysis  of  Hie  Tail  muX  iif  tlit*  S[)liinfier, 


15.    Combmed  Paralysis  of  the  Tail  and  of  the  Sphincter. 

In  the  liorse  a  cmidition  is  sometimos  observed  which  is 
characterized  by  paralysis  of  the  sphincters  of  tlie  anus  and 
bladder  with  simiiltaneoiLs  paralysis  of  the  tail.  The  eause  of 
this  condition  is  a  ehrouic  interstitial  neuritis  of  the  oauda 
equina. 

Occurrence.  The  disease,  whieli  has  been  known  for  a  long 
time,  is  confined  to  the  horse,  Marek's  observations  do  not  eon- 
firm  those  of  several  authors  who  state  tliat  the  disease  occurs 
most  frequently  in  mares.  In  Marek's  ol>servations  50%  of 
the  cases  were  in  mares. 

Etiology.  Chronic  inflammation  of  the  cauda  equina  is 
caused  by  mechauieal  infinences.  This  nuiy  be  severe  and  act 
only  once,  or  it  may  he  slight  and  he  in  action  for  louii:  periods 
or  come  into  action  repeatedly,  and  may  involve  the  mobile 
caudal  vertebra*  or  even  the  sacrum. 


WolGF  has  frequently  seen  tbe  condition  result  froiu  fracture  of  the  cau<la1 
rertebra?  and  Marek  haw  s^vc^n  one  Hiiiiilar  rase.  In  a  case  re|>cirted  ]>y  Kubay  fracture 
of  tht^  sacrmij  led  to  clirouit!  intlaniuiation  of  the  ^auda  e<jidna,  and  in  one  ob- 
served by  Kuf^ke  ami  Mart'k  the  horse  ret-vivcfl  an  iTijury  to  the  crou^*  during  trans- 
port by  rail.  Marek  ohserve*!  the  occurrence  of  the  dinea^se  in  a  mare  shortly  after 
copulation,  in  two  hor^^en  after  falling  on  the  hottocksit  an<l  in  a  further  ease  a 
horse  that  was  in  somewhat  poor  eoufiitimj  had  to  he  hetpe^l  to  rise  hy  liftiniif  on 
the  tail  In  a  case  ohHerved  by  MaycrHtraHse  there  wan  also  facial  paratysia  but 
tbjH  in  all  prohalulity  was  due  to  bruisinj^  while  the  animal  wai^  down. 

Injurien  to  the  croup  or  tail  may  ohvioiiKly  lead  to  hruining  and  consequent 
temporary  paralysis  of  the  caudal  nerves  or  may  lead  to  the  production  of  clinical 
syniptomM  of  neuritis  of  the  cauda  equina. 

Anatomical  Changes*  The  nature  of  the  disease  was  eluci- 
dated Ijy  the  thorough  investigations  of  Dexh^r  and  his  results 
have  been  eonfirined  completely  hy  other  authors  (Cac^eac, 
Ka\inond,  Riibay,  Ilntyra  and  Marek),  According  to  these  iu- 
vestigations  the  nerve  roots  in  the  vertebral  canal  posterior  to 
the  end  of  the  spinal  cord  and  outside  the  dnra  nniter  are  em- 
bedded  in  a  fibrous  connective  tissue  which  takes  the  fonn  of 
an  elongated  and  often  asjinmetrical  swelttng,  filling  up  the 
sacral  canal  (figs.  110-111)  and  which  extends  into  the  inter- 
vertebral spaces.  Tn  many  cases  one  or  more  nerve  trunks 
leading  to  the  brain  are  wholly  or  partly  free  but  apiiear  tnueh 
thickened.  As  a  rule  the  inflammation  does  not  extend  further 
forwards  than  the  second  oi*  first  sacral  nerve  roots,  Imt  in  a 
few  cases  the  last  two  hnnhar  nerve  roots  were  involved,  Kx- 
ceptionally  the  process  involves  the  subdural  section  of  the 
nerve  roots  and  even  tlie  pia  mater  of  the  cord.  In  recent 
cases  the  connective  tissue  appears  gelatinous^  red  in  color  or 
beset  with  numerous  hemorrhages  (fig*  IK*). 

Untier  the  microHCOpe  it  is  fieen  that  the  nerve  fibers  are  closely  fturroim«le<l 
hy   newly   formed  connective    tissue.     This  tis^sue   is    very   tinely   fibrolated   and  mt 
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places,  especially  around  the  vessels,  the  walls  of  which  are  much  thickened,  it  is  infil- 
trated with  cells.  In  most  of  the  nerve  fibers  the  medullary  sheath  is  degenerated 
and  in  many  bundles  no  fibers  can  be 
made  out.  The  cells  of  the  spinal 
ganglia  show  various  stages  of  chroma- 
tolysis  and  destruction  of  the  nuclei. 
The  spinal  cord  appears  normal  and  in 
a  single  case  only  could  ascending  de- 
generation of  the  posterior  column  be 
made  out  with  certainty  where  the  pro- 
cess involved  the  intradural  portion  of 
the  nerve  roots  and  the  last  two  lum- 
bar nerves  were  alFo  diseased. 

The  muscles  of  the  tail  appear 
for  the  most  part  degenerated  and  in 
more  advanced  cases  somewhat  similar 
lesions  have  been  found  in  the  mus- 
cles of  the  croup.  Of  the  peripheral 
nerves  the  following  are  usually  in  a 
condition  of  degeneration;  the  nerves 
of  the  tail,  the  pudic  nerves,  the  su- 
perior and  inferior  gluteal  nerves,  the 
posterior  cutaneous  branches  of  the 
dorsal  branches  of  the  sacral  plexus 
and  the  posterior  hemorrhoidal  nerve. 

Symptoms.  In  the  early- 
stages  the  sensory  nerves  are 
stimulated  by  the  connective 
tissue  which  gradually  increases 
in  amount  and  contracts  around 
them,  with  the  result  that  the 
skin  of  the  tail  and  the  peri- 
neum are  hyperesthetic.  In 
consequence  of  this  the  animal 
rubs  these  parts  against  any 
rigid  object  and,  finally,  there 
are  symptoms  of  great  restless- 
ness. In  a  case  recorded  by 
Dexler  the  onset  of  the  disease 
was  marked  by  severe  and  per- 
sistent priapism.  The  attend- 
ants do  not  as  a  rule  notice  this 
and  the  rubbing  of  the  tail  is 
put  down  to  other  causes.  The 
matted  condition  of  the  hair  on 
the  root  of  the  tail  indicates 
that  the  animal  has  suffered 
from  severe  irritation.  In  one 
case  (Hutyra  and  Marek)  spas- 
modic contractions  of  the 
gluteal  muscles  were  observed 
if  a  loud  noise  were  made  or  a 
person  approached  the  animal. 

The  other  symptoms  are 
far  more  noticeable.  The  most 
prominent  is  paralysis  of  the 
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Fig.  110.  Terminal  portion  of  the  spinal 
cord  with  the  cauda  equina  from  a  case 
of  paralysis  of  the  taU  and  sphincters. 
L5-LG  last  two  lumbar  nerves.  S1-S5 
sacral  nerves,  of  which  numbers  4  and 
5  are  enclosed,  together  with  the  first 
two  coccigeal  nerves.  C1-C2  and  the 
filum  terminale,  in  an  elongated,  thick- 
ening which  is  much  larger  on  the  right 
side.  Between  S5  and  C2  there  was 
marked  congestion  and  some  hemor- 
rhages were  also  present.  The  sp<'ci- 
men  was  obtained  from  the  horse  shown 
in    fig.    112. 
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tail.  At  the  trot  this  hangs  lifeless  between  the  buttc^cks 
and  swings  .from  side  to  side.  At  rest  it  is  quite  motionless  or, 
if  the  paralysis  remains  unilateral  for  a  time  it  may  be  moved 
to  one  side  only.  During  defecation  and  urination  it  is  not 
lifted.  As  a  result  of  atrophy  of  the  muscles,  the  tail  appears 
thinner  than  normal  and  in  the  later  staifcs  there  is  a  depression 
between  the  posterior  and  upper  gluteal  regions.  As  a  rule  the 
atrophy  is  not  sj^nmetrieal  on  both  sides  of  the  body.  The  tail 
offers  little  or  no  resistance  to  passive  movements  to  one  or  both 
sides.  The  paralyzed  muscles  show  electrical  degeneration  re- 
action or  the  absence  of  electrical  or  mechanical  irritability 
(I)exler). 

There  is  usually  loss  of  sensation  of  the  skin,  the  joints 
and  muscle  of  the  tail,  the  perinemu,  root  of  the  tail,  posterior 
gluteal  region,  mucous  membranes  of  the  rectum  and  vagina 
on  both  sides,  tliough  perhaps  not  to  the  same  extent.    One  side 

alone  mav  remain  insensitive^ 
for  a  time  (figs,  112-1:^3). 
Pricking  the  muscles  or 
twisting  tlie  tail  causes  no 
reaction.  Similarly,  beat, 
cold  and  electrical  stiiinila- 
tion  are  without  effect.  In 
the  later  stages  there  is 
usually  a  narrow  hj7>eres- 
thetic  zone  bountling  ante- 
riorly the  anesthetic  area 
( Hutyra  and  Marek),  or 
there  may  be  circumseribed 
hyperesthetie  areas.  This 
h}i>eresthetie  zone  gradual- 
ly advances  with  the  exten- 
,,     ,     .     ^,      „  ^  sion   of   the   area    of   anes- 

tnesia  in  the  forward  direction.  The  anesthetic  area  merges 
into  the  area  that  is  hyperesthetie  or  of  nonnal  sensibility  in 
many  cases  through  a  very  narrow  zone  that  is  hji^oesthetic, 

^  There  is  marked  retention  of  the  feces  and  defecation  may 
be  unpossilde.  As  a  rule  ludls  of  feces  are  passed  onlv  during 
exercise.  The  anal  region  is  soiled  with  feces  and  in'the  case 
of  mares  with  urine,  the  sphineter  is  relaxed,  the  posterior 
portion  of  the  rectum  is  wiflely  ililated  and  jiacked  with  feces. 
Masses  of  feces  project  from  tlje  anus  and  after  these  are  re- 
moved fresh  masses  are  ]»iish.^d  on  from  the  anterior  portion 
ot  the  rectum  and  again  fill  up  the  dilated  rmrtion  (fiirs  ir> 
and  113). 

For  a  time  micturition  is  quite  normal,  Imt  in  the  later 
stages  there  are  abnormalities  in  the  manner  in  which  the  urine 
IS  passed.  Both  during  rest  and  movement  it  may  be  passed 
m  small  jets  without  effort  or  it  may  be  passed  continuously  iiv 


Fi^',  111.  CombitKKl  paralysis  of  tlje  tail 
and  sphincters.  Ctosa  s»-ct'ion  thruuijlt  tlje 
eauda  emjina  »lio\\^  in  fig.  HO  after  fixii- 
tion  in  MaUcr's  solution/  The  dark  areas 
mark  the  position  of  tlm  nerve  fil>er9  which 
are  surrounded  by  a  large  amount  of  con- 
nective   tissue. 
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drops.  Any  increase  of  intra-abdominal  pressure  or  move- 
ment causes  larger  aipounts  to  escape.  Pressure  on  the  bladder 
causes  a  larger  quantity  to  be  ejected  in  a  stream  and  when 
the  pressure  is  removed  the  stream  ceases.  In  this  case  both 
the  sphincter  and  the  detrusor  urinaB  are  paralyzed.  In  many 
cases  there  is  difficulty  of  micturition  due  to  paralysis  of  the 
detrusor  urinae.  The  disturbances  of  micturition  may  in  time 
cause  cystitis  or  may  lead  to  the  formation  of  calculi,  which 
may  prove  fatal. 

There  are  no  sensory  disturbances  and  the  appetite  re- 
mains normal.    It  is  only  when  large  quantities  of  feces  collect 
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Fig.  112.  Combined  paralysis  of  the  tail  and  sphincters.  The  area  marked  with 
horizontal  lines  was  in  a  condition  of  anesthesia,  while  that  marked  with  vertical 
lines  was  markedly  hyperesthetic.     The  anus  was  open  and  packed  with  feces.     The 

specimens  shown  in  figs.   110-111  were  obtained  from  this  horse. 

Fig.  113.     Combined   paralysis   of   the   tail    and    sphincters.      There   was   complete 

anesthesia  in  the  shaded  area.     The  anus  was  relaxed. 

in  the  rectum  that  the  animals  may  show  slight  symptoms  of 
colic  and  these  disappear  when  the  feces  are  removed.  If  the 
masses  of  feces  are  not  removed  the  obstruction  may  be  a 
source  of  danger. 

As  a  rule  there  are  no  motor  disturbances,  but  m  excep- 
tional cases  in  which  the  process  involves  the  anterior  sacral 
and  the  posterior  lumbar  nerves  there  are  symptoms  of  lumbar 
paralysis  (Hutyra  &  Marek). 
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A  case  i»  recorded  by  Holterbaeh  in  whieh  a  ealf  showed  severe  periodieal 
restieesnees  and  gnawing  at  the  root  of  the  taiL  In  this  ease  the  nerves  of  the 
tail  were  eomprened  bj  a  fibroma.  • 

Oonne.  The  course  of  the  disease  is  chronic.  The  first 
symptoms  generally  escape  observation,  but  within  two  or  three 
months  they  become  pronounced  and  in  many  cases  remissions 
are  observed.  In  some  cases  the  syniptoms  may  be  fully  de- 
veloped within  a  month  (Marek).  With  careful  treatment  the 
animal  may  remain  useful  for  a  year  or  more,  but  it  frequently 
happens  that  the  animal  dies  before  that  from  cystitis,  or  there 
may  be  lumbar  paralysis. 

Diagnosis.  In  well  developed  cases  the  disease  is  easily 
recognizable  owing  to  the  characteristic  nature  of  the  ssrmp- 
toms.  The  slow  development  is  sufficient  to  distinguish  it  from 
contusion  of  the  cauda  equina  or  of  the  posterior  part  of  the 
sacral  portion  of  the  cord  (fracture  of  the  sacrum),  and  the 
presence  of  the  zone  of  hyperesthesia  distinguishes  it  from 
other  diseases  of  the  spinal  cord.  The  condition  is  differen- 
tiated from  that  caused  by  compression  of  the  cauda  equina 
(Petit)  by  the  discovery  of  a  neoplasm  (melanoma)  in  the  sacral 
portion  of  the  spinal  canal. 

Treatment.  The  diseased  process  within  the  vertebral 
canal  is  uncurable  and  consequently  the  symptoms  due  to  it 
cannot  be  removed.  With  careful  treatment,  however,  an  ani- 
mal may  be  able  to  work  for  a  long  time.  The  masses  of  feces 
which  collect  in  the  rectum  must  be  removed  by  hand  at  least 
twice  a  day,  and  the  anal  region  must  be  kept  clean.  Suitable 
treatment  must  be  applied  to  the  catarrhal  condition  of  the 
bladder. 

Literature.  Dexler,  Z.  f.  Tm.,  1897,  I,  273  (Lit.) ;  Nervenkrkh.  d.  Pferdes, 
1899,  42  (Lit.).— Holterbaeh,  B.  t.  W.,  1904,  788.— Kuske,  Z.  f.  Vk.,  1904,  389.— 
Marchand  &  Alix,  Rec,  1906,  353.— Marek,  Z.  f.  Tm.,  1909,  XIII,  33.— Mayer- 
strasse,  B.  t.  W.,  1898,  85.— Petit,  Bull.,  1906,  266. 


16.    Polyneuritis. 

Under  this  term  are  included  inflammatory  conditions  of 
the  nerves  which  involve  several  nerve  trunks,  either  simul- 
taneously or  one  after  the  other,  but  which  are  due  to  the  same 
internal  cause. 

Etiology.  Investigation  of  a  number  of  cases  of  dourine 
(Marek)  showed  that  the  symptoms  were  due  to  an  interstitial 
inflammation  of  the  nerve  trunks  which  extended  as  far  as  the 
dura  mater  of  the  cord  (see  Vol.  I).  The  investigations  of 
Thomassen  showed  that  in  chronic  lead  poisoning  in  the  horse 
there  is  parenchymatous  inflammation  of  various  nerves.    The 
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nerve  that  is  first  affected  is  the  vagus  and  its  branches.  The 
sympathetic  suffers  to  a  less  degree,  and  in  the  nerves  of  the 
extremities  the  lesions  are  very  slight  and  cause  no  functional 
disturbance.  Vachetta  observed  polyneuritis  in  a  fowl  as  a  re- 
sult of  lead  poisoning,  but  Marek  was  unable  to  produce  the  dis- 
ease by  introducing  large  quantities  of  lead  into  the  crop.  In 
dourine  it  is  principally  the  proximal  portions  of  the  nerves  that 
are  affected,  but  in  lead  poisoning  it  is  the  distal  segments. 

An  error  will  scarcely  be  made  if  it  be  supposed  that  there  are  other  causes 
of  polyneuritis  in  the  domesticated  animals.  The  nervous  symptoms  ^een  in  chronic 
mercury   poisoning   are   probably   due   in   part   to  a  polyneuritis,  but   the   question 
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Fig.   114.     Cross  section  of  the  femoral  nerve  of  a  fowl  affected  with  polyneuritis, 
(a)     Extensive  infiltration  of  the  endoneurium  with  mono-nuclear  cells,      (b)     Scat- 
tered persisting  nerve  fibers,    (c)   Cross  section  of  blood  vessel,     (d)   Slight  cellular 
infiltration  of  the  perineurium  abutting  on  the  epineural  tissue. 


whether  mercury  and  other  metals  and  viruses  can  cause  polyneuritis  cannot  at 
the  present  moment  be  answered  with  certainty.  In  a  case  recorded  by  Lellmann 
as  ** infectious  polyneuritis"  the  symptoms  were  in  all  probability  due  to  chronic 
ossifying  pachymeningitis  of  the  cord. 

lu  Batavia,  Eykmann  observed  a  disease  resembling  beri-beri  in 
fowls  after  feeding  with  cooked  rice.  The  disease  had  an  incubation 
period  of  three  to  four  weeks  or  more,  and  on  the  grounds  of  histolog- 
ical examination  he  stated  that  it  was  a  polyneuritis.  The  disease  could 
be  produced  experimentally  in  fowls  by  prolonged  feeding  with  de- 
corticated rice;  birds  of  prey  and  apes  were  refractory. 
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Tlie  raw  uiiiiusked  rice  \vas  without  effect,  but  decorticated  ric4? 
warmed  to  125^  set  up  the  disease  just  as  is  the  case  with  rye. 

From  this  fact  Eykmaiin  coiKjhides  that  the  husk  of  the  rice  and  rye 
eon  tains  some  p  rot  ee  five  material  wliieh  paralyzes  the  toxic  power  of 
the  deeortieated  grains  iu  some  way  or  other*  Maurer  and  Treutlein 
tliink  tliat  this  kind  of  polyneuritis  is  due  entirely  to  a  ehronie  poisoning 
mth  oxalic  acid,  large  qiiaotities  of  this  aeid  being  produced  during 
the  fermentation  of  the  rice  in  the  crop,  and  this  cannot  be  neutral- 
ized by  the  hrisk,  owing  to  the  absence  of  calcium  salts.  In  order  to 
produce  tlie  disense,  the  feeding  must  be  continued  for  several  \reeks. 
For  this  reason  the  condition  described  hy  Keller mann,  which  was  pro- 
duced by  a  single  meal  of  rice  was  certainly  not  polyneuritis.  ^ 


M^ 


Fig.  115.  Croi^s  sectioti  of  the  spinal  cord  of  a  fowl  utTected  witli  pnlyneuritU. 
(a)  Dura  muter  showiu^'^  a  nerve  root  (U)  passinjuj  throiir,'h  it,  which  with  the  «ur- 
roun«Ung  cnnm^ctive  tissue  appenrs  to  hf  niarkiHlly  intiltratcd  with  cells,  ic)  P^r- 
sistin^  nerve  fihpr**,  some  cut  transvers^ely  and  Honie  obliquely.  (d)  Pia  miiter 
infiltrated  withcellsi  and  from  which  ^oups  of  tvlln  penetrate  the  |>eriphcral  la^rers  of 
th«  I'ord,     (e)    Foral  pruliferation  of  groups  of  cells. 


Eykmann  is  inclined  to  think  that  the  diseaBe  produced  in  fowls 
by  Balardini  l>y  feeding  tiieni  on  inonklly  maize,  the  symptoms  of 
which  w^ere  w^asting  and  paresis,  was  of  a  similar  nature. 

Marek  observed  polyneuritis  in  cocks,  the  cause  of  which  was  not 
knowTi,  but  which  w^as  not  connected  \nth  any  particular  article  of  diet. 
In  contradistinction  to  wliat  was  foiunl  by  Hyknuinn,  polyneuritis  was 
pronounced  (ti|^.  114  and  115),  the  principal  lesion  being  a  chronic 
interstitial  neuritis. 
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Sjnoiptoms.  The  disease  occurs  in  a  very  pronounced  form 
in  dourine  (see  Vol.  I).  In  cases  caused  by  chronic  lead  poison- 
ing there  is  generally  only  paralysis  of  the  pharynx,  esophagus 
and  larynx,  acceleration  of  the  pulse,  constipation,  and  some- 
times sjTiiptoms  of  colic  (Thomassen).  It  is  not,  however,  quite 
certain  that  in  many  cases  there  are  not  symptoms  of  motor 
disturbance.  In  Vachetta's  case  already  mentioned  there  was 
obvious  extensive  paralysis,  the  fo\vl  was  scarcely  able  to  stand 
and  simply  squatted.  The  polyneuritis  seen  in  cases  of  dourine 
not  rarely  disappears  without  any  sequel,  but  the  disease  oc- 
curring in  cases  of  chronic  lead  poisoning  generally  terminates 
fatally  owing  to  pneumonia  caused  by  foreign  bodies. 

In  polyneuritis  of  the  fowl  due  to  feeding  with  rice,  the  gait 
becomes  unsteady,  especially  when  the  bird  is  on  a  perch,  **for  it  is 
obvious  that  if  the  bird  cannot  grip  suflSciently  tightly  with  the  toes, 
it  must  exert  itself  to  keep  from  falling."  The  birds  are  not 
able  to  get  up  on  their  perches,  but  stand  with  the  legs  wide  apart, 
the  joints  flexed.  During  movement,  the  limbs  often  give  way,  caus- 
ing the  bird  to  fall.  In  the  late  stages,  the  birds  cannot  even  stand. 
The  muscles  of  the  wings,  body,  and  neck  are  paralyzed ;  there  is  great 
emaciation,  respiration  becomes  difficult,  and  the  birds  die  in  five  to 
ten  days.  In  peracute  cases  death  may  take  place  in  two  to  three 
days. 

In  polyneuritis  of  the  cock,  there  is  a  gradually  increasing  weak- 
ness of  the  feet;  movement  becomes  more  and  more  difficult,  the  legs 
give  way  under  the  weight  of  the  body  and  the  birds  collapse.  As  a 
rule,  the  legs  give  way  in  such  a  manner  that  the  whole  length  of 
the  posterior  surface  of  the  metatarsus  is  in  contact  with  the  ground. 
Power  of  copulating  is  lost  from  the  outset.  In  the  later  stages,  there 
may  be  complete  paralysis  of  the  wings,  body,  and  neck.  The  course 
of  the  disease  extends  over  several  weeks.  There  appears  to  be  no 
complete  recovery.  In  one  cock  the  paresis  lasted  unchanged  for  two 
years,  until  death  took  place  from  some  other  cause. 

Treatment.  The  treatment  of  dourine  has  been  dealt  with 
elsewhere  (see  Vol.  I).  In  cases  of  chronic  lead  poisoning  po- 
tassium iodide  should  be  administered  internally,  the  pasture 
or  food  should  be  changed  or  the  animal  should  be  moved 
elsewhere  in  case  the  food  may  be  the  vehicle  of  the  poison.  In 
cases  of  polyneuritis  caused  by  rice  improvement  follows  a 
change  of  food  provided  it  be  made  early  enough. 

Literature.  Kellermann,  A.  L.,  1907,  631.— Marek,  D.  t.  W.,  1901,  417  (Lit. 
on  polyneuritis  of  chickens). — Thomassen,  Monatsschr.  f.  Psych,  u.  Neurol.,  1903, 
423.— Vachetta,  N.  Ere,  1907,  257. 

17.    Trotting  Disea.se  of  Sheep. 

{Traherkranhheit  [German],  Tremi^Zaajfe  [French].) 

Occurrence.  This  disease,  which  was  practically  unknown 
previously,  has  occurred  with  much  greater  frequency  since  the 
end  of  the  eighteenth  century.    This  coincides  with  the  intro- 
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diiefioii  nf  the  Ifrriijo  )*rt>i'il  and  witli  llir  \Am\  of  iui|>roviiig  tli€ 
iH'oeds  of  slift^p  tu  an  t^xressivi*  «irgiv<*  witli  the  oKgtH?t  of  im- 
I>ruviiig  the  wool  The  disease  had  been  ol»served  previously, 
for  it  is  iiieiitioiied  liy  Leopohl  in  1751)  \vh(*n  .«:reat  losses  were 
experieneed  in  Sjianish  slieep,  the  hreediniu^  of  wliieh  was  tlien 
^^reatly  inen^a^ing  and  inlireedin^i^  was  resorte<l  to  with  the 
object  of  improving  tlie  hreeil.  Si  nee  sheep  breed  iiiii:  has  been 
eondueted  upon  more  rational  lines  there  has  been  a  ^reat  de- 
erease  in  the  nnmlier  of  eases.  It  appears  to  be  rest  rioted  to 
certain  districts  and  occurs  even  in  these  very  rarely.  At  the 
Iiresent  time  it  occurs  principally  in  the  pure  herds  and  more 
rarely  among  Negretti  sheep. 

Etiology.     The  actual  cause  of  the  disease   is    unknown. 

The  (ILnease  has  b^en  described  as  ex<?(^edtllgly  eoDl^gious,  not  only  by  breed- 
ers  but  a!^o  bj  veterinarians  (Spinola,  Haubner,  Gerlach,  Roll,  and  others).     Tbera 
is  nnu'h  evidence  indioatiiig  that  the  ilisrrase  is  not  hereditary.     The  priiicifjal  point 
is  that  the  diseaiie  cH^iirs  among  sheeji  that  are  not  |*urv  l>re<i»  siieh  as   Ktigli^h  and 
(lerman  i<heep  bred  for  mutton.     It  Ik  alleged  that  goatsS  are  also   attaeked.      The 
disease  also  o^eiir?*  amonjT  pyre  bred  ^heep  denvetl   from  perfeetly  healthy  parents. 
Fiirstenber^  reeonls  an  outbreak  that  was  so  severe  that  ahnost  every   animal  in  S 
herd  of  500  beeanie  ill,  ami  one  third  of  them  ibiett.     Cases  of  this  sort  absolutely  ex 
cbifle  the  po.«-sihility  of  heredity  having?  anything  to  do  with  the  transniission  of  the 
diaeane.     Evjtienee   |>oiiiting   in   the  jiame  direction   is  that   the   progeny   of   certain 
rams  become  ill   in  one  district  an.1   not  in  another,  and   further  the  complete  dis- 
appearanee  of   the    dis<pase   from    hen  Is   that    are   severely   aflFeeted    w*hen    the    ht*rda 
are  transferred  to  other  distri»*t!^.     Even  this  faetor  was  not  ronsidered  completely 
satisfaetory  by  the  supporters  of  the  theory,  other  causes  bein^r  also  blamed,  sorb 
as  exeeJ-sive  o^^e  of  yoniig  rams^  feedinjj  with  rirh  foo<l  or  on  the  other  hand,  with 
poor    foo<b  sndtlen   changes  of   food.      These   factors  have   not   been   Fhown    to   play 
any  part  in  the  pro^luetion  of  the  tlisease  by  more  recent  investigations. 

The  fact  that  the  disease  occurs  in  certain  districts,  and  in  some 
cases  in  particular  parts  of  tbi'se  districts,  and  especially  in  damp, 
marshy  places  (Iliinbiipr)y  sugfgests  tbat  it  is  due  to  an  infection  of 
some  sort.  The  infection  tbcory  put  forward  by  Richtliofen  has  more 
reeently  fouiul  supporters  in  Besuoit  and  Morel,  altbough  these  admit 
the  possibility  that  it  may  he  due  to  an  intoxication  8*4  np  by  some 
food  stuff,  Cassirer  has  been  unable  to  transmit  the  disease  to  sound 
animals  by  the  transfusion  of  bloo<b  hut  in  the  blood  and  ccrebro-spinal 
fluid  be  found  large  cocci  which,  after  intravenous  inoculation,  per- 
sisted in  the  blood  of  healthy  sheep  for  lonp  periods  and  then  disap- 
peared. One  experimental  stiecp  died  after  a  year  from  exhaustion, 
without  having  shown  any  symptoms  of  the  disease. 

A  special  predisposition  on  the  part  of  certain  breMs  of  sheep, 
accords  well  with  the  theory  of  infection.  The  special  susceptibility 
of  tlie  Electoral  sheep  may  he  due  to  the  excessive  improvement  of  the 
breed,  to  iiibreediufT  and  to  pampering.  Susceptibility  to  other 
contagious  diseases  is  seen  under  similar  circumstances.  The  occur- 
rence of  the  disease  after  the  inti*oduction  of  fresh  stud  animals,  and 
the  suhscquent  spread,  are  consonant  with  this  theory.  On  the  other 
hand,  a  spontaneous  occurrence  of  the  disease  does  not  utterly  do 
away  with  tlie  possibility  that  the  disease  is  of  an  infectious  nature,  in 
that  it  is  not  always  easy  to  prove  that  an  infective  material  has  not 
been  introduced. 

Aeeor^lin^'   to   Anaeker  there   is  *]ej^eneration   of  the   eolunni   of   GoU,   l>ut    no  i 
one  el.He  has  been  able  to  discover  thi*^  lesion.     According  to  Be^nott   an<1    Mor«l 
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<here  is  severe  parenchjrinatous  inflammation  of  the  smallest  branches  of  the  periph- 
eral nerves,  destruction  of  the  processes  of  the  axis  cylinders  and  of  the  nerve 
sheath,  while  the  nerve  trunks  and  the  spinal  roots  are  uninjured.  A  more  or  less 
extensive  chroniatolysis  of  individual  motor  nerve  cells  was  the  only  lesion  that 
could  be  demonstrated  in  the  cord.  Cassirer  on  the  other  hand  was  unable  to  find 
any  lesions  in  either  the  central  or  peripheral  nervous  system,  and  is  consequently 
inclined  to  classify  the  condition  as  a  functional  nervous  disease  and  connect  it 
with  Westphal's  ** pseudosclerosis, ' '  a  disease  of  the  human  subject. 

No  exact  knowledge  as  to  the  nature  of  the  disease  is  available  at  the  present 
time  owing  to  the  variable  or  negative  results  of  experimental  investigations.  Tak- 
ing the  general  nature  of  the  disease  into  consideration  it  appears  to  be  most  likely 
that  it  is  a  polyneuritis.  The  negative  results  of  the  careful  investigations  of 
Cassirer  are  not  compatible  with  this  supposition. 

Sjnoiptoms.  The  most  striking  symptoms  in  the  early  stages 
are,  as  a  rule,  excitability  and  fright.  The  animals  have  a 
scared  look  and  the  approach  of  a  person  or  animal  is  sufficient 
to  so  frighten  them  that  they  stand  and  tremble.  The  appear- 
ance of  a  dog  may  cause  collapse  and  epileptiform  seizures.  If 
a  hold  be  taken  of  an  animal  many  of  the  muscles  are  thrown 
into  a  state  of  spasmodic  contraction.  It  is  especially  the  mus- 
cles of  the  neck  that  are  so  affected,  the  head  being  drawn  back 
in  consequence.  On  warm  days  in  summer  the  ears  hang  down 
and  tremble,  there  is  nodding  of  the  head,  and  there  may  be 
dilatation  of  the  pupils  and  nystagmus.  The  animals  appear 
dull  and  depressed  to  a  certain  extent. 

Gradually  motor  disturbances  develop.  Within  one  or  two 
months  from  the  onset  of  the  disease,  and  it  is  usually  earlier 
in  warm  than  in  cold  weather,  there  is  weakness  of  the  quarters, 
the  gait  becomes  uncertain  and  at  the  same  time  peculiar  trot- 
ting-like  movements  are  seen.  The  neck  is  extended  and  the 
head  dropped,  the  hind  feet  are  separated  widely  from  each 
other,  and  very  short,  quick,  tripping  steps  are  taken,  the  joints 
being  flexed  to  a  very  slight  degree.  In  exceptional  cases  the 
feet  are  lifted  very  high  and  the  animal  walks  like  a  fowl. 
Owing  to  the  weakness  of  the  quarters  the  animal  cannot  move 
quickly,  much  less  jump  over  mounds  or  ditches.  In  the  later 
stages  the  fore  limbs  become  weak,  the  animals  stumble  along, 
keep  falling  down,  rising  being  accomplished  with  great  diffi- 
culty. Pressure  on  the  back  causes  it  to  sink.  If  an  animal  be 
raised  and  set  on  its  feet  the  joints  are  flexed  or  it  falls  on  its 
knees.  Defecation  and  urination  are  normal  up  to  the  end.  Ac- 
cording to  Cassirer  the  reflexes  and  sensibility  to  electrical 
stimuli  are  normal. 

In  the  majority  of  cases  paresthesia  and  severe  pruritus 
are  present.  In  the  early  stages  the  animals  gnaw  at  the  root 
of  the  tail,  the  gluteal  region  and  croup,  and  later  the  hind  and 
fore  legs,  or  they  rub  these  parts  of  the  body  against  the  w^all. 
In  some  cases  they  sit  like  dogs  so  as  to  be  able  to  reach  the  ir- 
ritating parts  better  with  their  teeth.  The  bare  patches  pro- 
duced by  the  rubbing  and  gnawing  become  inflamed,  the  skin 
being  reddened  and  thickened  and  covered  with  thick  crusts. 
According  to  Funke  a  scratching  or  pricking  of  the  affected  por- 
tions of  skin  causes  pronounced  reddening. 
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In  spite  of  the  fact  that  the  appetite  remains  good  up  to 
the  end,  emaciation,  anemia,  or  hydremia,  becomes  more  and 
•more  pronounced.  Finally  the  weakness  of  the  hind  quarters 
becomes  so  great  that  the  animals  lie  on  the  ground  as  if  para- 
lyzed, and  emit  hoarse  groans.  There  is  an  offensive  discharge 
from  the  nose  and  mouth,  but  they  still  gnaw  places  that  they 
can  reach.    Finally  they  die  from  complete  exhaustion. 

Oonrse  and  Prognosis.  In  the  great  majority  of  cases  the 
onset  of  the  disease  is  insidious  and  its  progress  slow.  There 
may  be  apparent  improvements  from  time  to  time,  but  the 
disease  terminates  fatally  in  two  to  four  months.  In  very  oc- 
casional cases  the  animals  are  in  a  condition  of  utter  prostra- 
tion within  four  to  six  weeks.  The  course  of  the  disease  tends 
to  be  more  rapid  in  summer  than  in  winter,  and  in  young  ani- 
mals than  in  adults. 

Recovery  is  very  exceptional  and  when  it  occurs  it  is  in 
the  early  stages  of  the  disease. 

The  disease  spreads  very  slowly,  but  in  some  cases  the 
spread  has  been  so  rapid  that  in  the  course  of  a  few  years  the 
profits  have  been  out-balanced  by  the  losses  sustained,  so  that 
continued  occupation  of  the  farm  becomes  impossible. 

Very  occasionally  there  is  a  sudden  outbreak  of  the  disease 
on  a  farm  previously  free  and  within  a  short  period  great  losses 
may  be  experienced,  especially  among  the  young  lambs. 

Diagnosis.  Timidity,  motor  disturbances  and  especially 
the  peculiar  gait,  and  the  intense  pruritus  combine  to  form  a 
characteristic  collection  of  symptoms. 

The  cardinal  symptoms  mentioned  are  not  presented  by 
every  case,  but  since  a  number  of  animals  are  always  afTected 
at  the  same  time  the  incomplete  series  of  symptoms  presented 
by  any  individual  animal  can  often  be  completed  by  examina- 
tion of  other  animals.  Diagnosis  is  most  difficult  where  only  a 
few  animals  are  affected,  as  in  the  case  of  newly  purchased 
rams,  and  when  the  symptoms  presented  by  such  cases  are  not 
characteristic.  More  extensive  observations  will  furnish  evi- 
dence as  to  the  nature  of  the  disease. 

The  disease  may  be  distinguished  from  other  diseases  char- 
acterized by  pruritus,  and  in  particular  from  scab,  by  the  fact 
that  the  skin  appears  to  be  healthy  save  for  the  lesions  caused 
by  the  rubbing.  In  other  diseases  no  motor  disturbances  are 
observed.  Ccrnurosis  has  often  been  mistaken  for  this  disease, 
the  development  of  cysts  in  the  vertebral  canal  sometimes  caus- 
ing sacral  paralysis,  but  in  coenurosis  there  is  never  any  timid- 
ity, trembling  or  pruritus. 

Treatment.  Up  to  the  present  no  satisfactory  treatment 
has  been  devised,  and  the  animals  should  be  slaughtered  as 
early  as  possible. 
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Prophylaxis.  A  rational  plan  of  breeding  must  be  adopted 
and  all  pampering  of  the  animals  must  be  avoided.  The  great- 
est care  must  be  exercised  in  the  matter  of  the  purchase  of 
fresh  animals  as  these  may  be  the  source  of  infection  to  the 
whole  flock. 

After  symptoms  have  made  their  appearance  it  is  a  matter 
of  the  greatest  diflBculty  to  check  the  spread  of  the  disease. 
The  affected  sheep  and  those  that  have  been  in  immediate  con- 
tact should  be  isolated,  and  the  remainder  of  the  flock  should 
be  removed  to  a  high-lying  district. 

Literature!  Besnoit,  Bev.  V^t.,  1898,  397.— BepDoit  &  Morel,  ibid.,  1899, 
265.— Cassirer,  V.  A.,  1898,  CLIII,  1. 
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Occurrence.  Attacks  of  vertigo  are  chiefly  noticed  in 
horses  and  dogs.  Generally  it  is,  with  very  few  exceptions, 
that  draught  horses  fall  ill,  whereas  blooded  horses  and  those 
of  the  hardy  country  type  are  seldom  aflBicted. 

Etiology.  In  the  domesticated  animals  megrims  scarcely 
ever  occurs  as  an  independent  affection  (vertigo  idiopathica  s. 
essentialis),  but  as  a  rule  as  a  secondary  ailment  (vertigo 
symptomatica). 

Brain  diseases  may  above  all  form  the  basis  of  megrims. 
Hyperemia,  hydrocephalus,  tumors,  parasites,  contusion  and 
hemorrhage  into  the  brain,  emboli  of  the  cerebral  vessels,  in- 
flammation of  the  brain  and  its  coverings  come  under  this  cate- 
gory in  about  equal  proportions.  Also  diseases  of  the  cerebel- 
lum and  its  adjoining  parts  of  the  brain  are,  in  all  probability, 
often  accompanied  by  true  vertigo. 

Sometimes  vertigo  is  associated  with  defects  of  vision. 
Observations  of  attacks  of  megrims  through  disturbance  of  the 
motor  power  of  the  eye  muscles  have  not  been  recorded  but  it 
is  certain  that  suitable  external  irritation  of  the  organs  of 
vision  can  produce  attacks  of  staggers,  as  many  observations 
prove.  Thus  horses  are  at  times  attacked  with  vertigo  when 
travelling  on  unequally  lighted  highways,  between  two  rows  of 
trees,  or  when  moving  quickly  under  a  rising  or  setting  sun, 
when  running  round  in  a  circle  for  a  long  time,  or  when  objects 
move  quickly  before  their  eyes  as  in  railway  journeys.  Besides 
many  authors  blame  the  glistening  inner  surface  of  the  blink- 
ers which  reflect  rays  of  light  for  causing  attacks  of  vertigo. 

Of  diseases  of  the  organ  of  hearing,  affections  of  the  laby- 
rinth or  of  the  n.  vestibularis  may  occasion  megrims  (compare 
Meniere's  disease). 

Disturbances  of  circulation  may  result  in  vertigo  (n.  car- 
diaca)  such  as  every  form  of  heart  weakness,  compression  of 
the  veins,  pericarditis,  growths  inside  the  pericardium  or  in 
the  neighborhood  of  the  base  of  the  heart.  In  this  connection, 
compression  of  the  superficial  veins  in  otherwise  healthy  horses 
may  be  noted;  this  may  be  due  to  parts  of  the  harness  (the  col- 
lar or  throat  latch)  or  to  the  head  being  pulled  and  held  in  (in 
draught  horses).  Far  more  readily  may  cerebral  anemia  cause 
attacks  of  megrims. 

Of  the  diseases  of  the  digestive  organs,  intestinal  catarrh  or 
helminthiasis  (v.  verminosa)  sometimes  lead  to  attacks  of  dizzi- 
ness. 

Violent  irritation  of  the  skin  may  occasion  an  attack  es- 
pecially if  occurring  on  the  injured  skin;  Guibert  has  seen  an 
attack  of  vertigo  after  simply  brushing  over  a  short  clipped 
fetlock. 

Finally  megrims  occurs  as  a  symptom  of  acute  poisoning 
and  indeed  as  a  result  of  a  direct  effect  of  the  poison  on  the 
e(»ntral  nervous  system.     Such  an  effect  is  produced  by  alcohol 
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and  by  the  other  narcotics,  as  also  by  some  poisonous  plants 
(Solanuniy  Equisetoniy  Lolinm  temulentnm  and  reed,  Phrag*- 
mites  communis,  etc). 

Symptoms.    Horses  are  attacked  chiefly  when  at  vtotIl,  The 
animal  suddenly  manifests  a  staggering,  slackened  or  uncertain 
gait  or  it  suddenly  stops,  nodding  or  shaking  the  head,  snorting 
conspicuously,  pulls  back  in  its  harness,  leaning  against  the 
pole  or  the  neighboring  horse,  after  stopping  they  spread  the 
feet  apart,  the  head  is  held  sideways,  the  horse  swa^s  in  the 
direction  of  the  inclined  head,  or  presses  with  uplifted  head 
backwards  or  with  sunken  head  forwards.    These  disturbances 
of  e<]^uilibrium  sometimes  last  only -a  few  seconds  and  the  at- 
tack IS  soon  over  so  that  after  a  short  time  the  animal  can  con- 
tinue its  work.    In  other  cases  the  animal  completely  loses  its 
equilibrium,  loss  of  consciousness  occurs  and  often  also  nystag- 
mus, the  animal  collapses,  falls  (vertigo  caduca),  and  remains 
for  a  long  time  Ijring  quietly,  then  it  commences  to  kick,  suddenly 
stands  up,  shakes  itself  and  appears  all  right  again.     If  the 
attack  occurs  in  the  stable,  the  horse  staggers  to  and  fro  with 
outspread  limbs,  holds  its  head  up  or  to  one  side,  hangs  on  the 
halter  strap,  or  leans  against  the  partition  or  wall  and  suddenly 
falls  to  the  ground.    The  course  of  vertigo  runs  similarly  in  the 
other  species  of  animals. 

At  the  beginning  of  an  attack  the  animal  shows  great  anx- 
iety, its  gaze  is  fixed,  the  pupils  are  dilated,  respirations  are 
quickened  and  sweating  is  general  all  over  the  body.  Dogs  fre- 
quently vomit  and  at  times  urinate  and  defecate  involuntarily. 

Individual  attacks  last  barely  for  one  or  two,  exceptionally 
up  to  five  minutes,  but  recur  at  varjdnp:  intervals  of  time.  Horses 
that  are  subject  to  vertigo  are  most  frequently  attacked  during 
work  and  in  warm  weather,  whilst  in  winter  they  are  seldom 
aflFected.  When  being  led  or  ridden,  horses  subject  to  vertigo 
are  seldom  attacked. 

The  name  vertigo  alxlominalis  was  formerly  applied  to  a  disease  peculiar  to 
horses.  Its  symptoms  on  the  one  hand  were  severe  digestive  disturbance  (diminished 
appetite,  colic,  tympanitis)  and  on  the  other  great  dullness  and  possibly  also  force<l 
movements  and  great  excitement.  Such  attacks  were  repeated,  and  finally  after  some 
hours  or  days  the  patient  recovered  or  at  times  died.  It  is  very  probable  that  this 
affection  was  due  to  poisoning  by  plants. 

Seasickness  causing  a  dizzy  feeling  is  occasionally  seen  in  animals.  DamoiseaQ 
saw  it  in  an  Arab  horse  transported  from  Syria  to  France.  On  the  first  day,  the 
animal  was  «lepressed,  alternately  bending  and  stretching  his  head,  neighing  often, 
trembling  all  over  his  body  and  vomiting  after  each  feed  for  four  days;  in  eight  days 
he  ha<l  recovere«l.     Ilering  has  repeatedly  seen  the  same  illness  in  dogs. 

Diagnosis.  Vertii»:o  may  at  all  times  bo  mistaken  for  epi- 
lepsy; it  is  differentiated,  bowovor,  from  this  affection  by  the 
ahseneo  of  convulsions.  Rostivonoss  and  fri<i:ht  are  scarcely 
noticeable  since  in  these  the  disturbances  of  equilibrium  are 
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absent.     The  cause  of  vertigo  is  hard  to  establish  and  its  dis- 
covery is  especially  necessary  in  newly  bought  horses. 

Treatment.  At  the  beginning  of  an  attack  of  megrims  the 
horse  should  immediately  be  unharnessed  and  by  supporting  the 
head  and  shoulders  the  animal  is  prevented  from  collapsing. 
Covering  up  the  eyes,  and  cold  douches  to  the  head,  also  exercise 
a  favorable  influence.  If  the  fall  cannot  be  avoided,  one  must 
at  least  take  care  that  the  animal  does  not  injure  itself.  After 
the  passing  of  an  attack,  a  judicious  rubbing  of  the  body  and 
limbs  has  a  good  effect. 

The  treatment  is  directed  to  the  cause  of  the  vertigo  and  if 
this  can  be  ascertained  complete  recovery  may  be  expected.  By 
judicious  care  and  cautious  use  of  the  animal,  by  removal  of  the 
disturbing  blinkers,  as  well  as  by  the  employment  of  proper 
harness,  the  best  results  will  be  attained. 

Literature.  Dexler,  Nervenkrkh.  d.  Pferdes,  1889,  231. — Guibert,  Rec,  1899, 
725.— Hering,  Spez.  Path.,  1858,  658.— Lustig,  D.  Z.  f.  Tm.,  1878,  IV,  17. 


Meniere's  Disease.  (Vertigo  ab  aure  laesa,  V.  labyrinthina.)  By 
this  is  understood  in  human  medicine,  vertigo,  calised  by  a  neurosis  of 
the  nerves  of  hearing  and  which  is  accompanied  by  strong  buzzing  in  the 
ears.  The  affection  is  often  caused  by  disease  of  the  arched  passages  of 
the  membranous  labyrinth  which  is  well  known  to  play  an  important  part 
in  the  preservation  of  equilibrium. 

A  similar  morbid  condition  was  noticed  by  Fleming  in  several 
horses  with  the  following  symptoms :  The  animal  suddenly  shook  one  ear, 
bent  its  head  to  the  same  side,  moved  in  a  circle  or  pushed  to  one  side, 
had  a  fixed  gaze  and  finally  fell  on  the  side  on  which  it  shook  its  ear; 
after  a  time  it  stood  up  but  remained  excited  for  a  long  time. — Similar 
cases  have  been  noticed  in  horses  by  Frohner,  and  Lellmann  saw  one  in  a 
cat  which  afterwards  became  deaf. — (Fleming,  The  Vet.,  1891,  466. — 
Lellmann,  B.  t.  W.,  1902,  776.) 

In  chicken  pest  similar  attacks  of  vertigo  (twisting  of  the  head,  nod- 
ding of  the  head,  circular  movements,  rolling)  have  been  noticed  in  hens 
(Centanni,  Ostertag  &  Wolflfhiigel),  and  oftener  in  geese,  further  in  arti- 
ficially infected  young  pigeons  (Vol.  I).  The  authors  saw  similar  symp- 
toms in  two  hens  affected  with  purulent  otitis  or  purulent  inflammation 
of  the  petrous  temporal  bone. 


Paralytic  Vertigo.  (Vertigo  paralysans.)  Gerlier  noticed  in  the 
Canton  of  Geneva  among  laborers  and  herdsmen  repeated  peculiar 
attacks  of  vertigo  with  passing  paralysis  of  different  muscles,  occurring 
as  an  epidemic.  He  also  saw  similar  attacks  in  the  same  neighborhood  in 
several  cats.  The  symptoms  were  as  follows :  the  animal  stopped  suddenly, 
shook  its  head  often  to  one  side,  and  finally  bent  it  until  its  nose 
touched  the  ground.  In  severe  cases,  the  animal  fell  on  its  belly,  and  re- 
mained a  few  minutes  lying  motionless  on  the  ground.  After  the  passing 
of  the  attack  the  animal  stood  up  again  and  moved  about  in  a  normal 
way.  Many  times  on  account  of  the  relaxation  of  the  muscles  drawing 
dowTi  the  lower  jaw  pseudotrismus  was  observed.  During  the  attacks  the 
animal  did  not  see  although  consciousness  persisted.    The  attacks  were 
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influence  on  the  rump  and  the  hind  quarters,  an  epileptic  attack 
in  the  domestic  animals  must  arise  chiefly  in  the  cortex  of  the 
brain,  passing  over  the  motor  centers  by  way  of  the  extra  pyram- 
idal tracts  or  in  these  latter  structures  themselves. 

In  dogSy  faradisation  of  definite  areas  of  the  cortex  causes  spasms  which  are 
quite  like  typical  epileptic  attacks.  The  spasms  at  first  occur  in  the  parts  of  the 
body  which  are  supplied  from  the  stimulated  areas  and  the  remaining  portions  of  the 
body  may  be  affected  with  spasms  in  the  same  succession  in  which  the  corresponding 
motor  regions  in  the  cortex  follow  one  another.  The  attack  also  occurs  if  complete 
parts  of  the  cranial  cortical  substance  up  to  the  motor  zone  have  .been  removed,  but 
remains  absent  if  only  the  motor  region  is  extirpated,  the  other  cortical  section  being 
retained.  After  partial  destruction  of  the  motor  cortical  zone  one  may  succeed  in 
occasioning  an  attack  but  the  muscles  of  the  parts  of  the  body  whose  corresponding 
centers  have  been  removed  take  no  more  part  in  the  spasmodic  contractions. 

The  stimulation  of  the  sub-cortical  centers,  after  removing  the  motor  region 
of  the  cortex,  causes  general  convulsions  and  irregular  spasms  (Ziehen,  Binswanger, 
Prus). 

Up  to  the  present  time  the  nature  of  the  causes  of  epilepsy 
are  not  known  exactly.  It  is  assumed  that  certain  parts  of  the 
brain  possess  a  greater  degree  of  irritability  than  normally  or 
that  their  molecules  themselves  are  in  a  state  of  very  unstable 
equilibrium,  being  affected  easily  and  markedly  by  insignificant 
irritation  such  as  variations  of  blood  pressure  which  produce 
no  effect  whatever  on  the  healthy  brain.  Of  the  nature  of  this 
increased  irritability  no  information  is  at  hand,  it  has  been  only 
observed  that  the  ailment  itself  and  the  predisposition  to  it  may 
be  transmitted  to  the  progeny.  In  the  individual  with  an  heredi- 
tary predisposition  the  disease  can  occur  at  a  certain  age  with- 
out traceable  cause,  but  more  frequently  it  happens  that  the 
first  attack  is  due  to  some  external  influence  whilst  later  attacks 
may  arise  without  any  external  cause.  Such  occasional  causes 
appear  to  be  pretty  frequent  in  animals,  for  instance  severe 
psychic  disturbances  (fright,  excitement,  punishment),  dazzling 
rays  of  light  (Lovy  produced  several  attacks  a  day  in  a  cow 
from  this  cause)  less  frequently  shocks  to  the  body,  blows,  fall- 
ing down,  etc. 

In  more  recent  times  it  is  often  assumed  that  epilepsy  may  be  due 
to  an  auto-intoxication.  In  the  many  experiments  conducted  on  men 
for  the  determination  of  definite  poisons  in  the  metabolism  of  the  epileptic, 
the  experiments  undertaken  by  Krainski  may  be  mentioned  especially. 
According  to  these  investigations  epilepsy  is  produced  by  the  formation 
of  larger  amounts  of  ammonium  carbamate  in  consequence  of  an  anomaly 
in  metabolism,  which  then  irritates  the  cortex  cerebri. 

Spasino<lic  attacks  similar  to  epilepsy  have  also  been  produced  by  Hahn,  Massen, 
Nencki  and  Pawlow  in  dogs  with  carbamate  of  calcium  and  sodium,  but  Putnam  & 
Pfaff  could  not  confirm  the  findings  of  Krainski.  In  two  eases  Donath  is  inclined 
to  ascribe  epileptic  convulsions  to  cholin. 

Heredity  is  commonly  looked  upon  as  a  cause  of  the  pre- 
disposition.   There  are  trustworthy  records  showing  that  the  af- 
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feetion  can  be  traiisiiiittod  by  tlio  father  or  mother  animal  to 
the  otTspriiig. 

Of  observatiOThs  in  this  connection  the  following;  niaj  he  inention^tl :  Reynal 
noticed  the  hereditary  trani^nnsmon  of  epilepfj  in  three  snecee<HiTg  litters  of  an 
aff0ete<l  cat.  I^  Xottc?  saw  the  ilis**aFe  in  two  herd^  in  the  t  le  scent  Ian  t^  of  ttro 
ftffeoted  Inills,  an«i  Cnt^el  in  three  calven  from  an  epilei>tic  cow.  In  a  case  obseri'e^i 
by  Otto  a  bitch  transmitted  the  complaint  to  two  of  her  progeny. 

Tlie  eiuleptoid  attacks  known  nnder  the  name  of  secondary 
or  reflex  epilepsy- differ  from  true  epilepsy  in  that  they  are  the 
result  of  disease  of  the  brain  or  of  other  organic  diseases  or 
pathological  conditions,  after  the  removal  of  which  tliey  disap- 
pear, leading  neither  to  a  disposition  to  further  attacks  in  the 
sick  animal  nor  being  transmitted  by  heredity  to  the  progeny. 

Epilepsj'^dike  attacks  arise  in  such  diseases  of  the  nieninjE^es 
or  of  tlie  bones  of  the  skidl  as  are  capable  of  causing,  for  a  time, 
an  acute  excitation  in  the  corresponding  parts  of  the  brain.  This 
excitation  may  be  confined  to  the  immediate  neighborhood  of  the 
active  cause,  such  as  an  exostosis  or  splinter  of  bone,  and  the 
attacks  of  con\ndsions  are  tlierefore  linnted  to  certain  parts  of 
the  body  {Jackson's  Epilepsy).  Such  epileptoid  attacks  will 
generally  be  due  to  traumatic  causes  which  produce  a  partial 
depression  of  the  roof  of  the  skidl,  to  the  pressure  of  a  splin- 
ter of  bone  into  the  cortex  of  tlte  brain  or  to  the  occurrence 
of  hemorrhage  between  the  meninges  of  the  brain  and  the 
brain  itself.  In  gninea  pigs  epileptoid  attacks  have  been  pro- 
dnced  artificially  bj^  traumatic  influences  (blows  on  the  skull) 
(Westphal).  Further  causes  are  solitary  tubercle  seen  particu- 
larly  in  the  brains  of  swine  and  cattle,  parasites  (especially 
Cysticerci)  in  the  brain,  and  in  the  pia  mater  of  swine,  per- 
haps also  in  dogs,  much  more  rarely  neoplasms,  abscesses,  ex- 
ostoses on  the  internal  surface  of  the  cranial  bones,  ossifying 
inflannnation  of  the  dura  eerebralis,  etc.,  old  eueephalitic  foci 
lead,  especially  in  dogs,  to  epileptoid  attacks  (I)exler).  In  all 
these  cases  the  first  attack  is  usually  induced  liy  the  same  ini- 
mediate  causes  as  in  genuine  epilepsy. 

Eefiex  epilepsy  is  mostly  associated  with  certain  diseases 
of  the  mucous  membranes.  Thus  epileptoid  spasms  in  dogs  very 
often  result  from  the  presence  of  intestinal  worms  (Taenise,  espe- 
cially T.  ecbinococcus J  ascarides)  or  even  on  simple  constipa- 
tion. Similar  attacks  may  l>e  caused  in  swine  by  the  Eehinor- 
rhyuchus  gigas,  in  cows  by  the  Taenia  denticulata,  and  in  horses 
by  the  Ascaris  megalocephala. 

The  attacks  in  this  kind  of  reflex  epilepsy  are  nsnally  not  the  result  of  a  reileix 
effect  produced  by  pain,  but  either  by  irritatdlity  of  the  vaso-niotor  nerves  in  tlie 
cranial  cavity,  or  much  more  by  the  assimilation  of  metabolic  prodneta  of  the  para- 
sites or  by  the  putrefaction  caused  in  consetjuence  of  the  dii^ease  of  the  boweL 

Epileptoid  attacks  have  also  been  at  times  observed  in  se- 
vere disease  of  the  external  audi  to  rv  canal  as  well  as  in  the 
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presence  of  pentastomes  in  the  nasal  cavities.  Chronic  uremia 
may  likewise  produce  epileptoid  attacks.  Much  less  frequently 
the  irritation  which  produces  the  convulsion  originates  in 
w^ounds  of  the  mucous  membrane  (sharp  teeth!)  or  in  painful 
wounds  or  cicatrices  of  the  skin;  in  very  exceptional  cases  the 
irritation  of  a  perfectly  healthy  part  of  the  body  was  found  to 
produce  convulsions  (Gerlach,  Schrader,  Dorrwachter).  In  most 
cases,  however,  injuries  of  the  withers,  fractures  of  the  horns, 
or  in  the  dog  injuries  of  the  sole  of  the  foot  are  responsible  for 
attacks  of  reflex  epilepsy. 

Brown -S^quard  produced  reflex  epilepsy  in  a  guinea  pig  artificially  by  injuries 
to  the  n.  ischiadicus,  and  the  disease  was  claimed  to  be  transmitted  to  the  progeny, 
yet  later  authors  (Sommer,  Karplus)  could  not  prove  this  in  a  single  case. 

Anatomical  Changes.  In  true  epilepsy  no  morbid  changes 
can,  as  a  rule,  be  shown  on  postmortem,  either  in  the  brain  or 
its  immediate  neighborhood;  nor  does  microscopic  examination 
usually  give  any  results,  although  it  is  probable  that  the  nerve 
cells  of  the  cortex  or  other  elements  of  the  brain  are  diseased ; 
but  the  minute  changes  cannot  be  demonstrated  by  the  available 
methods  of  investigation. 

Since  Siedamgrotzky  noticed  the  illness  in  a  dog  with  asymmetry  of  the  skull, 
and  Bassi  the  same  thing  in  9  out  of  15  epileptic  horses,  since  further  Fabretti  found 
the  same  condition  in  a  cow  and  two  dogs,  this  condition  must  in  the  future  be  looked 
for  at  autopsies. 

Sjnnptoms.  In  man  certain  prodromal  symptoms  precede 
the  epileptic  attack,  which  since  the  days  of  Galen  have  been 
known  by  the  name  of  '*aura  epileptica''  and  these  occur  some- 
times also  in  animals.  Thus  many  horses  appear  sluggish  be- 
fore an  attack,  pay  no  attention  to  the  word  of  command  or 
become  excited  at  it ;  others  commence  nodding  and  shaking  the 
head  or  attempt  to  scratch  it  with  the  hind  feet.  Swine  go  about 
restlessly,  root  up  the  ground  with  the  snout  and  grunt  un- 
easily. Dogs  are  sometimes  depressed,  they  run  restlessly  to 
and  fro,  toss  the  head  and  bite  the  nearest  object.  In  the  great 
majority  of  cases  such  preliminary  symptoms  are,  however, 
wanting  or  escape  notice. 

The  severe  epileptic  attack  (grand  mal)  declares  itself  in 
the  great  majority  of  cases  in  the  following  symptoms:  The 
animal  suddenly  exhibits  great  anxiety,  stands  with  a  fixed 
look  and  wide  open  pupils  as  if  nailed  to  the  ground,  soon  be- 
gins to  tremble,  breathes  deeply  with  maximal  opening  of  the 
nostrils,  reels  to  and  fro,  seeks  for  a  time  to  preserve  the  equili- 
brium by  straddling  out  the  limbs  or  by  stepping  forwards  or 
backwards,  but  soon  falls  unconscious  to  the  ground.  Cattle  at 
first  often  emit  a  peculiar  hollow  bellowing,  dogs  utter  a  loud 
shriek,  whilst  sheep  make  circular  movements;  dogs  get  up 
sometimes  after  collapsing,  make  a  few  reeling  steps,  but  soon 
break  down  again. 

Vol.    2^49 
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liaustion  or  muscular  weakness.  Holterbach  noticed  epileptic 
attacks  in  a  cat  which  only  occurred  at  night  time  (E.  nocturna). 

The  attack  may  be  of  different  degrees  of  severity  and  of 
varying  duration.  After  collapse  in  horses  there  may  be  mere- 
ly stiffness,  lasting  for  a  few  seconds  and  during  which  all  the 
vegetative  functions  appear  to  be  extinguished,  but  soon  evacu- 
ation of  dung  and  urine  occur  and  the  attack  comes  to  a  conclu- 
sion. Certain  symptoms  may  be  absent,  such  as  the  increased 
secretion  of  saliva  and  the  champing  of  the  saliva  into  foam,  and 
further  involuntary  voidance  of  dung  and  urine.  Generally  the 
muscles  of  both  halves  of  the  body  will  be  attacked  equally,  but 
many  a  time  the  spasms  are  much  more  severe  on  one  side  of 
the  body  than  the  other.  Horses,  dogs  and  swine  seem  to  have 
much  more  intense  convulsions  than  cattle  and  sheep. 

The  sequence  of  the  symptoms  also  does  not  always  follow 
in  the  order  described  as  above,  inasmuch  as  the  spasms  some- 
times begin  at  an  extremity  such  as  the  toe,  and  then  gradually 
attack  the  remaining  parts  of  the  body,  extending  finally  to 
the  head. 

In  birds  the  symptoms  are  in  a  great  measure  as  follows :  The  bird 
emits  sharp  sounds,  makes  flapping  movements  with  the  wings,  falls  on 
its  side  or  back,  moves  its  feet  quickly,  rolls  its  eyes,  bends  the  neck 
round  to  one  side,  alternately  opens  and  shuts  the  beak  and  throws  its 
whole  body  to  and  fro.  After  1  to  2  minutes  the  spasms  cease,  whereupon 
the  bird  lies  for  a  long  time  as  though  in  a  stupor  and  without  sensation ; 
afterwards  it  stands  up,  but  still  staggers  about  and  supports  itself  with 
its  beak  and  outstretched  wings  until  it  finally  stands  on  its  feet,  or  with 
regular  flapping  of  the  wings  flies  away  (Trasbot). 

The  slight  epileptic  attack  (E.  minor,  petit  mal)  is  a  rudi- 
ment of  the  epileptic  seizure  proper  (Weygandt)  and  declares 
itself  in  various  disturbances  of  consciousness  while  the  symp- 
toms of  motor  excitation  occur  at  circumscribed  areas  for  a  short 
time  only  or  are  absent  altogether.  There  are  also  records  of 
similar  conditions  associated  vrith  local  spasms,  in  which  the 
animals  did  not  break  do^vn  when  they  could  lean  against  a 
supporting  object.  It  is,  however,  very  difficult  to  recognize, 
and  distinguish  between  such  cases  of  secondary  attacks  of  ver- 
tigo and  convulsions  in  animals. 

Of  the  psychic  abnormalities  noticed  in  human  patients  suffering;  from  epilepsy, 
and  occurring  also  in  the  intervals  between  the  attacks,  one  sees  nothing  in  animals. 
In  dogs  intelligence  and  attentiveness  have  suffered  according  to  many  authors 
(Gohier,  Reynal)  yet  it  does  not  appear  certain  that  these  were  secondary  epileptic 
attacks,  but  more  likely  due  to  encephalitis  following  distemper. 

Secondary  epilepsy  or  the  epileptoid  attack  agrees  in  its 
external  form  with  true  epilepsy,  only  the  symptoms  may  usual- 
ly be  ascertained  as  due  to  organic  disease  of  the  brain  or  to 
other  diseased  condition. 

Secondary  epilepsy  occurs  at  times  as  socalled  Jackson's 
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or  cortical  epiteps^^  in  which  hesides  loss  of  consciousness  the 
spa.siiis  always  affect  the  same  group  of  nniscles,  and  then  pro- 
ceed to  attack  the  other  muscles  successively^ 

Course,     True  epilepsy  is  a  chronic  affection  that  causes 
a  continued  predisposition  to  periodically  recurring  attacks  of 
con\"iUsions*    The  attacks  come  on,  iiowever,  at  dilTerent  inter- 
vals; in  many  animals  few  attacks  are  noticed  during  the  whole 
course  of  life,  but  in  others  seizures  may  occur  w^eekly,  daily 
or  several  times  a  day.    Their  appearance  sometimes  seems  to 
depend  on  external  inflnenceSj  and  again  they  follow  in  short 
periods  without  any  apparent  cause.    It  seems  as  if  at  first  the 
attacks  were  less  frequent  but  longer,  and  later  more  frequent 
but  of  shorter  duration.     In  the  most  severe  cases  the  attacks 
follow  each  other  quickly  anti  tlie  condition  of  the  animal  be- 
comes such  that  consciousness  does  not  return  in  the  intervals 
(status  epilepticus) ;  in  such  cases  the  convulsions  themselves 
can  cause  death,  whilst  ordinarily  severe  epilepsy  may  cause 
the  animal  to  injure  itself  fatally  when  collapsing.     In  some 
animals  the  attacks  are  at  times  very  frequent,  then  they  subside 
for  a  long  time,  even  for  several  months,  whereupon  several 
attacks  occur  at  short  intervals  and  then  disappear  for  a  longer 
period. 

Whether  true  epilepsy  in  animals  is  curable,  can  not  be 
decided  by  the  clinical  observations,  but  a  predisposition  for 
further  attacks  of  convulsions  appears  to  persist  invariably. 

The  course  of  secondary  epilepsy  depends  on  the  under- 
lying disease. 

Diagnosis.  For  the  recognition  of  genuine  epilepsy  the  es- 
tablishment of  the  chronicity  of  the  affection  appears  to  be  of 
primary  importance,  but  due  weight  must  be  given  to  whether 
during  the  periods  between  the  attack  the  animal  exhibits  any 
organic  disease  of  the  brain  or  other  diseased  condition  which 
stand  in  causal  relation  to  them.  If  investigation  in  this  re- 
spect leads  to  a  negative  result^  but  the  attacks  of  spasms  are 
ahvays  accompanied  by  loss  of  cousciousness,  the  nature  of 
the  complaint  is  not  hard  to  recognise.  Limited  or  general 
tonic-clonic  contractions  have  been  observed  in  acute  diseases 
of  the  brain,  in  many  infectious  affections  (distemper),  also  in 
certain  cases  of  poisoning.  But  in  these  cases  sj^nptoms  of 
the  underlying  disease  are  present  also  in  tlie  intervals  be- 
tween convulsions,  which  are  usually  short,  and  moreover  the 
diseases  always  take  an  acute  course.  The  last  mentioned  con- 
dition difTerentiates  also  the  socalled  eclampsia  of  the  bitch 
from  epilei>sy,  and  moreover  the  close  connection  of  eclampsia 
with  parturition  will  reveal  the  nature  of  the  complaint. 

It  is  much  more  difficult  to  differentiate  in  a  given  ease 
betw^een  true  epilepsy  and  an  epileptoid  attack  (secondary  and 
reflex  epilepsy);  but  since  prognosis  as  w^ell  as  the  course  of 
treatment  will  depend  on  a  clear  understanding  of  this  point. 
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one  always  must  earofitlly  investigate  the  signs  of  illness  wliieh 
might  underlie  the  attaeks.  Only  if  by  continued  observance 
such  cannot  be  proved  will  the  assumption  of  a  distinct  epilepsy 
be  justified,  and  one  must  always  reckon  with  the  possibility 
that  this  hypothesis  may  be  upset  at  the  postmortenu  Heredi- 
tary taint  and  long  intervals  between  the  attacks  generally  de- 
note a  true  epilepsy* 

Prognosis.  In  true  epilepsy  this  is  unfavorable  sinee  a 
permanent  cessation  of  the  attacks  can  scarcely  be  expected. 
The  intluence  of  the  ailment  on  the  usefulness  of  the  animal 
varies  very  much  in  diflferenl  cases.  In  tliis  respect  an  iiii- 
favorable  view  must  be  taken,  especially  if  the  attacks  occur 
at  short  periods.  The  hereditary  afTection  generally  takes  an 
unfavorable  course,  and  more  especially  so  if  the  lirst  attacks 
i>cciir  in  early  age. 

The  consideration  of  secondary  epilepsy  depends  upon  the 
nature  of  the  causative  illness;  if  this  is  euralile  there  is  hope 
of  complete  recovery  from  the  attacks.  On  this  account  the 
prognosis  of  secondary  e|)ilepsy  is  generally  more  favorable 
than  that  of  genuine  epilepsy. 

Treatment.  Of  the  numerous  metliods  of  treatment  in 
true  epilepsy  the  internal  administration  of  bromides  has 
jiroven  most  successful  if  tliese  drugs  are  used  systematically 
in  proportionately  large  doses  ami  for  a  long  time.  With  this 
object  potassium  bromide  may  he  given  to  dogs  in  daily  doses 
of  3  to  4  gm.,  sheep  and  swine  5  to  6  giiu,  large  animals  20  to 
50  gm.  (in  freshly  prepared  electuary  or  solution!)  for  2  to  4 
weeks.  If  during  the  pause  renewed  convnlsions  oc^ur  the 
course  is  to  be  repeated.  The  other  salts  of  l>romine  may  also 
be  employed,  and  at  times  tliese  seem  to  be  of  advantage;  thus 
one  can  order  potassium,  sodium  and  annnonium  lu'omide  to- 
gether in  the  same  doses  as  the  potassium  bromide  alone,  in 
which  ease  one  daily  dose  or  at  most  two  are  to  be  given.  F5r 
birds  1%  to  5%  potassinm  bronii<le  solution  as  drinking  water 
is  the  best  Tlie  much  more  exiiensive  I>rumipin  may  be  given 
to  dogs  in  doses  of  one  tea  or  tnlde  spoonful.  If  signs  of  a 
chronic  bromine  poisoning  (emaciation,  trembling,  gastric  ca- 
tarrh, and  espeeiaily  eczema  or  acne  in  dilTerent  parts  of  the 
body)  occur,  then  tlie  treatment  must  be  suspended  for  a  time, 
and  mild  aperients  combined  with  arsenic  must  be  used, 

Furtlter,  one  must  give  suitable  nourishment  (if  possilile 
food  containing  little  chlorine  ninl  nitrogen)  assuring  a  proper 
digestion,  and  also  exercise  care  that  the  animal  does  not  come 
in  contact  with  any  induences  that  bring  on  the  attack.  Oon- 
sidering  tlie  prolialulity  of  the  hereditary  nature  of  the  illness 
breeding  aninuils  must  be  ex(*lu*led  from  breeding  (according 
to  Roil  the  attacks  sometimes  cease  after  castration),  work- 
ing animals  must  l>e  employed  cautiously. 
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During  the  individual  attacks  one  niust  protect  the  patient 
from  injury.  But  attempts  to  abort  the  attack  arc  scarcely  suc- 
cessful; the  procedure  rcconnnend(»d  for  this  purpose  (passive 
movements  of  parts  of  the  body  in  o|)posite  directions,  wettinje^ 
the  botly  with  cohl  Avater^  etc.)  usually  produce  no  effect.  Only 
if  the  convulsions  follow  one  another  very  quickly,  almost  eoii- 
tinnonsly,  one  should  seek  to  allay  the  irritability  of  the  cortex 
of  tlu^  brain  l>y  inhalations  of  chlorofonn  or  ether  or  by  injec- 
tions of  niorpbine. 

The  treatment  of  secondary  epilepsy  is  to  be  directed 
against  the  underlyin^^  illness.  In  so  far  as  thi^s  is  curable  at 
all,  the  eniploAnnent  of  narcotic  remedi(*s  and  the  suitable  treat- 
ment (exi)ulsion  of  worms,  artificial  removal  of  gadfly  larvse 
or  pcntastomes,  rcli(*f  of  existing  constiimtion,  excision  of  cica- 
trices, etc.)  nmst  l)e  undertaken.  Otlierwise  the  treatment  of 
cpileptoid  spasms  in  organic  diseases  of  the  brain  is  usnally 
simihir  to  that  of  true  epilepsy.  In  Jackson's  epilepsy  oper- 
ative treatment  seems  to  be  indicated;  the  favoral)le  exi>cri- 
ences  made  in  human  medicine  in  this  direction  deserve  at  least 
proper  notice.  The  necessity  of  operation  is  to  be  considered 
particularly  in  injuries  to  the  skull,  as  well  as  w^here  lesions 
are  iocalized  in  the  cortex  of  the  cerebrum. 

Literature.  Bai-st,  Pastore,  Motl.  Zooiatrio,  1904,  201.— Driiseke,  P»ycb.* 
XeuroL  Woeheusfbr,  19m,  1.— Dexler,  Nervtnikrkli.  ties  Pfenlca,  1H99,  2L'4  (Lit), — 
Fabretti,  Hei*,,  nH)4,  r>ltS,— Holterbach,  B.  t.  W.,  lEWH^  O'Sil—Kramdl.  Z.  f,  Vk.,  WOo, 
498.— Lovv,  Vet.  1892,  446,— -v.  Motiakow,  CU^hirnpatholoRif  1005,  1,  248  iUt,  on  ex- 
|ieriiiients  in  brain  irrigation). — Otto,  H.  B.,  1902,  70. — HarlM'j,  Uiv  l-'pilepf-ie,  1904, 
(Hitngariau).— ^ehrotler,  Z,  t,  Vk.  1902,  25,— Boiumer,  Ncnir.  Cbl.,  1901,  152. 


3.    Eclampsia, 

By  the  name  of  eclampsia  convulsions  are  designated  which 
are  in  every  respect  similar  to  those  of  epilepsy,  but  whieli 
either  occur  only  once  or  run  an  acute  <»ourse  with  several  re- 
currences. Tme  eclampsia  inchnles  only  those  attacks  which  oc- 
cur  intiepeiideiitly  of  organic  diseases,  that  is  which  occur  in- 
flependently  as  pure  neuroses. 

Eclampsia  corresponding  to  this  definition  ordinarily  oc- 
curs only  ill  very  young  dogs  and  pigs  and  is  rarely  ol)servecl 
in  older  animals. 

The  eclampsia  of  young  animals  occurs  almost  exclusively 
at  the  time  *>f  teething.  Many  authors  are  therefore  ineliiied 
to  consider  that  there  is  a  causal  connectioti  between  these  at- 
tacks and  the  increased  sensitiveness  of  the  gums  when  teetli- 
ing;  but  in  many  cases  some  disease  of  an  internal  organ  may 
be  shown  to  exist,  such  as  intestinal  worms,  acute  intestinal  ca- 
tarrh, inflammation  of  the  mucous  membrane  of  tlie  month,  in- 
fectious diseases,  etc.  Poorly  developed  and  parlicidarly  rick- 
ety animals  appear  especially  predisposed  to  tlie  comphiint* 

The  eclamptic  attack  manifests  itself  mostly  by  quite  simi- 
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lar  symptoms  as  does  the  epileptic.  Here  also  certain  warning 
signs  may  be  noticed  such  as  unrest,  aimless  wandering  about, 
loss  of  appetite,  starting  up  from  sleep  in  a  fright.  Sometimes 
the  attack  lasts  only  for  a  short  time  and  then  passes  off  for 
good,  but  again  it  may  last  several  quarters  of  an  hour  or  be 
repeated  at  different  intervals  while  in  other  cases  the  attacks 
may  follow  so  quickly  on  one  another  that  the  animals  are  con- 
tinually tormented  by  the  convulsions  for  hours  (status  eclamp- 
ticus). 

Eclamptic  attacks  quite  frequently  lead  to  death,  and  this 
may  happen  in  a  few  minutes.  As  a  rule  the  prognosis  is  more 
unfavorable  the  longer  the  convulsions  continue.  In  giving  an 
opinion  caution  is  always  .necessary  in  order  not  to  mistake 
other  ailments  for  eclampsia.  Thus  dogs  in  the  course  of  dis- 
temper, swine  in  erysipelas  or  pyobacillosis  not  infrequently 
exhibit  convulsions;  besides  the  spasms  of  the  death  struggle 
are  sometimes  believed  to  be  an  independent  disease  by  the  at- 
tendants. 

Since  eclampsia  of  young  animals  is  in  many  cases  a  reflex 
condition,  treatment  consists  in  the  removal  of  the  cause  if  this 
has  been  ascertained,  and  the  driving  out  of  tapeworms  is  here 
of  first  importance.  The  attack  itself  is  controlled  with  narcotic 
remedies,  such  as  potassium  bromide  (0.2  to  0.5  gm.  every  3 
hours),  bromipin  (a  teaspoonful  to  a  tablespoonful)  or  with 
chloral  hydrate  (0.1  to  0.5  gm.). 

The  rare  eclampsia  of  adult  animals  is  most  apt  to  be 
due  to  the  transitory  effect  of  the  same  causes  which  bring 
about  reflex  epilepsy  (see  page  771).  Tapken  saw  in  a  cow 
an  attack  of  convulsions  lasting  for  several  hours  due  to  the 
noise  made  by  the  firing  of  a  gun. 

White  &  Plaskett  report  upon  a  North  American  breed  of  goats^  (**  Startled 
goats/'  ** Fainting  goats'')  where  the  animals  collapse  from  quite  trifling  external 
influences,  and  are  seized  with  tonic  spasms  like  those  from  strychnine  poisoning; 
after  20  to  30  seconds  they  get  up,  and  their  gait  remains  stiff  for  a  short  time.  Many 
animals  are  sai<l  to  be  frightened  to  death  from  quite  trivial  causes  (f).  According 
to  Dexler  these  cases  are  due  to  pathological  and  degenerative  peculiarities  of  an 
hereditary  nature  similar  to  the  sensory  disturbances  in  dancing  mice  and  albinotic 
deaf  animals. 

Literature.  Besnoit,  Rev.  v6t.,  1901,  349.— Castelet,  D.  t.  W.,  1900,  312  (Rev.). 
—Dexler,  B.  t.  W.,  1908,  970.— Soulet,  Rev.  g6n.,  1905,  VI,  471.— Tapken,  D.  t.  W., 
1899,  353.— White  &  Plaskett,  Am.  v.  Rev.,  1904,  1167. 


4.    Puerperal  Gonvulsions. 

{Eclampsia  puerperalis.) 

In  connection  with  parturition  there  occurs  a  peculiar  con- 
vulsive illness  chiefly  noticed  in  bitches,  but  occasionally  in  other 
female  animals.  In  the  course  of  an  attack  consciousness  does 
not,  as  a  rule,  appear  to  be  visibly  disturbed.    The  last  men- 
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tioiied  eirciimstance  and  tbe  fact  that  the  trouble  is  associated 
with  parturition  tlistingiiishes  the  aHection  both  from  epilepsy 
and  eclampsia,  and  appears  to  justify  its  separate  treatment. 


(a)     Puerperal  Conynlsioiis  in  Bitches. 
(SocalkM!  Kdampsia  of  Bitches,) 

Etiology.  The  alTeetion,  alwut  tlie  cluiraeter  of  wliieh 
nothing  is  known,  is  noticed  most  frequently  in  pampered  pure 
bred  bitches. 

The  localization  of  the  irritation  vfh'mh  pr04!uces  tlio  spasms  may  be  in  tbe 
cerebral  eorteac,  in  the  ^subcortical  motor  centers,  or  in  the  anterior  horns  of  the  spinal 
corrlt  but  as  consciousness  is  un<iistiirljetl  until  the  einl  it  is  probable  that  the  two 
last  htructures  are  concerned  most  often.  In  view  of  tbe  fact  that  similar  convulsions 
are  observed  in  strychnine  poisoning;  and  in  tetanns  it  is  not  out  of  the  war  to 
awRiinie  that  the  spasms  are  due  to  the  direct  effect  of  some  toxins  whi<'h  are  fonned 
somewhere  in  the  body,  possibly  in  the  origans  of  generation,  and  act  on  the  motor 
(ells  of  tbe  anterior  horns  of  the  spinal  cord.  This  view  is  more  credible  than  the 
hypothesis  of  Friedberger  &  Frohner,  who  believe  that  tbe  immediate  eaime  i»  to  be 
fcuiTKi  in  a  peculiar  reflex  irritation  arising  in  tbe  udder  or  uterus  and  brin^in^  about 
anemia  of  certain  centers  of  the  brain.  Reul  sees  a  certain  etiological  similarity 
between  this  disease  and  parturient  paresis.  It  cannot  be  wholly  rejected  that  the 
affection  represents,  as  do  puerperal  convulsions  in  general,  an  anaphylactic  phe- 
nomenon brought  about  in  the  course  of  jireK^ancy  by  the  borno^enous,  specific 
placental  albumen,  so  that  after  the  absorption  of  eonsideralde  quantities  of  placental 
tifisue  anapbvlactic  symptoms  arise.  The  eclampftia  of  lyin^  in  women  in  nowadays 
considered  iu  many  eases  in  tbe  nature  of  anaphylactic  shoek. 

Yassale  produced  eclaiuptie  attacks  in  three  pregnant  bitches  by  extirpation  of 
the  parathyroid  glands^  and  these  couhl  be  brought  to  a  stand  still  by  the  administra- 
tion of  large  doses  of  parathyroid  in.  On  this  account  he  assumes  that  in  a  latent 
parath^Toidal  insufhciency  in  woman  in  the  last  thinl  of  pregnancy  severe  con- 
vulsions occur. 

In  tbe  great  majority  of  cases  the  illness  arises  during  the 

first  few  days  after  parturition,  exeeptionally,  however,  after 
a  longer  time,  or  it  may  be  Ijefore  tlie  birth  in  the  last  stage  of 
pregnancy.  Friedlierger  saw  a  case  50  days  after  birth.  Duet 
8  days  before,  Alhreeht  63  days  after  restnim.  According  to 
Uebele  the  illness  may  occur  in  bitclies  wliieli  are  not  j>regnant 
and  not  suckUng,  at  tlie  time  where  in  case  of  conception  par- 
turition might  liave  been  expected  and  lactation  has  also  been 
known  to  occur  at  this  time.  Otherwise  the  occurrence  of 
convulsions  are  believed  to  be  dependent  on  certain  accidental 
causes  producing  violent  mental  disturbauces  (sorrow  over  lost 
young,  fright,  fear  of  punishment),  catching  cold,  etc.;  but 
such  incidents  can  just  as  often  not  Ite  sliown  to  have  occurred. 
Animals  once  ill  are  inclined  to  be  attacked  at  subsequent  par- 
turitions { Gajewski ) , 

The  iofluenee  of  excitement  after  taking  away  of  the  young  is  generally  exag- 
gerated;  thus  in  a  third  of  the  cases  ot»Ferved  by  Miiller  no  young  hail  l>een  taken 
away  from  the  affected  animals. 

Sjnmptoms.  Tbe  illness  commences,  as  a  rule,  shortly  after 
normal  and  easy  l)irth  (only  exceptionally  earlier  than  after 
48  hours).    The  animal  becomes  restless,  whimpers  and  often 
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cries  out  continuously,  its  look  is  anxious,  the  breathing 
quickened  and  labored,  the  mucous  membranes  appear  great- 
ly injected.  With  a  rapid  aggravation  of  these  symptoms 
and  a  rise  in  temperature  the  gait  becomes  staggering  after  10 
to  15  minutes,  and  soon  the  animal  is  incapable  of  standing  on  its 
feet,  falling  on  one  side  and  stretching  all  four  feet  out  with  such 
a  force  that  it  is  possible  to  bend  the  joints  only  by  the  employ- 
ment of  great  force.  From  time  to  time  one  sees  also  fibrillary 
twitcliings  or  even  strong  muscular  contractions  which,  spread- 
ing towards  the  head,  end  in  general  convulsions  followed  by 
muscular  rigidity. 

During  the  whole  duration  of  the  illness  consciousness  ap- 
pears to  be  retained,  the  animals  respond  to  calls  and  are  at 
times  even  excited  so  as  to  snap  at  the  hand.  In  look  and  ex- 
pression they  exhibit  great  anxiety,  their  pupils  appear  to  be 
normal  in  size  and  capable  of  reacting  (in  exceptional  cases 
they  are  said  to  be  dilated  and  fixed).  Breathing  is  much  quick- 
ened and  strikingly  labored,  the  animal  panting  with  the  mouth 
open  and  tongue  protruding;  but  from  time  to  time  chewing 
and  swallowing  movements  occur,  and  thus  the  saliva  which 
has  accumulated  in  the  mouth  is  swallowed  while  otherwise  it 
flows  out  from  the  corners  of  the  mouth.  The  pulse  feels  small 
and  hard,  the  mucous  membranes  are  cyanotic.  The  milk  glands 
appear  at  first  tense  and  warm,  although  later  they  become 
flaccid ;  they  do  not  secrete  any  milk  from  the  start. 

The  spasms  sometimes  continue  only  a  few  hours,  but  usual- 
ly last  1  to  3  days.  According  to  several  authors  spontaneous 
cure  only  occurs  exceptionally,  but  the  authors  cannot  confirm 
this. 

Treatment.  This  consists  in  the  employment  of  narcotic 
remedies,  and  almost  always  yields  favorable  results.  The  sim- 
plest and  most  suitable  appears  to  be  the  subcutaneous  injec- 
tion of  0.02  to  0.05  gm.  of  morphine,  whereupon  the  convulsions 
promptly  decline  and  finally  disappear;  if  no  improvement  oc- 
curs in  1  or  2  hours  the  injection  may  be  repeated.  Of  good 
effect  are  also  the  other  sedative  and  narcotic  drugs,  such  as 
chloroform  (cautious  inhalation  up  to  commencing  narcosis), 
chloral  hydrate  (0.2  to  5.0  gm.),  urethan  (5  to  20  gm.),  hypnon 
(1/2  to  2  gm.),  veronal  (i^  to  2  gm.),  Ziindel's  chloroform  syrup 
(1:100,  a  teaspoonful  every  i/4  hour,  later  every  2  hours),  etc. 
Occasionally  parathyroidin  may  be  tried. 

Literature.  Albrecht,  W.  f.  Tk.,  1901,  469.— Friedberger,  Munch.  Jhb.,  1876- 
77,  103.— Oajewski,  A.  f.  Vet.— Wiss.,  1882,  145.— Massoglia  &  Sparapani,  Rev.  g6n., 
1907,  X,  495    (Rev.).— Vassale,  Vet.  Jhb.,  1906,  149. 

(b)    Puerperal  Convulsions  in  the  Other  Animals. 

In  horses  the  disease  has  been  observed  once  by  Tapken.  In  a  mare 
of  somewhat  advanced  age  which  after  earlier  births  had  shown  slight 
spasms,  an  attack  lasting  five  minutes  came  on  two  hours  after  a  diflRcult 
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parturition.  Tt  niaiiil'isted  itself  l»y  t'louit*  spfLsms  uf  tli«^  iiniKelL's  of  the 
head  and  neck  and  of  one  hind  extremity,  as  well  as  liy  sliallow  lireathing. 
On  the  following  days  a  few  attacks  ivere  noticed,  but  they  di8ax)peared 
after  removal  of  the  afterl>irth. 

In  cows  Saint-Cyr  &  Violet,  Fleniming^,  Alhreelit  and  others  have 
noticed  attacks  shortly  after  pnrtnritioii  wliieli  WiTe  nianif tested  by 
clonic  spasms  of  the  ninHeles  of  the  trunk  and  extreuiities.  by  rotation  of 
the  neek  and  grinding  of  the  terth,  and  were  usually  rt*pi^ated  8f*v»*ral 
times  lasting  as  lonp:  as  2  to  '-^  hours;  with  the  exec[>tiou  of  one  ease,  in 
wiiieh  inturnifningeal  hemorrhage  occurred  witli  fatal  result,  they  all 
ended  in  recovery. 

In  sows  Tapken  often  saw  attacks  of  convulsions  in  connection  with 
parturition;  tbese  occurred  even  during  parturition,  which  was  usually 
severe,  hns  often  ini mediately  before  or  shortly  after  the  act.  The  whole 
body  of  the  animals  which  at  the  time  of  parturition  were  lying  on  the  side, 
cxliibitcd  extensive  muscular  twitchings,  there  was  rolling  of  the  eyes  and 
spasms  of  the  muscles  of  mastication«  The  imlividual  attacks  lasted 
from  1^  to  1,  seldom  2  to  4  minutes,  and  were  repctitcd  at  sliort  intervals. 
The  convulsions  recurred  very  frequently,  and  often  rendered  slaugh- 
ter of  the  animals  necessary.  Similar  cases  were  observed  liy  Hen- 
gen,  Oiovanoli,  Holtcrbach  and  Sonncnberg.  The  last  named  author 
found  fatty  degeneration  in  the  parenehyiaaious  orgiins  and  tube  casts  in 
the  urine;  he  considers  the  disease  as  the  result  of  an  auto-intoxication 
corresponding  to  the  puerperHl  eclampsia  of  wonien. 

The  causes  of  the  convulsions  are  cfuite  unknown.  Although  one 
cannot  exclude  from  consideration  an  irritation  of  the  nerves  in  the  gen* 
erative  organs  during  parturition,  yet  such  a  conjecture  is  not  suitable 
for  most  cases,  because  attacks  occur  after  easy  births,  and  sometimes 
indeed  a  few  days  after  or  before  the  act,  A  more  prnbable  eoui-eption 
is  that  the  disease  is  produced  by  toxic  material  formed  in  the  body  or 
perhaps  in  the  generative  organs. 

The  treatment  consists  in  the  employment  of  narcotics  ( Hengen 
caused  cessation  of  parturient  convulsions  in  a  sow  by  giving  10  grammes 
of  chloral  hydrate  in  electuary). 

lilterature.  Albreclit,  W.  f.  Tk.,  1880-89.— ^iiovanoli,  J,  V^t„  190^,  283, 
(B«v,).— HimgeD,  W.  f..  Tk.,  19U(y,  3ti;>.— Holterbaeh,  B.  t.  W.^  imr*,  HH2.— Soimen- 
berg,  ibi*J,,  1906,  945.— Tapken,  U.  t.  W,,  1899,  353. 


5.    Parturient  Paresis.    Paresis  puerperalis, 

(MUdifjeher,  parali/tisches   Kalhefielit^fj  nervosc   tnlry  foxische 

Form  des  Geharfiehers  [Gennan  j  ;  coma  pnerix'rale^ 

fievre  vitulaire  [French];  parfHriiion  fever, 

milk  fever,  calvhffj  fever  [English],) 

Parturifuit  paresis  is  an  afelirile  disease  wlueli  oconrs  at 
the  tennination  of  parturition  and  wliieh  is  iiiaiufested  by  sud- 
den loss  of  consciousness  and  a  generalized  paretic  etuidiiion. 


History,  The  disease  was  first  described  }>y  German  veterinary  sur- 
geons at  the  beginning  of  the  nineteenth  century,  hpinpf  first  nipntioned 
especially  liv  Jorg  (1B08).  The  time  w^hen  the  disease  became  known  cor- 
responds with  the  period  when  it  became  customary  to  feed  milk  cows 
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more  generously  with  the  object  of  increasing  the  milk  production.  To- 
gether with  the  popularization  of  the  intensive  feeding  of  cows,  the  cases 
of  disease  also  increased,  and  in  a  like  measure  from  the  middle  of  the  last 
century  the  number  of  publications  (see  etiology)  on  the  subject  by  veter- 
inary surgeons  in  all  the  civilized  countries  increased  also,  without  how- 
ever clearing  up  the  etiology  of  the  disease.  In  the  year  1897  the  Danish 
veterinary  surgeon,  Schmidt  of  Kolding  published  a  new  theory  as  to 
the  etiology  of  milk  fever,  which  did  not  clear  up  the  cause  of  the  dis- 
ease, although  the  treatment  based  upon  it  undoubtedly  led  to  a  very 
decided  decrease  in  the  losses  arising  from  it.  Recently  Hess,  Sonnen- 
berg  and  Delmer  have  made  experiments  with  the  object  of  clearing  up 
the  etiology  of  the  complaint,  which  is  the  only  correct  procedure. 

Occurrence.  Milk  fever  seems  to  be  a  disease  almost  ex- 
clusively confined  to  cattle,  although  a  few  authors  (Saint-Cyr, 
Friedberger  &  Frohner,  Haubner  &  Siedamgrotzky,  Hoopen) 
assert  that  it  occurs,  rarely,  also  in  goats,  sheep  and  swine.  In 
certain  regions  and  on  individual  estates  the  illness  is  very  fre- 
quent and  stands  in  close  relation  to  the  constantly  increasing 
intensity  of  the  agricultural  operations  (Hess) ;  it  is  conse- 
quently to  be  considered  as  a  disease  of  civilization.  Accord- 
ingly it  is  met  with  much  more  frequently  and  in  a  more  severe 
form  on  farms  with  choice,  succulent  food  and  with  first  class 
milk  cows,  also  more  often  on  the  outskirts  of  towns  than  in  dis- 
tant localities  or  in  the  hill  country  (Hess,  Kniisel). 

Etiology.  The  actual  cause  of  the  disease  is  unknown. 
This  much  only  is  certain  that  in  a  great  number  of  cases  the 
influence  of  certain  predisposing  factors  is  manifest  in  a  re- 
markable manner. 

The  breed  of  the  animals  has  an  influence  inasmuch  as 
cows  of  the  Holstein  breed,  which  give  much  milk,  are  predis- 
posed to  the  disease  somewhat  less  than  those  of  the  mountain 
breeds,  and  least  of  all  are  the  range  cows,  although  experiences 
in  Hungary  show  that  the  range  cattle  are  not  entirely  immune 
from  the  disease. 

The  influence  of  milk  productivity  is  in  so  far  evident  that 
even  in  cows  of  the  same  breed  the  especially  good  milker  is 
the  one  most  prone  to  an  attack. 

An  essentially  predisposing  role  is  played  by  the  age  of 
the  cow,  the  great  majority  of  attacks  occurring  in  the  fifth  to 
tenth  years  of  life,  that  is  after  the  third  to  fifth  calvings,  while 
older  cows  and  such  as  are  under  six  years  of  age  are  attacked 
only  exceptionally. 

According  to  statistics  collected  by  Jensen  in  Denmark  out  of  931  cases  the  age 
of  the  cows  was:  in  0.75%  of  cases  3  years;  in  1.82%,  4  years;  in  5.91%,  5  years; 
in  15.68%,  6  years;  in  16%?,  7  years;  in  19.76%,  8  years;  in  10.20%,  9  years;  in 
10.95%,  10  years;  in  4.4%,  11  years;  in  6.87c,  12  years;  and  in  7.62%?  more  than  12 
years. 

The  course  of  birth  is  of  considerable  significance  since 
after  easy  births  many  more  cases  of  illness  are  recorded  than 
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after  iliffieiilt  ones  (aeeordiirii:  to  statistics  colleetod  in  Bavaria 
out  of  ll!9  cases  of  illness  120  of  the  births  were  normal  and 
easy),  still  cases  also  oeeur  now  and  again  after  difficult  partu- 
ritions, Hess  further  noticed  that  milk  fever  occurred  only  in 
such  cows  as  went  to  full  term  or  five  to  fifteen  days  heyond  it, 

A  part  that  must  not  he  undei'\^ahied  is  further  played  by 
the  kind  and  mode  of  the  feeding.  AVelt-nonrished  cows  chiefly 
become  affected,  especially  those  that  are  fed  intensively  to- 
wards the  end  of  tlie  jjeriod  of  gestation,  as  well  as  very  greedy 
cows,  especially  those  that  have  been  dry  for  several  weeks. 

Most  authors  state  that  cow^s  that  are  kept  in  the  barn 
almost  constantly  are  most  susceptible  to  the  disease,  but  Tapken 
could  not  determine  any  difference  in  tliis  respect 

Finally  some  cows  may  be  said  to  have  an  individual  pre- 
disposition for  attacks  which  occur  at  several  subsequent  par- 
turitions (Roll). 

Otherwise  the  illness  arises  in  connection  with  the  lurth 
and  indeed  in  most  eases  within  the  first  three  days,  sometimes, 
liowever,  somewhat  later,  or  during  or  before  parturition,  yet 
never  before  the  establishment  of  milk  secretion  (Hess,  how^- 
ever,  has  never  seen  tlie  onset  of  parturition  paresis  before  or 
during  birth  in  170  carefully  observed  cases). 

According  to  statistioB  collected  by  Jensen  in  1107  cases,  4,24*^  occurre*i  Vteforo 
birth  and  tbe  remainder  after  birth;  of  the  latter  2,53%  began  after  1  to  3  boara, 
3.9'/r  after  3  to  6  hours,  13.09%  after  6  to  12  hours,  14.27%  after  12  to  1«  hours, 
27.37%  after  IS  to  24  hours,  10.29%  after  24  to  30  hoiirs,  8.40%  after  30  to  36  hours, 
3.70%  after  36  to  42  hours,  6,77%  after  42  to  48  hours,  ami  5.42%  after  more  than 
48  hours.  Hess  did  not  otecrve  any  cases  more  than  96  hours  after  parturition,  al- 
though there  are  records  in  literature  where  the  disease  was  said  to  have  occurred 
Tniieh  later,  aft  long  a;*  10  days  after  parturition  (Harms);  but  each  cases  may  have 
Ijeen  confounded  with  other  diseases  as  is  »uifge8ted  by  the  iiiveatigationj^  of  Uuille* 
beau  and  Hess. 

The  opinions  as  to  the  nature  of  the  illness  are  minierous, 
but  only  hypothetical;  some  have  no  scientifie  foundation  what- 
ever, and  are  consequently  untenable.  Even  tliose  hypotheses 
which  have  more  or  less  foundation  do  not  throw  a  clear  light 
on  the  etiolog)^  and  nature  of  the  disease. 

Cerebral  anemia  is  often  assnmed  to  he  the  cause  of  the  symptoms  of 
parturient  paresis.  This  could  arise  from  too  pow<-rful  contractions  of 
the  uterus  (Franek)^  or  according  to  another  view  from  an  increased 
flow  of  blood  to  the  udder,  the  effect  of  whieh  would  be  accentuated  by 
the  milk  secretion  or  the  loss  of  tissue  fluid  caused  therefiy  (hyposero* 
hernia.  [Bredo]  ).  In  support  of  this  hypothesis,  oo  the  one  hand,  the 
Yi'-yy  favoruhle  results  of  pintipiu^  air  into  \\u*  udder  have  l>een  men- 
tioned, and  on  the  other  hand  also  a  fmv  cases  of  ni[>ture  of  the  womh 
with  hemorrhage,  where  symptoms  siTiiilar  to  those  of  milk  fever  conld 
be  shown.  It  is  believed  hy  immy  that  the  udder  and  the  blood  vessels 
situated  between  the  abdominal  walls  and  the  udder,  are  capable  of 
containing  about  half  the  total  {juantity  of  blood  in  the  body  (Nelke, 
Keim), 

The  authors  eonsider  this  h>'j>othe*5i8  untenable  for  the  following  reasoas: 
Marek  did  not  succeed  in  producing  milkfever-like  i^juiptoms  by  very  copious  bleeding 
after  t^aJving.     In  oue  cow  30  hours  after  a  noriimf  calviDg  2l9t,  and  in  auoUier  3li 
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hours  after  277c  of  the  total  eBtimatcnl  weight  of  tbe  blood  of  tlie  body  was  taken 
away  from  tht*  Juj^nlar  voin  in  a  space  of  time  of  from  20  to  70  mimitew^  without 
any  diBtorbaucey  being  exhibited j  except  a  nioderately  q^uckened  pulse  and  pale  color 
of  thy  iiuu'OiiB  membrane*  The  fame  was  noticed  in  a  heifer  where  32%  of  the 
total  fpiantity  of  blood  was  taken  away.  It  was  further  noticeii  in  two  tnares  ex- 
perimented on,  where  42*;^  to  449f  of  the  whole  quantity  of  blooil  was  removed,  that 
the  only  s\inptoiti8  exhildted  were  qujverinjj  of  the  nuiseles  and  an  anxious  look. 
On  the  other  hand  Stahn  in  a  case  of  fatal  heinorrahge  into  the  womb,  without  rup- 
ture^ in  a  cow  diil  not  witness  parturient  paresis,  the  clinical  picture  of  paresis 
piier|Terabfl  was  only  observed  in  each  cows  (Oebauer>  Meier,  Ecinhardt,  ITahicbt) 
where  in  ron^e(iiien<"e  of  uterine  or  vaginal  rupture,  not  only  blood  but  other  matter 
paBsed  into  the  abiloniinal  cavity. 

Tt  is  to  be  noted,  moreover,  that  as  long  an  the  vasomotor  apparatus  is  uninjured 
it  always  makes  provision  that  the  brain  reeeive  the  needed  amount  of  blood,  not 
only  in  c«iKe  of  an  increa^d  flow  of  blood  to  other  organs  (with  the  exception  of  the 
very  large  total  area  of  the  abdominal  vessels  which  are  supplied  by  the  splanchnic 
nerve)  J  but  also  in  t-ase  of  a  vasoconstriction  in  the«e  organs.  On  the  other  hand 
experiments  on  dead  arnmalji  can  give  no  indication  as  to  the  total  amount  of  blood  in 
the  udder  of  living  animals.  Watery  solutions  easily  diffuse  through  the  dead  vessel 
walls  into  the  adjoining  udder  tissue,  while  au  injection  of  gj'jiHum  into  the  blood 
vessels,  esfiecially  into  the  veins,  causes  an  abnormally  severe  dilation  of  the  vessels, 
»inco  these  ex*?rt  an  insuperable  resistance  in  their  fine  branches.  It  appears,  more- 
over, very  strantre  that  about  half  the  amount  of  the  total  blood  of  the  body 
should  be  present  in  the  udder  after  parturition. 

It  w^ould  have  to  be  ascertaine<i  whether  or  not  in  sudden  changes  the  food 
contents  of  the  abdominal  cavity  shortly  after  parturition  a  lowering  of  blood  pressure 
occurs  in  such  a  manner  that  a  decided  dinnnution  of  the  interna!  abdominal  pres- 
sure causes  a  great  determination  of  blooti  into  the  very  wide  vascular  area  of  the 
abdominal  organs  for  which  even  an  uninjured  vaso-motor  apparatus  cannot  immedi- 
ately procure  efficient  conjpensation. 

Secondly,  an  infection  is  aeeeptetl  as  the  eaiisf  of  the  disease. 
Supported  liy  a  certain  siitiilarity  between  parturient  paresis  and 
ptomaine  poisoning:,  Ziindel,  Stoekfleth  and  later  also  Sehnudt-Miilheim 
assumed  a  toxie  action,  the  toxins  bein^  due  to  a  slowly  progressing  putre- 
faction of  tlie  lochia.  This  hypothesis  was  more  or  less  related  to  that 
held  by  Eloire,  Chaurean,  Bissauge  and  SchneideniiihL — Noeard  sought 
the  cause  of  the  disease  in  an  infeetion  proceeding  from  the  womb  with 
a  resulting  intoxication  of  the  central  nervous  system,  especially  of  the 
medulla  oblongata,  by  toxins  of  staphyloeoeei  which  increased  in  the 
uterus  after  parturition.  In  like  manner  Guillebeau  &  Hess  assume  an 
infection  by  streptococci  and  staphylococci  thrnugh  the  genUal  tract 
injured  during  parturition;  this  would  be  similar  to  puerperal  septi- 
cemia, hut  with  this  ditTerence,  that  in  milk  fever  only  an  absorption  of 
the  bacterial  poisons  occur,  which  then  result  in  paralysis  of  the 
vaso-motor  centers,  and  through  tliis  a  tense  filling  of  the  lilood  vessels 
of  the  abdomen,  of  the  uterus,  and  especially  of  the  udder  itself. — The 
favorable  result  obtained  by  Knlisel  with  oxygen  inflations  of  the 
udder  led  him  to  believe  that  there  was  an  infection  and  intoxication 
proceeding  from  the  udder  and  caused  by  anaerobic  bacteria. 


Against  all  tliese  hy[>othese8  many  objections  can  he  raised.  First  of  all  it 
hfts  not  yet  been  possible  to  tlemonstrate  the  su{>iio^d  poison^  putrefying  lochia  or 
the  supposed  pathogenic  bacteria.  (Streptococci,  staphylococci  and  other  h»aoteria  can 
easily  gain  arce^^fl  to  the  uterus  after  parturition  without  necessarily  producing  at 
the  same  time  a  pathogenic  effect.)  Finally  l>etween  parturition  paresis  and  ptomuine 
poi.sniiiii^  I,  botnlinnius,  allantiasis)  there  is  an  e!«.Mential  difference,  for  in  milk  fever 
the  loss  of  eousciousneBs  is  the  priEcipal  symptom  of  the  diAease^  whilst  in  ptomaine 
poisoning  without  particularly  marked  disturbances  of  consciousness  paralysis  is  a 
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prominent  symptom  j  besiJeti  milk  fever  althuugh  at  first  j^iving  the  impression  of  a 
verj  acivere  illness,  generally  cnUs  in  ret'overy,  whilst  ptomaine  poisoning;  au*!  other 
hacterial  toxins  generally  lead  to  death  if  oTiee  they  have  raiise*!  a  severe  ill- 
ness. Altio  in  a  general  va^^arnotur  paralvr^is  it  is  hard  to  l>eliiHe  that  there  js  a 
eopjoiis  flow  of  lilood  to  the  niider,  because  in  this  ^'onditiou  the  Klackene*!  Mood 
vesM^s  supplied  by  the  Hplamdinio  take  np  the  greater  pari  of  the  blood  so  that  the 
other  or^^ans  situated  outside  of  the  abdominal  cavity,  an+1  eonse<piPiitly  al>^o  the 
udiler,  experieriee  a  deheiemy  of  blood.  Finally  the  diminntion  of  milk  yeeretioii  as 
well  as  also  the  nlaekneps  and  tlaeeidity  of  the  n^lder  that  are  ob>?erved  frequeutly 
cannot  btf  made  to  agree  with  a  hyperemia  of  this  organ. 


Rix'i'iitly  iiiiiiiy  veterinary  siirgeaii«  hnxv  Ireii  iiicliued  to  aecept  tin* 
hypoth*'sis  of  the  existence  of  an  iuitointoxieation.  Ehrlinrdt  and  Al- 
breelit  held  the  vimv  tliat  protein  KulistHiiees  eolleetetl  in  the  tissues  of 
the  niollier  animal  and  used  np  by  the  fe1n.s,  during  pregnaiiey.  may 
after  birlli  lie  ehaiiged  into  mateiial  having  a  toxic  effect.  Kher\s  view 
was  that  a  toxigenoim  t^uhstanee  originated  in  the  pregnant  uterus  which 
was  changed  into  a  poison  hy  the  aetive  metaholisni  in  well  nourished 
vigorous  eows.  whilst  IMaraadyschky  daimed  uremia  as  the  cause,  be- 
cause he  found  alliumen  in  the  urine  of  sick  cows,  also  renal  elements, 
and  on  histological  examination  changes  pointing  to  nephritis. 

Sehuiidt  (of  Kolding),  on  pnrely  theoretical  grounds,  put  forward  a 
new  intoxication  theory,  according  to  wliieh  the  origin  of  the  formation 
of  the  poison  was  in  the  ndder.  Originally  he  believed  that  the  poison- 
ous  material  developed  through  the  decomposition  of  the  colostrum  cor- 
puscles which  he  believed  to  be  epithelial  cells:  later  he  assumed  toxins  de- 
veloping in  the  udder  in  sotne  unknown  manner,  %vhich  after  absorption 
into  the  blood  produced  a  poisoning  of  the  whole  system.— According  to 
Sonnenberg  the  milk  contains  substances  which  have  a  toxic  effect  on 
rabbits  and  the  amouid  of  which  is  increased  in  parUirition  paresis. — 
llemprich  imputed  an  intoxication  to  certain  combinations  of  proteins 
that  are  not  used  np  in  the  milk  secretion,  whilst  according  to  Meyer, 
and  also  to  Lectainche,  the  causes  of  milk  fever  might  be  sought  in  cer- 
tain poisons  formed  in  tlie  body  and  only  incompletely  excreted  lhi*oygh 
the  udder.  Finally  I^elmer  accuses  the  absorption  of  pnisouous  material 
from  tfie  udder,  which  is  formed  there  hy  the  disintegration  of  protein 
substances,  stimulated  Ity  some  proteolytic  ferment.  In  favor  of  this 
hypothesis  the  ca^es  of  illness  similar  to  parturient  paresis,  but  which 
develop  independently  of  parturition  may  he  cited. 


The  hypothesis  advamed  by  Scdimidt,  as  wen  as  tho.se  others  that  were  similar 
to  it^  were  banned  *oh^ly  upon  the  reaulti^  s-eeured  by  the  treatment  of  the  disease. 
A»  will  be  shown  further  on,  however,  the  favoralde  results  from  these  therai>euticaj 
methods  are  not  at  all  adapterl  to  jirove  the  eorreetuesa  of  the  alwve  mentioned 
hypotheKes.  Authors  other  than  ^lamadyyehky  have  not  found  any  support  for  the 
uremic  theory,  and  besiih^s  the  degree  of  allniminuria  that  is  oecasionallY  present 
l>ears  no  relation  to  the  severity  of  the  symptoms. 


If  after  all  it  appears  to  be  most  probable  that  milk  fever 
arises  from  an  intoxication  it  must,  for  the  present,  be  left 
undecided  wliether  the  origin  of  the  intoxication  is  to  be  looked 
for  in  tlte  uterus  or  in  the  ndder  or  in  the  entire  organisnu 
The  exprrieiuH^s  inadt^  euneernin.i4-  aoa|jhylaxia  admit  the  p>os- 
sibility  that  parturition  paresis  is  meixdy  a  fomi  of  anaphylaxis 
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which  has  been  brought  about  by  the  specific  protein  of  the 
placenta  or  possibly  of  the  glandular  cells  of  the  udder,  and 
that  the  absorption  of  considerable  amounts  of  placentae  or 
milk  protein  produces  anaphylactic  symptoms.  After  a  brief 
excitation  of  the  cortex  and  of  the  sub-cortical  centers,  among 
them  principally  of  the  motor  centers,  the  assumed  poison  pro- 
duces paralytic  disturbances  of  the  function  of  the  brain,  and 
also  a  brain  anemia  without  leading  to  tissue  changes  in  the 
nervous  system. 

Anatomical  Changes.  Autopsy  gives  no  characteristic 
findings.  The  mucous  membrane  of  the  vagina  exhibits  the 
punctiform  hemorrhages  seen  usually  after  parturition,  and  is 
moderately  edematous.  The  external  os  uteri  is  swollen  and 
infiltrated  with  serum,  studded  with  hemorrhages  frona  a  pea 
to  a  hazelnut  in  size,  and  more  or  less  open.  The  incomplete 
involution  of  the  uterus  which  was  first  pointed  out  by  Hess  is 
at  times  easily  recognizable;  the  uterus  contains  some  hun- 
dreds of  grammes  of  a  chocolate  brown,  reddish  or  yellowish 
odorless  fluid.  The  internal  os  and  the  uterus  proper  are  usual- 
ly in  a  similar  condition  to  that  of  the  orificium  uteri  externum. 
The  vessels  of  the  abdominal  organs  appear  more  filled  with 
blood  than  those  of  the  other  parts  of  the  body.  The  central 
nervous  system  shows  no  changes  with  the  possible  exception 
of  anemia.  Secondary  lesions  may  be  sometimes  noticed,  such 
as  muscle  tears,  portions  of  food  in  the  air  passages,  foreign 
body  pneumonia  and  exceptionally  fractured  bones  (in  one  of 
Wilhelm's  cases  fracture  of  the  second  cervical  vertebra). 

Symptoms.  In  the  great  majority  of  cases  the  cows  remain 
quite  healthy  from  one-half  to  two  days  after  a  normal  and 
easy  parturition,  and  the  activity  of  the  udder  proceeds  regu- 
larly. Generally  on  the  second,  often  on  the  third  day  or  to- 
wards the  end  of  the  first  day,  seldom  earlier  or  later,  the 
appetite  declines  without  any  visible  cause,  and  at  the  same 
time  the  animal  exhibits  a  peculiar  restlessness,  looking  about 
nervously,  emitting  a  dull  bellow  and  tripping  restlessly  with  its 
hind  feet.  Exceptionally  one  notices  also  a  more  decided  ex- 
citement, such  as  frequent  bello^ving,  climbing  into  the  crib, 
and  at  the  same  time  spasms  in  single  muscles,  viz.,  in  muscles 
of  face  and  neck  and  also  in  the  muscles  of  mastication,  which, 
however,  only  continue  for  a  short  time,  at  most  a  few  hours 
(according  to  Iless  such  cases  belong  to  puerperal  septicemia). 
Some  degree  of  weakness  soon  becomes  noticeable;  the  animal 
begins  to  stagger,  spreads  out  the  forefeet,  trembles  markedly, 
can  finally  not  continue  any  longer  on  its  legs  and  falls  to  the 
ground.  The  animal  makes  some  attempts  to  rise  but  then  a 
comatose  condition  develops  and  it  lies  still.  At  this  stage  the 
animal  lies,  usually  half  way  over  on  her  side,  with  feet  drawn 


784 


Parturient  Paresia* 


iiiKler  the  body,  whilst  the  head  is  turned  sideways  and  rests  on 
the  shoulder  of  the  u]>per  side;  if  it  is  straightenofl  and  then  let 
go  it  immediately  falls  hack  helplessly  into  its  previous  posi- 
tion. At  times  the  head  is  stretched  out  witii  the  under  jaw 
propped  on  the  ground,  or  the  animal  lies  on  its  side  with  head 
extended  and  legs  outstretched.  All  muscles  seem  to  he  relaxed, 
but  not  paralyzed,  since  the  animal  at  times  turns  herself  over 
or  gets  up  on  her  knees  and  creeps  forward* 

The  vital  functions  appear  to  he  lowered  in  the  animal^ 
which  lies  on  the  ground  as  if  paralyzed.  The  patient  seems  to 
have  fallen  into  a  deep  sleep,  is  quite  oldivious  to  her  surround- 
ings, so  that  she  takes  no  notice  of  flies  nor  reacts  to  pricks 
or  other  irritation.  The  comatose  condition  results  also  in  a 
decline  or  total  absence  of  the  reflexes  as  a  result.  Skin  and 
tendon  reflexes  cannot  be  produced;  only  by  tapping  the  mus- 
cles can  tAvitcliings  be  caused,  because  their  mechanical  irri- 
tal>ility  remains  unchanged.  Owing  to  the  absence  of  the  cor- 
neal reflex  the  periodic  shutting  of  the  eye  orifice,  which  in  con- 
sequence of  loss  of  consciousness  is  half  closed  does  not  ensue, 
the  cornea  is  dull  in  consequence,  diy,  and  sometimes  w^rinkled, 
bnt  at  times  the  eyes  are  completely  closed  so  that  the  animal 
appears  asleep.  The  pupils  are  greatly  dilated  and  fixed.  The 
mouth  is  half  open,  the  tongue  protrudes,  and  its  upper  surface 
becomes  dry.  The  absence  of  the  swallowing  reflexes  pro- 
duces a  copious  flow  of  saliva,  and  if  medicine  be  poured  in 
or  if  the  contents  of  the  rumen  he  regurgitated  into  the  pharynx 
choking  nmy  occur,  and  easily  lead  to  gangrene  of  the  air 
passages,  because  the  reflex  of  the  larynx  (coughing)  is  also 
extinguished. 

The  respirations  become  deep  and  slow,  not  seldom  accofn- 
panied  by  groans,  and  later  stertorous  through  vibration  of  the 
relaxed  soft  palate,  or  rattling  in  cases  where  edema  of  the 
lungs  has  already  occurred,  in  both  cases  more  or  less  labored. 
The  activity  of  the  heart  is  always  hastened,  70  to  90  per  min- 
ute, in  severer  cases  up  to  120,  seldom  arhythmic,  the  pulse  is 
small,  soft,  and  occasionally  only  perceptible  at  the  abdominal 
aorta  (Hess). 

There  arises  an  arrestment,  or  at  least  a  retardation,  of 
evacuations,  and  consequently  feces  collect  in  the  rectum  and 
urine  in  the  bladder.  The  contractions  of  the  muscular  tissue 
of  the  stomachs  and  intestines  are  sluggish  or  are,  in  most 
cases,  entirely  suspended,  consequently  tympanitis  sets  in  after 
a  short  time,  which  is  often  severe^  whereupon  the  animal 
belches  and  expels  gases  as  \vq]\  as  at  times  thin  fluid  contents 
of  the  rumen  into  the  cavity  of  the  mouth.  The  urine  often  con- 
tains some  albumin  and  sugar,  the  amount  of  which  may  be  as 
much  as  4%  (Nocard),  The  investigations  of  Porcher  show, 
however,  that  the  sugar  contents  of  the  urine  are  of  no  special 
significance,  because  the  urine  of  healthy  cows  and  of  other 
female  animals  often  contains  sugar  after  parturition,  in  the 
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form  of  lactose;  less  often  grape  sugar  may  be  found  as  well  as 
milk  sugar. 

Aeeording  to  the  records  of  many  observers  tlie  udder  is 
flaccid,  and  always  secretes  little  or  sometimes  no  milk  at  all 
Vaginal  discbarge  is  always  abseiit,  but  the  external  os  remains 
more  or  less  op<'n,  and  the  already  meutioiied  incomplete  in- 
volntiuii  of  the  uterus  can  l)e  demonstrated  (Hess). 

At  first  a  luoderate  rise  of  temperature  occurs  at  times, 
later,  however^  with  the  onset  of  the  parahiie  condition,  the 
temperature  always  falls  ami  may  decline  to  35.4''  O.  (llini- 
melstoss).  Nelke  attributes  the  tow  teTnj>erature  to  failure  of 
action  of  the  sphincter  ani  muscle;  when  be  put  the  thermome- 
ter suflicieutly  far  enough  into  the  rectum  be  always  found  a 
temperature  of  between  3S,8  and  39.0^  C.  The  ears,  horns  and 
feet  always  feel  very  cold. 

Zehl  reoognises  three  forms  of  milk  fever.  In  the  subacute  form  digestive  dis- 
turbances ntui  tliijliic*«s  are  i>romineut,  whilst  paralytic  symptoms  are  absent  or  at 
most  trivial  (see  also  rhrouiti  intestinal  i^atarrh  of  t'owj*  after  calving,  \mge  265),  The 
iiiiM  form  maiiifestH  HhvW  hy  the  exi-hisive  presence  of  paralytic  symptoms  am]  cor- 
responds cliiiieally  with  sacral  paralysis  after  birth  (see  pa^je  74S).  lii  the  third  form 
both  previous  forms  unite  to  brinjj  aliont  the  true  milk  fever.  How  far  the  first  two 
forma  can  be  ascribed  to  tiiilk  fever  later  observations  must  determine. 


Course,  The  fomi  of  illness  descril)ed  above  tisually  de- 
velops within  a  very  short  time,  eveu  as  early  as  1  or  2  liours, 
and  remains  unchanged  for  a  certain  perioil,  generally  a! Knit 
a  day.  In  favoraljle  cases  improvenieut  usually  occurs  just  as 
rapidly  as  the  syinptoms  of  illness  have  set  iu.  The  patient 
opens  her  eyes,  looks  about  with  uplifted  head,  moves  ber 
tongue,  and  makes  swallowing  movements,  she  passes  dung  and 
urine,  her  temperature  returns  to  uonnal,  iinally  she  gets  up 
and  takes  food.  Recovery  can  occur  without  any  treatment 
within  a  quai'ter  to  half  an  hour,  often  even  in  very  severe 
cases  where  death  was  to  be  feared  every  momtnit  (tlius  Hess 
saw  some  cows  that  appeared  to  be  lost,  recover  in  a  few 
minutes  after  being  turned  over),  Iu  other  cases  the  ailing 
animal  exhibits  some  weakness  for  1  or  2  days,  or  it  may  even 
be  for  3  days. 

Iu  unfavorable  cases  death  may  occur  abnost  unnoticed,  the 
quiet  breathing  becoming  gi'adually  slower  and  finally  being 
arrested  along  with  tlie  heart  action.  In  other  cases  deatli  is 
immediately  preceded  by  symptoms  of  restlessness,  perhaps  Ijy 
couvulsious,  or  by  a  sudden  copious  diarrliea.  Oceasionally  it 
happens  that  the  animal  after  a  short  period  of  unrest  su<ldenly 
collapses,  lies  as  if  lifeless  and  passes  away  under  convulsions. 
In  such  cases  a  fracture  of  tlie  iKJiies  of  the  skull  or  the  verte- 
hvm  may  be  thought  of  (in  a  case  of  Wilhehni's  the  auiinal  struck 
its  head  on  a  piece  of  wood  winch  bad  been  placed  under  it  and 
broke  the  second  cervical  vertebra). 

In  a  nmnl)er  of  cases  the  animal  recovers  after  the  disap- 
pearance of  the  paralytic  symptoms,  but  one  or  two  days  later 
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si^'jis  of  aspiration  iJiuHiiiioiiia  become  nuniifest,  Kiieh  as  grad- 
ually iiierea.siiig  difficulty  in  breatliin^  ami  a  tVl>rile  rise  in 
1eirij)(M^atiire,  and  these  are  followed  by  deatli  in  4  or  5  days. 
The  iiillairimatioii  of  the  liiiiK^  can  oeeiir  in  the  paralytic*,  sta^^e, 
so  that  one  should  always  remember  this  if  the  breathing  be- 
comes more  frequent  and  labored  or  if  the  internal  tempera- 
ture rises. 

In  exceptional  cases,  or  at  least  in  less  severe  cases,  se- 
quela? of  the  illness  remain  (Jensen),  such  as  paralysis  of  the 
!L  ischiadicus  or  of  the  n.  crura  lis  on  one  or  both  sides,  furtlier 
very  rarely  paralysis  of  the  n.  facialis.  These  paralyses  are 
traumatic  in  origin  and  disaj>pear  at  times  after  a  few  days, 
or  on  tlie  contrary  after  weeks  or  months,  a  more  or  less  visible 
atropliy  of  muscle  having  occurred  in  tlie  meantime.  Excep- 
tionally necrosis  of  the  m.  biceps  femoris,  of  the  nu  senii-teii- 
dinosus  or  of  m.  gastnK'neiinns  occur,  and  very  rarely  of  tlio 
teats  or  the  digits  of  the  bind  feet.  After  the  use  of  the  origi- 
nal Sciiniidt  treatuient  (injection  of  pot.  ioditle  into  the  udder), 
manunitis  occurred  in  2  to  4%  of  the  cases,  nmstly  with  penna- 
nent  drying  up  of  the  milk.  A  diminution  in  the  uulk  secre- 
tion, lasting  until  the  commencement  of  the  next  period  of  lac- 
tation and  amounting  to  2  or  3  liters  daily,  persists  also  after 
the  injection  of  air  into  the  udder,  without  the  development  of 
an  udder  disease. 


Diagnosis,  Loss  of  consciousness  following  innnediately 
after  liirtli  and  not  accompanied  by  fever  and  the  paralytic 
eontlition  are  so  chara(*teristic  that  the  aihiu'ut  can  hardly  be 
mistaken  for  another  disease.  Lnmluvr  paralysis  after  jiarturi- 
tion  may  lie  nuslaken  for  it,  lait  here  the  paralysis  is  limited  to 
the  hind  quarters  and  consciousness  is  not  lost  (see  page  748). 
Puerperal  septicemia  is  eharaeterized  by  local  inllannnatory 
changi's  in  the  genital  organs,  by  a  rise  of  teniperatnre  antl  by 
the  sjinptoms  of  a  febrile  disease,  T!*e  socalled  railroad  sick* 
ness  (see  page  790)  may  easily  be  distinguisln^d  from  parturient 
paresis  on  account  of  the  mode  of  its  occurrence.  Fatal  hemor- 
rhages in  couseqnence  of  rupture  of  tlif  uterus  nuiuifcst  them- 
selves by  the  appearances  of  severe  bleeding  (see  voL  I),  Acute 
l>rain  diseases  (cerebral  abscess,  tulierculosis)  might  likewise 
occasion  mistakes  in  diagnosis  (Salvisberg). 

Prognosis.  Tlie  losses  caused  by  milk  fever  varied  .great- 
ly before  the  emplojinent  of  the  udder  treatment,  and  tliis  was 
partly  because  in  some  cases  slaughtered  animals  were  reck- 
oned in  the  total  losses;  an  ennTgeney  slaughter  which  renders 
a  ])ossil>!e  recovery  impossible  is  undertaken  more  readily  in  one 
place,  less  so  in  another.  On  an  average  the  fatalities  ranged 
from  40  to  50' r,  but  often  nuich  less  or  more.  It  is  to  the  nn- 
(piestionable  and  pennanent  credit  of  Sriimidt  that  after  the 
introduction  of  his  metliod  nf  treatment  the  niortaJitv  lias  in 
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general  become  much  lower  and  now  amounts  to  15  to  25%,  or 
after  using  air  infusion  exclusively,  even  to  less  than  this  (max- 
imum 16%  [Hess]).  In  a  given  case,  however,  it  may  be  very 
difficult  to  foretell  what  the  probable  result  of  the  illness  will 
be,  because  on  the  one  hand  an  apparently  slight  attack  may 
end  in  death,  whilst  on  the  other  hand  an  exceedingly  ill  animal 
often  recovers.  In  general  it  may  be  said  that  the  occurrence 
of  the  disease  before,  during  or  shortly  after  parturition  as 
well  as  a  very  rapid  aggravation  of  the  condition  must  be  con- 
sidered as  signs  of  an  unfavorable  prognosis  (de  Bruin,  Hess). 
The  presence  of  concurrent  tuberculosis  in  a  sick  animal  is  also 
unfavorable. 

A  relapse  may  occur  in  the  course  of  the  next  few  hours 
or  in  one  or  two  days,  especially  if  after  the  udder  treatment 
the  air  is  removed  too  soon  from  the  vessel  or  escape  from  it 
spontaneously. 

Treatment.  First  of  all  the  animal  should,  if  possible,  be 
provided  w^ith  an  airy  place,  well  bedded  and  placed  lying  on  her 
left  side  with  head  higher  than  the  body.  In  order  to  prevent 
tympanites  it  is  advisable  to  support  the  animal  with  straw 
bundles  so  that  she  lies  slightly  inclined  to  the  left  side  with  her 
feet  under  her  breast  bone.  Constant  watching  is  required  so 
that  she  does  not  injure  herself  when  tossing  about. 

The  administration  of  medicine  or  other  things  by  the 
mouth  should  be  avoided  entirely  in  order  to  prevent  aspiration 
If  tympanites  is  severe  the  gases  may  be  removed, with  the 
stomach  tube  or  with  a  trocar.  The  accumulated  urine  may  be 
induced  to  flow  by  slight  pressure  on  the  bladder. 

Subcutaneous  injections  of  vasoconstricting  remedies  may 
be  very  usefully  employed.  In  the  first  place  is  caffeine  (4-8 
gm.),  then  strychnine  (0.02-0.08  gm.),  veratrin  (0.1-0.2  gm.  in 
dilute  alcohol),  eserine  (0.10-0.15  gm.),  or  pilocarpine  (0.2-0.3 
gm.)  give  good  results;  eserine  and  pilocarpine  cause  also  vig- 
orous contractions  of  the  intestinal  muscles.  This  method  of 
treatment  w  hen  practiced  by  itself  in  early  times,  as  well  as  also 
now  when  used  in  conjunction  with  Schmidt  *s  treatment  gives 
favorable  results.  Barium  chloride  can  be  usefully  employed 
(animal  experiments  of  De  Bary,  Marek) ;  it  exercises  a  power- 
ful contractile  effect  upon  the  vessels,  and  may  be  used  in  small 
doses  intravenously  (0.05-0.10  gm.  in  10  gm.  of  warm  water) 
or  as  clysters  (1-2  gm.  in  a  liter  of  lukewarm  water).  Cuta- 
neous stimulants  like  friction  of  the  skin,  fomentations  with  cold 
or  warm  water,  etc.,  exercise  a  stimulating  effect  on  the  vaso- 
motor nerves  and  tone  up  the  whole  nervous  system. 

The  injection  of  air  into  the  udder  has  become  quite  a  gen- 
eral method  of  treating  milk  fever.  At  first  Schmidt  (Kold- 
ing),  the  founder  of  this  therapeutic  procedure,  used  1%  pot. 
iodide  solution  along  with  the  admission  of  air,  but  nowadays 
this  method  of  treatment  has  been  wholly  replaced  by  the  more 
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("Oiivt*ineiit  aiifl  elieaper  iiitlation  of  the  udder  with  air,  ^•htcl 

promises  far  better  results. 

Teclmlque  of  tlie  insnfilatioB  of  air  into  the  udder:    The  Bimplest  form  of 
apparatus  coriHiists  of  a  bard  rubber  bulb  tonm'ete<l  with  a  hollow  metal  cvJinder  con- 
taining cotton  TFool,  and  an  Ufbler   catheter  or  milking;  tubt^  fastened  on  the  end  of  a 
rnbber   tube    (in    ciuve   of   niH^ePsity    a    foather    quill)  ;    it   is   sterili^d    bf    boiling 
in  water  and  rinsing  out  with  a  one  |>er  cent  (Teobn  or  lysol  solution*     Zehl's  double 
air  eathettT   (l''it'*   ll'^)   appears  especially  useful.     Thp  udrler  is  prepared    for  the 
itisufllation  by  milking  out  and  thorough  cleansing  all  four  teats  and  the  surrounding 
parts  with  Itike-warm  water  and  a  ftoft  brush,     A  clean  pieoc  of  linen  Boaked   in  Ji 
2* A    ereolin  or  Ij^sol  f;obition  is  tlien  ]»lacrd  under  the  udder  ami  the  teatH   and  the 
neighboring  parts  are  rin^ed  with  crcolin  or  IvmoI  solution.  Then  the  catheter  or  milk- 
ing  tube   iH  introduced   into 
the  canal  of  the  teat  and  the 
biillis      are      brought       into 
play  80  that  purified   air  ia 
passed    through    the    cotton 
wool   into  the   udder*     BtiHi- 
eient     air     must     be     intro- 
duced no  aa  to  cause  a  plaiu- 
}y     visible,     tense,      elastic 
stretching  of  the  inlder*    lug 
or^ler  to  prevent   the   cathe-' 
ter  from  falling  out,  or  the 
infused   air   from   retiirning, 
the  points  of  the  teats  mubt 
be  compressed  with  the  dis- 
infected   fingers;     the     rub- 
ber    rings     fre<]uently     em- 
ployed   appear    to    be    lesa 
adapted     for     the     purposfti 
(Hess).    At  first  the  lower' 
quarters  of  the  mbler  should 
he   infiate^i    and    afterwards 
the  upt)er  ones. 

KnuHPl  nses  6-W  liters, 
and  8alvijsl>prg  12-15  liter* 
of  oxygen  instead  of  air. 
The  oxj^gen  is  held  in  a 
container,  and  after  inser- 
tion of  a  regulating  appa- 
ratus Is  allowed  to  pajna 
into  the  ud<ler  and  the  pro- 
ceeding is  repeated  if  neeee- 
sary;  but  this  method  of 
treatment  has  no  advantage 
over  that  with  atmospherifrl 
air  (Hess),  — Formerly^ 
some  authors  used  salt  or 
ly»oI  solution  instead  of  pot, 
iodide  solution  or  ordinary 
water  lioiled  and  allowed  to 
cool  to  boily  temperature, 
up  to  4  liters  (Peters  & 
Wessel  have  each  injerted  intravenously  2  liters  of  a  U.o%  pot.  iodide  solution 
warmed  to  38*  C,  while  others  introduced  this  solution  into  the  womb  or  gave  it 
internally). 

Since  Selnnidt's  treatment  has  been  employed  the  losses  in 
partiiritioTi  imralysis  have  declined  from  50  to  25  and  even  to 
10%  and  often  lower*  Tliis  applies  not  only  to  the  original 
Schmidt  treatment,  but  to  its  varions  modifications  witliont  ref- 
erence as  to  wliether  the  pot.  iodide  is  introdiieed  in  the  food  or 
throiiifh  other  oro:ans,  or  whether,  instead  of  pot.  iodide,  gaseous 
substances  or  other  fluids  are  introduced  into  the  udder. 


Fig.  110. 


Double  air-catbetpr,  after  Zchl,  fc>r  the  in- 
tro'lm'tion  of  lur  into  the  udder. 
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The  BcbmitH  procedure — ineluiliiiir  its  modifications — has  [iroved  a  trustworthy 
eaiisal  and  strikingly  t^trrttive  trt^atnieiit  of  milk  fevor.  Many  weighty  reasons  may, 
however,  Im*  atidiieed  to  thi^  etleit  that  the  stiiiposeil  eaiiHi  of  the  disease  is  not  removed 
l)y  this  n»ethocl.  Above  alj  it  must  lie  eonHitlereil  that  some  aiittiors  (Mobiiia,  Meyer 
and  others)  have  retiorded  i-onsideratde  losst«  (up  to  W%)  in  Kjtite  of  the  eiiijdoy- 
ment  of  this  treatment.  But  the  fact  that  the  most  varied  materialrt  iutrodiiced  into 
the  udtier — ^potasHium  iodide,  di.sinfei'ting  sohitions^^  neutral  lluids  and  gai^eous  hub- 
stam^es — in  getieral  all  ^ive  the  name  favoraide  reaultSj  and  that  further  potas^iiim 
iodide  when  introdneeil  by  other  channels  into  the  system,  likewise  has  a  favorable 
effect,  makes  one  liave  justifiable  doubtf«  whether  all  these  materials  were  aetnalJy 
suitable  to  eheek  the  forumtion  of  the  harmful  toxins  and  to  nentralis^e  that  |>ortion 
of  them  that  ha*<  alrearly  beeome  alssorbed,  ft  must  l>e  reeolleoted,  also,  that  a  part 
of  the  sick  animals  recover  hi  so  quiek  a  time  after  treatment  (after  a  few  hours, 
in  ftome  ea-ses  after  a  few  minutes),  that  the  period  would  l>e  too  short  for  the 
inhibition  of  the  presumable  toxin  formation  and  the  neutralizing  or  elimination  of 
the  abf^orbed  toxin. 

If  it  is  further  <x)nsidered  that  the  method  of  treatment  whieh,  <lepending  iii»on 
the  inflation  of  air.  permits  a  greater  tension  of  the  udder  tinHue,  has  yielded 
a  better  percentage  of  eures,  it  becomen  more  reasonable  to  assume^that  the  inllation 
of  the  udder  (which  is  very  sensitive  shortly  after  parturition)  acts  solely  as 
an  intiMiHely  irritating  agent.  Tn  this  manner  it  would  on  the  other  hand  contribute 
to  relieving  the  uneonReionsness,  anil  on  the  other  hauil  stimulate  the  vasomotor 
nerves  whieh  in  their  turn  are  eapalde  of  produeing  a  more  deeided  emptying  of 
the  abilominal  vessels  or  of  raising  the  blood  preSv^ure.  In  eontra^st  to  this  view 
many  authors  assume  a  meehanical  action,  iiaTuely,  thua  that  the  blood  is  believed  to 
l>e  pressed  out  of  the  ndder,  the  tissue  of  whieh  is  put  on  a  tension  by  the  injection 
or  the  insufflation  of  air,  and  that  the  further  flow  of  Wood  into  the  organ  is  inter- 
fered with,  which  then  is  supposed  to  lead  to  a  removal  of  the  supposed  ceret>ral 
anemia. 

As  long  as  the  nature  of  the  disease  remains  obscure,  it  is  nelf  evident  that 
the  manner  in  which  Schmidt  "a  treatment  produces  its  effect  cannot  be  definitely 
stated. 

Tn  a  consideration  of  the  curative  results  it  must  be  remembered  that,  since 
the  introduction  of  Schmidt's  method  In  which  the  a<!ministration  of  medicines  by 
the  mouth  is  obviated,  complicating  inflamnmtioua  of  the  lungs  have  become  leas 
frequent,  and  that,  encon raged  by  the  favoralde  results,  owners  ilo  not  slaughter  the 
animals  as  readily  as  formerly.  !Many  older  records  testify  that  similar  and,  indeed^ 
more  favorable  eurative  resnlts  were  observed  before  the  application  of  the  Schmidt 
treatment.  Thus  Kniyt  records  20^^  of  losses,  Porter  about  I9^'r,  Black  about  17%, 
Ajolfi  about  10%,  Breckbohm  about  5.55%  (among  72  eases  4  deaths),  Harms  about' 
2,7%  and  Biot  in  200  casea  about  2%  of  losses. 

Prophylaxis.  Considering  the  predisposing  factors  in  the 
disease  it  seems  advisable  to  ^ive  cows  daily  exercise  during 
the  period  of  prec^iancy.  Towards  the  end  of  gestation,  es- 
pecially if  they  are  dry  for  a  long  time  before  calving  and  6  to 
8  days  after  calving,  they  should  he  fed  more  sparingly.  De 
Bniin  suggests  that  the  cow  he  allowed  to  calve  in  the  open  in 
summer* 

Albrecht  notieei!  the  disappearance  of  this  oft  recurring  an<l  serious  ilisease  on 
an  estate,  when  the  above  mentioned  prophyJa^'tic  procedure  had  Iwen  carried  out. 

Ltterature.  Albrecht,  W.  f.  Tk.,  19n4,  4«.— Bredo,  Bull.,  1909,  22H.— Delmer, 
Bulb,  1906,  417.— Gebauer,  B.  t  W.,  190(5,  377.— Habicht,  B,  t  W.,  1907,  502.— 
Harms,  Mag.,  1891,  388.— Hess,  Schw.  A.,  190.1,  XLVII,  279.— Hooper,  Ann.,  1905. 
510.— Jensen,  Z.  f.  Tm.,  1S9H,  ITT,  1,-^Keim,  Zur  Atiol.  d.  Gebiirparese,  Diss.,  Leip- 
zig, 1909  (Lit.).— Mathe,  Rec,  1SS4,  «;>«.— Meier,  B.  t.  W..,  1907,  103.— Nelke,  Tber 
d,  KaU>efleber  d.  Rindes  usw.,  I>is.H.  Bern,  tOOf*  (Lit.).— Porcher,  Rev.  ^n.,  1903,  II, 
479.— Reiahardt,  B.  t.  W.,  1907,  150.— Salvisber^,  Schw.  A,,  1908,  L,  230.— Schmidt, 
W.  t  Tk.,  1905,  21,— Schmidt,  Monh.,  189*4,  TX,  241;  B.  t.  W„  1902,  497.— Sonnen* 
ber^,  B.  t.  W.,  1907.  283.— Btahn,  Z.  f.  Vk.,  1906,  214.— Zehl,  Die  Gebarparese  d. 
Rindes,  1905  (complete  Lit.)  T  B*  *-  ^  ^  l^^^t  IH. 


Diseases  Similar  to  Milk-fever.    Diseases  oeeur   o<ieaiiiona]l\%    in- 
dependently of  parturition,  although  clinically  they  are  more  or  less  like 
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Ejiilk  iVvcr.  Tlie  syjidronu-  soirit'tiiiies  slaiuls  in  eausal  relation  to  inaiuniilis, 
(Lungwitz,  Otto,  Zehl)  or  nervous  syiiiptoms  siniiliU'  to  those  occurring 
in  milk  fever  arise  exceptionally  as  a  result  of  overloading  of  the  rumen, 
atony  of  the  first  3  stoniaehs,  or  neerosis  of  the  liver,  and  these  appear* 
anees  may  alTeet  hulls  or  hulloeks  an  well  as  eows  (see  pages  2n:i;  269; 
520).  More  l're*|uently.  however,  a  primary  onset  of  the  affect  ion  is  noted 
in  good  niilkinf?  anirrials.    In  siieh  eases  it  has  fre<|Ueiil!y  hnen  notetl  that  a 
one-sided  feeding,  with  rnneh  eoneent  rated  material  like  cot  ton  seed- meal, 
hrewers'  grains,  elover^  hay,  etc.,  is  eapahle  of  giving  rise  to  a  clinical  pic- 
ture similar  to  parturient  paresis  (Hansen,  Rasmossen,  Seiderer,  Meier* 
Gratia).     Whether  the  last  mentioned  causes  form  the   foundation  of 
the  primary  eases  hitherto  noticed  or  whetlier  other  causes  play  a  rrMe 
remains  undeeided.^ — To  all  appearances  the  affection  may'l>e  eonsidered 
as  due  to  an  intoxication. 

The  treatment  is  similar  to  that  pursued  in  parturition  paralysis, 
and  has  as  a  rule  ahout  the  same  result. 

Literature.  Gratia,  Abu.,  1904,,  387.— Ginie-sis,  Bull.,  1005,  (52.— Hrupcti,  Maa- 
iH^.lsskr.,  ]9ur,^  XVII,  177.— Liingwitz,  S.  B..  189r».  97.— Mpier  B.  t.  W.,  1»04.  89.— 
Otto,  8.  B.,  1S99,  H7.— EasnujRwii.  Maanedskr.,  1905,  XVTt,  270.— Seiderer,  W,  f,  Tk., 
1905,  21— Zehl,  B.  t.  W:,  1906,  297. 

Railroad  Sickness  of  Cows.  (Socalled  emptiness  of  the  rumen,  rail- 
road fever.)  By  this  name  a  peculiar  diseased  condition,  similar  to  that 
seen  in  milk  fever,  is  desigtmted,  which  occurs  often  in  cows  that  are 
far  advanced  in  calf,  and  also  in  well  fattened  animals  duringr  or  after 
a  long  continued  transport  liy  rail.  VoiKtlandcr  first  recorded  it»  and 
later  it  has  hcen  ohserved  l»y  Weigel,  Ruder,  Kr)nig,  Noaek.  Estor,  Vil- 
laprio,  Otlo  and  StetTani,  Recently  Schmidt  has  hecn  occupied  ^^nth  a 
careful  study  of  the  disease. 

Etiology.  Of  the  causes  of  the  illness  it  is  only  estahlished  that  it 
is  connected  with  long  sojourn  and  standing  in  crowded  and  hot  railway 
cars  without  food  and  water.  Thus  Estor  and  Schmirit  note*l  the  ilhicss 
almost  exclusively  during  the  period  from  April  to  Septcfnher,  or  after 
a  railway  journey  lasting  over  24  hours.  Further,  pregnancy  is  of 
special  importance  and  according  to  Schmidt  a  railway  journey  under- 
taken hy  cattle  innnediatcly  after  heing  hro light  up  from  pasturing  has 
an  effect  in  producing  the  illness,  and  he  has  ol>setwerl  it  only  occasionally 
where  co\\i5  have  heen  previously  stahled. 

VoigtliiiKter  believes  that  an  empty  rinrieii  is  the  cauFe,  whilst  Estor  asBumea 
ali^o  an  fxhauHtion  with  the  aceDiiinlation  in  the  aysteiii  of  the  pro<Iucts  of  fati^fw?  re- 
sultiiijj  in  aiitointoxiration.  Aoi^ordiiig^  to  A^illa^io  the  disease  is  primarily  a  tnuscular 
affection  with  sceoinlarv  nerve  trouble. 


Schmidt  declares  the  pathogenesis  of  the  illness  to  he  as  follows: 
As  a  consequence  of  the  increased  mnseidar  activity  during  railway 
transport,  there  results  an  increased  flow  of  hlood  to  the  muscular  tissue 
of  the  extremities  and  of  the  hotly,  in  a<lvanced  pregnant  ani- 
mals, also  to  the  uterus  and  udder,  in  consei|uence  the  amount  of 
hlood  in  the  other  organs  diminishes.  Anemia  then  develops  in  these 
organs  and  is  increased  hy  the  fact  that  the  blood  vessels  of  the  skin 
dilate  and  the  amount  of  hlood  in  the  body  diaiinishes  conslderahly, 
hecause  on  the  one  hand  no  water  is  taken  up  and  on  the  oilier  hand 
an  increased  output  of  water  occurs.     If  this  condition  lasts  more  than 
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24  hours  paralysis  of  the  vasomotors  sets  in,  aiul  high  temperature 
results  in  the  neighborhood  from  the  dilation  of  the  vessels  and  the  in- 
creased muscular  action. 

The  autopsy  reveals  no  characteristic  lesions.  The  rumen  contains 
very  little  food  or  is  empty  (Voigtlander).  The  muscles  of  the  loins  may 
be  edematously  infiltrated  (Estor)  or  they,  as  well  as  the  muscular  tissue, 
of  the'  body  in  general  may  be  colored  brownish  red  or  brownish  black, 
whilst  fatty  infiltration  of  the  parenchymatous  organs  may  be  noted 
(Noack).  The  chemical  reaction  of  the  muscles  of  slaughtered  animals 
is,  according  to  Estor,  always  alkaline. 

The  symptoms  of  the  illness  usually  arise  at  the  end  of  a  transport, 
but  often  earlier,  that  is  during  the  journey.  The  animals  exhibit  con- 
siderable unrest  in  look  and  movement,  the  gait  being  stumbling  and 
staggering  and  the  tail  extended.  Shortly  after  this  the  hind  parts  col- 
lapse, although  for  a  short  time  the  animal  makes  efforts  to  stand  up.  Soon 
it  remains  lying  down  with  its  hind  extremities  drawn  up,  but  frequently 
changing  its  position.  The  mucous  membranes  appear  considerably  in- 
jected, the  pulse  is  quickened,  its  number  goes  up  to  120  beats  a  minute. 
The  body  temperature  varies  between  38.8  and  39.4°  C.  The  breathing  is 
always  quickened  (up  to  40  respirations  per  minute)  labored,  and  later 
stertorous.  Peristalsis  and  appetite  are  in  abeyance,  whilst  the  feeling  of 
thirst  may  sometimes  be  increased ;  voidance  of  dung  is  lessened  or  com- 
pletely at  a  standstill.  Frequently  violent  labor  pains  occur  which  are 
not  depending  on  parturition.  Estor  found  in  many  cases  an  amount 
of  1  per  thousand  of  albumin  in  the  urine.  The  udder  is  filled  but 
soft  and  contains  a  considerable  quantity  of  normal  milk.  Consciousness 
seems  at  first  undisturbed,  but  later  it  becomes  upset  more. and  more;  the 
animal  turns  its  head  on  its  side,  closes  its  eyes,  becomes  indifferent  to  all 
irritation,  and  in  this  condition  presents  a  picture  like  that  of  milk  fever. 
Ninety  per  cent  of  the  cases  end  unfavorably  in  1  to  2  days  with  aggra- 
vation of  the  paralytic  symptoms  and  dyspnea  so  that  the  animals  usual- 
ly have  to  be  slaughtered  or  die.  With  suitable  treatment  (Schmidt)  the 
patients  recover  almost  without  exception. 

The  treatment  is  similar  to  that  in  milk  fever.  Schmidt  has  ob- 
tained cures  in  almost  all  cases  by  the  insufflation  of  air  into  the  udder. 

Literature.  Estor,  D.  t.  W.,  1S99,  23.3.— Hartenstein,  S.  B.,  189.3,  126.— Roder, 
ibid.,  1892,  101.— Schmidt,  B.  t.  W.,  1906,  775  (Lit.).— VoiKtlander,  S.  B.,  1878,  88. 

6.    Catalepsy.    Catalepsia. 

By  catalepsy  a  peculiar  state  of  illness  is  meant  in  which  the 
animal  is  incapable  of  performing  voluntary  movements  for  a  certain 
time,  because  in  consequence  of  stiffening  of  the  muscles,  certain  limbs 
remain  for  a  long  time  in  a  given  position,  which  may,  however,  be 
clianged  passively  at  will.  This  symptom,  which  is  rare  in  man,  and 
which  when  occurring  is  often  a  symptom  of  hysteria  or  a  result  of  certain 
psychoses  and  organic  diseases  of  the  brain,  has  been  noticed  in  isolated 
cases  in  animals.  It  appears  from  the  records,  however,  that  the  symptom 
did  not  originate  as  a  distinct  neurosis,  but  merely  as  the  resulting  con- 
dition of  organic  diseases  of  the  nervous  system  (compression  of  the 
spinal  marrow,  inflammation  of  the  coverings  of  the  cord,  diseases  of  the 
brain),  or  of  severe  intestinal  disorders.  In  consequence  one  is  not 
justified  in  ascribing  these  cases  to  a  catalepsy  in  the  strict  sense  of  the 
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word,  I  Mil  it  iippcarn  snitalilc  to  designate  flieiu  as  *Vataleptie  stiffening 
of  tlie  limbs.'' 

The  attack  oeeiirs  eithcM"  only  onee  or  it  in  repeated,  the  animal  sud- 
denly stiffening'  in  the  position  and  attitude  whieh  it  assniiied  iinme* 
diately  x>  rev  ions!  y  in  walking  or  lying,  anci  thereafter  is  iniable  to 
exeente  any  further  movement.  The  mnseles  feel  tense  and  firm,  their 
outlines  are  sharply  detined,  there  is  increased  resistance  to  passive 
movement,  hut  the  extremities,  head  or  neck  may  he  put  in  another 
position  without  any  gi-eat  effort,  and  they  irill  remain  in  these  posi- 
tions  even  if  the  ciiuilihrinm  of  the  hody  is  thereby  endan§:ered  ;  one 
receives  the  impression  of  the  moving  of  a  plastic  flexilUe  niasa  (waxy 
flexihihty,  flexihilitas  eerea). 

Treatment  depends  npon  the  cause  of  the  illness. 

liiterature.     Probiier,  D.  Z.  f.  Tin.,  1SH3,  IX,  11<>. 


7.    St,  Vitus 's  Dance.    Chorea. 

{Sydenhanrs  Chorea;  Chorea  mhfor,  s\  Seit    Viti.) 

As  St,  Vitus 's  danee  is  designated  a  neurosis  winch  is  mostly  transi- 
tory and  occurs  cliietly  in  childhood,  heing  characterized  hy  invohmtar>' 
an<l  arhythmie  hut  irregiUarly  distrihuted  twjtchings  of  nuiseles  of 
manifold  eomhina tions,  frequently  connected  with  psychic  disturhances. 
Tlie  ahnormal  movements  are  in  themselves  coordinated  comhination 
movements  (grasping,  defensive,  or  movements  of  expression),  yet  at  the 
moment  of  their  occurrence  they  are  always  without  purpose,  and  suffi* 
cient  to  disf  urh  other  intended  movements.  During  sleep  the  convnlsions 
usually  disappear  entirely. 

A  more  or  less  similar  clinical  picture  is  said  also  to  occur  in  animals, 
yet  in  most  cases  organic  diseases  of  the  nervous  system  or  of  other 
organs  of  tlie  hody  must  he  assumed  as  fundamental  affections,  and  there- 
fore they  must  not  he  classed  \nth  St.  Vitus *s  dance  proper.  Thus  in 
the  course  of  distemper  or  after  the  cessation*of  the  acute  synijitoms  of 
the  disease,  which  sometimes  are  not  noticed  at  all,  local  spasms  may 
occur,  whieh  hy  French  authors  and  recently  also  hy  Joest  have  been 
designated  chorea,  hut  not  justly  so,  and  still  less  as  a  distinct  disease  as 
Joest  has  proposed.  Clinically  there  is  a  great  difference  hetween  chorea 
and  the  spasms  in  distemper.  In  distemper  the  tvvitchings  are  continued  in 
the  same  group  of  muscles  or  limited  to  the  region  of  certain  nerves  in 
which  they  originate;  they  exliihit  a  more  or  less  decided  rhythmic  char- 
acter and  are  continued  and  lasting.  The  peculiarity  of  distemper  spasms 
has  heen  s1io\\t;i  hy  repeated  microscopic  examinations  to  he  due  to  dissem- 
inated myelitis  or  encephalitis,  that  is  an  organic  disease  of  the  nerves. 
Dexler  had  already  explaimd  spasms  of  distemper  in  this  manner,  and 
recently  this  author  has  shown  hy  myographie  sketches  that  the  muscle 
convulsions  are  similar  to  those  seen  in  the  socalled  *Mic, "  which  disappear 
with  consciousness,  and  are  influenced  hy  conditions  which  cause  psychic 
disturhance. 

Sometimes  spasms  are  due  to  severe  intestinal  catarrli  or  inflanuna- 
tion,  and  occasionally  lo  other  diseases  (in  the  case  of  Lienanx  an  ab- 
scess in  the  neck)  whieh  spasms,  however,  cannot  eith(*r  he  classed  with 
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chorea.  In  a  great  many  of  the  remaining  recorded  cases  in  cattle,  ex- 
ceptionally also  in  horses  and  swine,  the  character  of  the  twitchings  was 
not  that  of  chorea  and  they  will  therefore  not  be  considered  further. 

Only  in  a  very  small  number  of  the  cases  formerly  described  as 
chorea  were  the  twitchings  similar  to  those  of  true  chorea ;  still  the  ner- 
vous system  was  not  examined  properly,  so  that  its  organic  disease  or 
that  of  such  another  organ  is,  even  in  these  cases,  not  completely  elimi- 
nated as  the  basis  of  spasms  similar  to  those  of  St.  Vitus 's  dance.  (Dex- 
ler,  D.  t.  W.,  1909,  314  FLit.].— Joest,  Z.  f.  Tm.,  1904,  VIII,  179  [Lit.].— 
Poenaru,  Bull.,  1908,  671.) 


Chorea  Electrica  Congenita.  Besnoit  observed  a  peculiar  congenital 
neurosis  in  a  lamb  which  descended  from  a  flock  affected  with  trembles. 

Strong  and  quite  rhythmical  twitchings  in  the  muscles  of  the 
head,  neck,  body  and  extremities  occurred  five  or  six  times  in  a  sec- 
ond. In  consequence  the  head  was  moved  like  a  pendulum  or  from  side 
to  side,  at  times  there  was  grinding  of  the  teeth,  whilst  the  tail  executed 
slight  trembling  movements.  The  extremities  were  abducted  and 
then  adducted,  then  flexed  and  again  extended,  as  a  result  standing  up 
was  mostly  impossible,  and  the  animal  appeared  to  be  paralyzed.  Dur- 
ing the  movements  the  twitchings  increased  in  intensity.  On  passive 
pressure  of  the  head  to  the  chest  wall  the  spasms  disappeared.  When 
lying  half  on  one  side  the  head  performed  scarcely  perceptible  quivering 
movements,  whilst  during  sleep  all  spasms  disappeared.  External  and 
psychic  irritation  caused  a  considerable  aggravation  of  the  twitchings. 
After  8  weeks  the  lamb  recovered  completely  without  having  exhibited 
other  signs  of  illness  in  the  interval. 

Besnoit  identifies  the  affection  with  the  chorea  electrica  (Bergeron) 
in  man,  which  occurs  preferably  in  childhood.  The  trembles  could  in  his 
opinion  have  played  only  a  predisposing  role.  (Besnoit,  Rev.  vet.,  1906, 
433). 


Chorea  in  New-bom  Animals.  In  young  pigs  peculiar  twitch- 
ings limited  to  certain  groups  of  muscles  are  not  uncommon.  These 
spasms  occur  immediately  or  shortly  after  birth,  and  at  times  appear  to 
be  of  an  hereditary  nature.  Thus  Hess  noticed  the  illness  in  the  litters 
of  three  sows  that  had  been  served  by  the  same  boar,  whilst  Scheller  saw 
all  the  young  of  one  sow  affected.  On  the  other  hand  the  role  played 
by  external  influences  in  causing  the  complaint  cannot  be  disregarded, 
for  Kiihn  saw  an  enzootic  spread  of  the  disease  in  which  the  pigs  were 
kept  in  cold  pens  and  exposed  to  cold  winds.  Carbaret  has  described  a 
similar  form  of  disease  in  a  new-born  foal. 

The  symptoms  consist  in  that  the  flexor  muscles  of  the  posterior 
or  of  all  extremities  perform  quick,  powerful  twitchings,  about  100  to 
140  in  a  minute,  and  in  consequence  the  animal  executes  peculiar  dancing 
movements  whereupon  the  head  moves  passively  in  conjunction  with 
these,  or  becomes  likewise  affected  with  spasms. 

In  most  cases  recovery  takes  place  at  the  age  of  6  to  8  weeks. 

Literature.  Cabaret,  Rec,  1905,  719.— Hess,  Sohw.  A.,  1884,  XXVI,  240.— 
Kuhn,  Pr.  M.,  1855,  56,  113.— Scheller,  ibid.,  1853-54,  101. 
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8.    Spasm  of  the  Nerves  of  the  Diaphragm. 

.  {Spasm  of  the  diaphragm,  socalled  abdominal  pulsation; 
choree  du  diaphragme  [French].) 

Spasm  of  the  nerves  of  the  diaphragm  consists  in  twitch- 
ing of  the  muscles  of  the  diaphragm. 

History.  The  condition  which  produces  convulsive  jerking  of  the 
body  was  for  a  long  time  attributed  to  palpitation  of  the  heart  or  to  in- 
creased pulsation  of  the  aorta,  but  recent  observations  have  shown  that 
it  is  due  to  muscular  spasms  which  are  even  at  this  time  very  often  mis- 
taken for  spasms  of  the  abdominal  muscles.  With  the  aid  of  a  consider- 
able number  of  available  observations  Thomassen  made  a  careful  study 
of  the  illness,  and  more  recently  Ziim  has  undertaken  an  analysis  of 
the  symptoms  in  two  cases. 

Occnrrence.    Spasm  of  the  diaphragm  is  not  uncommon  in 

horses,  but  is  observed  exceptionally  also  in  cattle  (Paimans, 

Bach,  Lucet)  and  also  in  dogs  (Marek).    The  greater  number 

cases  described  under  this  name  belong  without  doubt  to 

spasm  of  the  abdominal  muscles. 

Etiology.  Bather  often  digestive  disturbances,  or  acute 
stomach  ailments  precede  spasm  of  the  diaphragm  or  it  occurs 
as  an  accompanying  complaint  to  intestinal  catarrh  or  stoppage 
of  the  bowels.  In  these  cases  the  spasm  is  probably  a  reflex 
condition  being  produced  by  an  irritation  occurring  in  the 
mucous  membrane  of  the  stomach  and  intestine  being  communi- 
cated through  the  n.  vagus  to  the  medulla  oblongata,  and  from 
there  to  the  diaphragmatic  nerves,  and  possibly  also  to  the 
nerves  of  other  muscles.  The  effect  of  chemical  substances  ab- 
sorbed from  tlie  intestinal  canal  does  not  appear  to  be  excluded, 
in  fact,  it  appears  probable  in  many  eases. 

In  some  eases  the  spasms  are  not  dependent  on  digestive 
disturbances,  but  may  arise  after  excessively  severe  w^ork  or 
after  psychic  excitement.  In  these  cases  Haubner  &  Siedam- 
grotzky  believed  that  the  diaphragmatic  nerv^e  was  irritated 
by  the  agitation  due  to  strong  beating  of  the  heart,  or  that  for 
some  reason  the  nerve  had  become  more  irritable.  Thomassen 
and  Langendorf  on  the  contrary  believe  that  the  nerve  which 
passes  over  the  heart  muscle  is  irritated  by  the  electrical  current 
generated  at  every  systole,  the  irritation  being  capable  of  caus- 
ing a  spasm  only  in  a  neiTe  that  had  become  irritable. 

Tlie  connection  between  the  heart  movements  and  the 
spasms  of  the  diaphragm  is  indicated  by  the  fact  that  the  mim-. 
ber  of  the  two  contractions  in  many  cases  coincide,  or  in  cases 
wliere  the  contractions  of  the  diaphragm  occur  less  frequently, 
these  immediately  follow  upon  the  heart  beats. 

But  even  if  Ruch  a  connection  exists,  the  spasm  of  the  diaphragm  cannot  be 
attributed  without  further  evidence  to  the  heart  action,  as  is  shown  by  a  case  of  the 
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authors  in  a  dog.  In  this  dog,  which  was  suffering  from  catarrh  of  the  stoiaach  and 
bowels,  spasms  of  the  diaphragm  occurred  in  equal  number  to  the  heart  beats  and 
immeiliately  following  these;  besides  spasms  were  obperved,  far  less  often  and  at 
quite  irregular  periods  of  time,  in  different  muscles  at  the  head,  neck  and  limbs. 
The  common  origin  of  the  spasms  was  plain  enough  here,  and  yet  the  contractions 
of  the  diaphragm  followed  the  heart  beats. 

At  times  the  spasms  are  observed  in  acute  inflammatory- 
diseases  of  the  thoracic  organs,  especially  of  the  serous  mem- 
branes or  of  the  pleurae.  Finally  myelitis  in  the  neighborhood 
of  tlie  center  of  the  diaphragmatic  nerves  may  occasion  spasm 
of  the  diaphragm  (personal  observation). 

Symptoms.  The  disease  is  manifested  by  peculiar  rhyth- 
mic jerkings  of  the  body,  which  are  strongest  along  the  arches 
of  the  ribs,  and  at  first  sight  give  one  the  impression  of  very 
strong  heart  beats.  At  each  convulsive  movement  there  is  a  de- 
pression in  the  neighborhood  of  the  costal  arch,  whilst  at  the 
same  time  the  portions  of  the  abdominal  wall,  which  are  situ- 
ated further  back,  especially  in  the  region  of  the  epigastrium 
the  flank,  bulges  out  somewhat;  the  intercostal  spaces  on  the 
contrary,  along  the  whole  extent  of  the  lower  part  of  the  chest 
or  only  in  the  posterior  third  of  the  chest  show  spasmodic  re- 
traction. With  the  flat  hand  one  can  distinguish  short  power- 
ful beats  in  the  region  of  the  lower  ribs,  and  these  become 
gradually  weaker  in  all  directions. 

The  number  of  impacts  may  coincide  with  the  heart  beats 
and  then  the  convulsive  jerkings  immediately  follow  upon  the 
heart  beats.  With  an  accelerated  heart  action  the  movements 
become  more  frequent;  far  more  often,  however,  the  number 
of  pulsations  is  higher  or  lower  than  the  heart  beats,  or  no 
regular  relation  between  the  two  can  be  established.  In  two 
cases  of  the  authors  the  spasms  of  the  muscles  of  the 
back  ceased  for  a  short  time  on  percussion  of  the  back.  From 
the  nasal  orifices  one  may  distinguish  a  sound  similar  to  that 
of  a  sobbing,  but  it  must  not  be  mistaken  for  that  which  is 
caused  in  clonic  spasm  of  the  abdominal  muscles,  by  the  jerky 
and  short  expirations.  The  animals  appear  restless  and  gener- 
ally show  no  appetite.  The  condition  hardly  ever  lasts  longer 
than  two  days. 

Diagnosis.  The  only  characteristic  signs  of  spasm  of  the 
diaphragm  are  the  bulging  out  of  the  epigastrium  and  flank, 
which  are  synchronous  with  the  convulsive  jerkings,  and  at  the 
same  time  the  simultaneous  retractions  of  the  intercostal  spaces. 
In  doubtful  cases  the  hand  introduced  into  the  rectum  up  to 
the  place  where  the  diaphragm  is  attached  will  immediately 
detect  the  convulsive  movements  of  the  latter.  The  clonic 
spasm  of  the  abdominal  muscles  may  be  distinguished  in  that 
one  can  see  the  contractions  of  the  abdominal  muscles,  or  feel 
them  with  the  hand  placed  in  the  flank,  and  moreover  a  rotrac- 
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tion  of  the  epicrastriiim  and  a  bulging  out  of  the  intercostal 
spaces  occurs  synchronously  with  the  convulsive  niovenients. 

Treatment.  The  increased  irrital>ility  of  tlie  diaphragniatic 
nerves  and  tlie  spasms  themselves  may  disappear  without  any 
treatment.  Only  Perrin  noticed  a  fatal  result  in  the  horse.  As 
a  rule  it  is  sufficient  to  keep  the  animal  quiet,  yet  one  can  hasten 
improvement  by  suhcntaneous  injections  of  morphine  (0.30*0.50 
gm.  for  horses,  0.01-0X)2  .si^ti.  for  dogs),  because  the  spasms  cease 
entirely  in  half  to  one  hour  after  a  single  injection.  Any  digestive 
disturbances  that  are  present  must  of  course  be  remedied 
(change  of  food,  internally  neutral  salts). 

literature.  Duims,  Rev.  v^t.,  1006,  niS.— Klingl>^rjr,  Z,  f.  ATc,,  1906,  2a. — 
Perrin,  Bull,  spt^c.  des  v6t.,  1M6,  49.— TIioiiia«4f*en,  Aim.,  1892,  17  (Lit,). — Znrn^  D. 
t,  W.,  1905,  25. 


9.    Local  Spasms  in  the  Muscles  of  the  Head»  Body  and 
Extremities. 

(Tic.) 

Clonie  spasms  or  twitehings  oeeurring  in  the  muscular  tis- 
sue of  dilTerent  parts  of  the  body  are  characterized  by  the  fact 
that  they  are  never  associated  with  disturbances  of  conscious- 
ness, they  are  limited  to  single  muscles  or  to  the  territory  sup- 
plied by  single  nerves,  and  that  a  certain  uniformity  and  re^gu- 
larity  may  be  observed  in  this  case,  or  even  when  several  parts 
of  the  body  are  affected.  These  peenliarities  distinginsb  this 
form  of  spasm  on  the  one  hand  from  epilepsy  and  eclampsia, 
and  on  the  other  from  cliorea,  for  which  it  is  frequently  mis- 
taken. Most  eases  recorded  iti  literature  under  the  name  of 
chorea  belong  to  this  category. 

Etiology,  In  certain  cases  which  need  here  not  be  eonsid- 
ered  in  detail,  the  cause  of  the  spasms  lies  in  organic  disease  of 
the  central  or  perhaps  exceptionally  the  peripheral  nervous  sys- 
tem. As  neuroses  the  convulsions  may  be  occasioned  by  poisons 
which  are  not  known  exactly.  This  must  l>e  considered  wheii 
the  spasms  are  due  to  intestinal  inflannnation,  catarrh,  diges- 
tive disturbances  or  to  otlier  diseases,  as  is  the  case  not  infre- 
quently (in  one  of  the  authors'  cases  purnlent  pleurisy).  In 
many  cases,  however,  tliey  are  perhaps  due  to  reHex  causes. 
Thus  Lienaux  noticcnl  extensive  spasms  after  opening  an  ab- 
scess on  the  neck  of  a  dog,  but  they  ceased  after  packing  of  the 
abscess  cavity.  A  similar  occurrence  was  noted  hy  Krammel 
after  docking  the  tail  of  a  horse.  Gunning  saw  the  occurrence 
of  such  spasms  in  a  liorse  after  castration  (after  separation  of 
the  spennatic  cord  recovery  resulted),  whilst  in  Bartokicci's 
case  spasms  limited  to  one  half  of  the  body  were  occasioned  by 
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a  trauraa.  In  a  considerable  number  of  cases  the  causes  re- 
mained unknown  (as  for  instance  in  cases  described  as  chorea 
by  Anacker,  Schleg,  Albrecht  and  Besnoit). 

Symptoms.  The  spasms  occur  almost  exclusively  in  the 
form  of  twitchings,  with  which  only  very  rarely  short  tonic 
spasms  are  associated.  The  number  of  twitchings  is  very  vari- 
able and  may  be  equal  or  different  in  all  the  involved  muscles. 
Rather  often  the  twitchings  are  more  or  less  plainly  rhythmic ; 
quite  irregular  contractions,  now  in  this  and  then  in  that  muscle, 
as  in  chorea,  are  never  observed.  The  spasms  usually  continue 
during  rest,  but  as  a  rule  occur  less  often,  and  are  less  power- 
ful, than  when  some  external  influence  arouses  the  attention 
of  the  animal.  They  are  usually  transient  and  disappear  after 
a  few  days  or  several  weeks.  With  the  exception  of  those 
spasms  that  arise  from  severe  basic  diseases  they  occasion  little 
or  no  disturbance  of  the  vital  functions  of  the  animal,  and  do 
not  impair  their  working  power  unless  they  involve  a  consid- 
erable area. 

The  clinical  picture  varies  according  to  what  muscles  aie 
attacked,  and  how  many  are  affected.  Spasms  in  the  region 
of  the  facial  nerves  will  draw  the  lips  back  by  jerks  and  close 
the  eyelids,  etc.  Uni-  or  bilateral  spasm  of  the  muscles  of 
mastication  will  cause  gritting  of  the  teeth,  which  may  be 
audible  some  distance  away  (Dexler,  personal  observation).  If 
the  neck  muscles  are  attacked  the  head  nods  or  moves  convul- 
sively to  one  side,  whilst  spasm  of  the  back  muscles  causes  curv- 
ature of  the  back  upwards,  downwards,  or  to  one  side.  Bilat- 
eral spasm  of  the  oblique  abdominal  muscles  causes  contrac- 
tions of  the  abdominal  wall,  depression  of  the  epigastrium,  and 
a  visible  bulging  of  the  intercostal  spaces,  or  also  an  upward 
curvature  of  the  loin  region;  a  unilateral  spasm  on  the  con- 
trary produces  a  curvature  of  the  body  to  the  same  side  besides 
contractions  of  the  abdominal  wall  on  the  affected  side.  If  the 
extremities  are  included  in  the  attack  then  the  joints  are  bent 
at  times  or  are  extended  by  jerks,  whereby  peculiar  dancing 
movements  are  produced  so  that  the  animal  lies  down  frequent- 
ly or  constantly.  Contractions  of  the  muscles  pf  the  skin  coin- 
cide with  those  seen  in  getting  rid  of  flies.  In  given  cases  the 
spasms  occur  in  manifold  combinations.  In  one  case  in  a  horse 
the  authors  succeeded  in  relieving  the  spasms  of  the  muscles 
of  the  back  for  a  short  time  by  tapping  the  back. 

Prognosis.  In  spasms  arising  from  organic  disease  of  the 
nervous  system  or  from  deep  seated  inflammation  of  the  diges- 
tive organs,  the  prognosis  is  unfavorable  in  accordance  with 
the  nature  of  the  primary  disease,  but  convulsions  from  other 
causes  mostly  disappear  after  a  short  time,  at  the  latest  after  a 
few  weeks. 
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Treatment.  Above  all  one  should  endeavor  to  find  ont  the 
cause  of  the  complaint.  Besides,  irritability  of  the  nervous  sys- 
tem may  be  counteracted  with  narcotics  (bromine,  chloralhy- 
drate,  opium,  morphine).  The  spasms  generally  disappear, 
however,  in  time  without  any  treatment. 

Literature.  Kramell,  Z.  f.  Vk.,  1905,  498.— Lifinanx,  Ann.,  1897,  479. — PoU, 
Z.  f.  Vk.,  1909,  225.— ViUemin,  J.  v«t.,  1905,  601.— Zurn,  D.  t  W.,  1905,  25. 


Tetany.  (Tetania,  Tetanus  intermittens.)  As  tetany  one  desig- 
nates in  human  medicine,  according  to  Striimpell,  attacks  of  tonic  and 
generally  painful  spasms  which  in  most  cases  occur  flymmetrieally  on 
both  sides,  and  which  preferably  affect  the  flexor  muscles,  whereas  the 
body,  neck  or  head  muscles  are  seldom  attacked.  In  the  intenraJa  be* 
tween  the  spasms,  the  electric,  and  especially  the  galvanic,  as  well  as 
also  the  mechanical  irritability  of  the  peripheral  nerves  is  increased. 
A  further  important  diagnostic  sign  is  that  the  spasm  can  be  brought 
on  by  pressure  on  the  trunks  of  the  great  arteries  and  nerves.  The  out- 
come of  the  disease  is  usually  favorable.  This  neurosis  has  hitherto  been 
noticed  chiefly  in  nursing  women,  further  in  connection  with  certain 
acute  diseases,  as  well  as  frequently  after  the  extirpation  of  goitre,  and 
in  dilatation  of  the  stomach. 

Gunning  (Am.  v.  Bev.,  1895,  No.  12)  claims  to  have  noticed  tetany 
in  a  recently  castrated  horse  in  which  adhesion  had  occurred  between  the 
spermatic  cord  and  the  scrotal  wound ;  the  tetany  disappeared  immedi- 
ately on  separation  of  the  adhesion.  Since  the  horse  was  not  examined 
for  the  characteristic  symptoms  of  tetany  the  case  cannot  be  accepted  as 
proving  the  occurrence  of  tetany  in  animals. 


La  Tembladera.  This  is  an  intoxication  disease  occurring  very  fre- 
quently in  herbivorous  animals  in  the  Argentine  Republic.  According 
to  Bivas  &  Zanolli  this  disease  is  brought  about  by  a  thread  fungus  para- 
sitic on  Festuca  Hieronymi,  but  indigenous  animals  are  immune.  Six  to 
ten  hours  after  eating  the  plant  fibrillary  spasms  arise  in  different  mus- 
cles, likewise  dullness  and  roughness  of  the  coat.  After  a  few  hours 
swaying  movements  of  the  whole  body  occur  both  laterally  and  lengrth- 
ways.  At  first  these  convulsive  movements  are  but  slight,  but  after  a 
day  or  more  they  become  so  strong  and  occur  so  suddenly  that  the  ani- 
mal can  only  preserve  an  upright  position  w^ith  great  diflRculty,  and 
at  times  falls  doAvn.  After  a  further  2  to  7  days  the  patient  remains 
lying  down  but  shows  spasms  or  muscular  stiffness  in  the  neck  and  ex- 
tremities. After  a  decided  rise  in  the  pulse  rate  the  body  temperature 
sinks  as  low  as  34 ""  C.  and  in  4  to  14  days  the  animal  dies,  unless  ap- 
propriate treatment  (employment  of  purgatives,  pilocarpine,  arecoline, 
eserine)  is  undertaken.  (Rivas  &  Zanolli,  La  Tembladera,  Revista  de 
la  Fac.  de  Agron.  y  Veter.,  1909,  V.) 

10.    Basedow's  Disease.    Morbus  Basedowii. 

(Goitre  ophthalmique  [French] ;  Grave's  disease;  Exophthalmic 

Goitre.) 

History.  In  veterinary  literature  there  are  few  references  to  this 
disease  since  it  was  first  observed  in  man  by  Basedow  in  the  year  1840. 
Jewsejenko,  Cadiot,  Marek,  Ries  have  noticed  a  similar  kind  of  illness 
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in  the  horse.  Roder  and  Gorig  each  in  a  cow,  and  Jewsejenko  and  Son- 
nenberg  each  in  a  dog.  Even  if  all  these  cases  do  not  exactly  correspond 
in  character  to  Basedow's  disease,  yet  a  few,  and  especially  the  case 
reported  by  Albrecht,  make  it  appear  probable  that  the  disease  also 
occurs  in  animals. 

Etiology.  In  recent  times  disease  of  the  thyroids  has  been 
considered  in  human  medicine  to  be  a  primary  affection  since 
in  consequence  of  hyperplasia  they  secreted  more  abundantly 
(hyperthyrea)  and  perhaps  also  produced  a  toxin  (dysthyrea) 
which  toxic  material,  on  circulating  in  the  blood,  caused  vaso- 
motor disturbances  (Mobius).  According  to  this  view,  there- 
fore, the  illness  is  an  intoxication  brought  about  through  an 
abnormal  function  of  the  thyroid  glands.  This  theory  which 
has  the  most  adherents  is  still  further  supported  by  the  fact 
that  loss  of  the  thyroids  causes  an  exactly  opposite  clinical 
picture  (cachexia  strumipriva). 

Symptoms.  The  disease  is  characterized  by  three  cardinal 
symptoms,  namely,  struma,  exophthalmus  and  tachycardia. 
First  of  all  the  enlargement  of  the  thyroids  is  said  to  make  its 
appearance.  In  the  cases  hitherto  observed,  one  or  the  other 
or  both  lobes  of  the  thyroid  gland  were  enlarged  to  twice  their 
size  and  more,  smooth,  of  firm  consistence  and  tense;  the  en- 
larged lobe  may  reach  to  the  middle  line,  and  may  extend  well 
backwards  (Albrecht  found  on  dissection  three  supplementary 
glands  which  were  united  to  the  enlarged  thyroids). 

Through  exophthalmus  (protrusion  of  the  eyeballs)  the  ex- 
pression becomes  peculiarly  staring  and  anxious.  This  causes 
the  orifice  of  the  eye  to  be  opened  too  widely,  and  conse- 
quently the  lids  close  less  frequently  and  incompletely.  Be- 
sides, a  flow  of  tears  is  noticed,  and  on  raising  the  head  the 
upper  lid  does  not  follow  the  movements  of  the  eyeball  (Al- 
brecht). Roder  and  Gorig  have  observed  a  marked  strabismus 
convergens  in  cows  which,  however,  indicates  the  presence  of 
an  organic  brain  disease. 

Palpitation  of  the  heart  may  generally  be  noticed  from  a 
distance,  every  heart  beat  shaking  the  left  side  of  the  chest  or 
the  whole  body  noticeably ;  sometimes  one  sees  besides  a  pulsa- 
tion of  the  superficial  arteries  (Cadiot). 

These  symptoms  are  not  always  present  in  like  degree, 
the  exophthalmus,  and  still  more  the  palpitation  of  the  heart 
disappearing  altogether  temporarily.  The  rapid  and  paroxys- 
mal onset  of  the  disease  may  be  accompanied  now  and  then  by 
other  sjTnptoms,  such  as  timidity,  trembling  and  languor. 

Treatment.  Quiet,  cold  applications  to  allay  the  heart  pal- 
pitation, internally  digitalis  or  narcotic  agents  may  be  em- 
ployed. In  obstinate  cases  partial  extirpation  of  the  thyroid 
glands  may  be  tried,  which  experience  shows  has  repeatedly 


800  Enxootie  Cietinisin  in  Anim>l».     Psydi( 

given  good  results  in  man  and  is  also  without  danger  in  ani- 
mals as  a  case  of  Bies's  proves. 

Utmitiire.  Albreeht,  W.  f.  Tk.,  1895,  233.— Birelier,  Ergeb.  d.  PatlL,  189^ 
I,  1,  Abt  5.— Cmdiot,  BnlL,  1892,  138.— Odrig,  D.  t.  W.,  1898,  30e.— Mmrek,  Vet, 
1894,  310.— Bies,  Bee.,  1899,  145.— B5der,  8.  B.,  1890,  77.— Sonnenbeiiff,  BL  t.  W^ 
1906,  554. 

Eniootie  Cretiiiiim  in  Aniwiali, .  In  regions  where  endemie  eretin- 
ism  occurs  in  man  (especially  in  the  enclosed  valleys  of  the  Alp% 
Pyrenees,  in  Franconia  and  in  the  Palatinate)  frequent  caaea  of  cretin- 
ism were  also  observed  in  dogs,  and  were  investigated  by  Cerletti  ft 
Perusini,  v.  Wagner  and  by  Dexler.  The  disease  may  poaaibly  ooeur  in 
the  other  domestic  animals  also,  although  the  cases  hitherto  deaeribed 
under  this  name  probably  belong  to  chondrodystrophy  (aoealled  fetal 
rickets).    Von  Hansemann  saw  a  case  of  cretinism  in  a  jaekal. 

The  cause  of  cretinism  is  found  in  a  congenital  complete  failure  of 
the  function  of  the  thyroids  in  consequence  of  disturbanoea  in  develop- 
ment or  disease  of  the  thyroid  gland  under  the  influence  of  unknown 
local  injurious  factors.  Disturbances  of  metaboUsm  thus  canaed  re- 
sult on  the  one  hand  in  anomalies  in  the  growth  of  the  bony  aystem 
and  the  soft  parts,  and  on  the  other  hand  in  disturbances  of  the  de- 
velopment of  the  brain,  and  pyschotic  i^ymptoms  due  to  them. 

The  symptoms  consiBt  usually  in  a  moderate  enlargement  of  the 
thyroid  glands,  by  a  short  and  compact  spinal  column,  with  a  large 
and  short  skull;  tiie  extremities  are  short  and  dumqy  and  the  neck  is 
short  and  thick.  Bolls  of  skm  are  seen,  especially  on  the  head  and 
neck,  which  cause  the  anterior  part  of  the  body  to  seem  developed  ex- 
cessively in  comparison  to  the  hind  part.  Such  animals  frequently 
suffer  from  digestive  troubles.  Pi^chic  abnormalities  are  especially 
prominent,  being  chiefly  characterized  by  apathy.  Although  the  senses 
are  not  much  impaired  the  voice  of  the  animal  is  strangely  weak  and 
it  is  apathetic,  its  ability  of  observation  and  of  association  is  impaired, 
and  its  whole  demeanor  stupid,  sleepy  and  lazy  (Dexler). 

A  condition  similar  to  cretinism  may  be  induced  experimentally  by  thyreoidee- 
tomy  (cachexia  strumipriva) ,  as  the  experiments  of  Lanz,  and  especiiilly  those  of 
Zietzschmann  prove.  This  is  true  particularly  in  young  animals,  whilst  adult  animals 
become  ill  only  after  many  months,  and  present  a  somewhat  different  clinical  picture. 

By  treatment  with  thyroid  gland  these  symptoms  can,  as  a  rule, 
be  made  to  disappear  completely  or  in  a  great  measure.  The  thyreoidi- 
num  depuratum  (1  dessertspoonful  of  the  solution  0.1:100  internally) 
or  the  thyreoidinum  Poehl  (0.3-0.6  gm.  3  to  4  times  daily)  may  be  used 
for  this  object. 

Literature.  Dexler,  B.  t.  W.,  1909,  391,  (Lit.).— Zietzschmann,  MitteU,  a.  d. 
Grenzgeb.  d.  Med.  u.  Chir.,  1908,  353  (Lit.). 


11.    Psychoses. 

As  true  psychoses  (mental  disorders)  are  designated  in 
human  medicine  diseases  of  the  cerebral  cortex  which  are 
diffuse  and  usually  only  functional.  They  develop  independ- 
ently, run  a  chronic  and  afebrile  course  and  are  characterized 
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pxclusively  or  priiit-ipallv  l>v  iilmormal  sj-niptonis  of  psychic 
life  (Psyche). 

There  is  no  tloitbt  that  most  orjjanie  <lisca*es  of  the  larain^  pro<luce  secondary 
psychotic  sjrniptonia,  if  it  no  ha|>["PnH  that  the  eerehral  *?oft*-*x  is  involvTti  in  sjmpathy 
with  the  puychie  proeessfs,  yi^t  thesf  <lit^t'atnes  caiuiot  he  rcrkonetJ  as  psychoKeB  in  an 
ex&H  senscj  bet^ause  on  the  one  hanfi  their  nature  tlepeinls  on  th<3  or^ranic  chan^^e 
reft^rre*!  to.  aiirj  he<»auN'  on  the  other  hand  the  pswliotic  synvptoms  only  form  a  part 
of  the  eipref^sion  of  the  disease  and  the  bodily  (somatic)  symptoms  remain  in  abey- 
ance* If  the  Jast  metitioiieil  rasen  wt're  (onsidcred  as  true  psiycho^es  then  most 
dif^eases  of  the  brain  mnat  rank  as  psychoses. 


Some  veterinary  authors  liave  endeavored  to  prove  by 
certain  syinptoms  that  true  psychoses  €3an  occur  in  animals. 
But  the  question  remained  unanswered  liow  many  of  the  visible 
actions  of  otherwise  healthy  animals  depend  on  psychic  pro- 
cesses or  on  tin*  contrary  on  reflexes,  automatisms  and  fatigue, 
which  of  course  have  nothing  to  do  with  the  psychic  functions. 
Finally  a  new  analysis  of  tlie  ohserved  symptoms  was  under- 
taken. Dexler  has  shown  that  only  the  occurrence  of  organic 
diseases  of  the  brain  can  lie  considered  as  proved,  and  that 
these  diseases  may  be  connected  with  more  or  less  pronounced 
psychotic  sjiiiptorns,  wltich,  Itowever,  may  not  be  mistaken  for 
independent  i>syclKjses,  The  study  of  tlie  symptoms  arising  in 
given  cases  must  be  approached  cireumspectly  with  proper  con- 
sideration of  the  direction  advanced  liy  Dexler  and  of  tlie  ele- 
ments of  comparative  psychology  and  general  psycliopatliology, 
and  one  must  hold  strictly  to  the  accepted  definitions  of  psychia- 
try if  one  wishes  to  avoid  confusion  in  the  matter.  It  is  fur- 
ther necessary  to  keep  in  mind  that  the  nervous  system  of  ani- 
mals is  not  exposed  to  nearly  so  many  injurious  influences  as 
is  that  of  man  in  whom  the  various  moans  of  enjoyment^  also 
certain  infectious  diseases  (especially  syphilis),  affect  the  ner- 
vouH  system  fre(|uently  and  for  prolonged  periods  on  account 
of  the  comparatively  long  life.  The  reaction  of  civilization 
upon  the  psyclie  becomes  manifest  in  man  in  an  increasingly 
greater  degree  and  no  natural  selection  opposes  the  extension 
of  morbid  tendencies  by  heredity,  as  is  usually  the  case  in  ani- 
mals  when  certain  transmissible  anomalies  make  their  appear- 
ance. For  these  reasons  true  psychoses  can  be  expected  in  ani* 
mals  only  very  rarely  if  they  occur  at  all,  and  their  diagnosis 
requires  above  all  the  elimination  of  organic  brain  diseases  by 
means  of  careful  clinical  and,  especially,  histological  examina- 
tions. 

The  psTchotic  disturbances  which  hitherto  have  been  observed  in  animals  have 
been  taken  to  i^orre^poml  with  the  following  psychoses  of  man. 

To  Traumatic  Early  Psychosis  (a  traumatic  fiemeiitia)  the  cases  deneribetl  by 
Pierqiiin  (1h:^S;  cited  by  Cadiot)  a8  ** accidental  dementia''  are  said  to  lielon^. 
Thus  a  yonng  cat  after  a  fall  into  a  well  suffered  all  throujfh  its  life  from  weak 
mental  faculties.  A  talkative  parrot  crept  into  a  hiding  place  iliirinu  tbe  long  eon- 
tinued  thiintler  of  cannon.^,  and  when  later  he  was  taken  out  of  his  hiding  place  he 
had  lost  his  **  vocabulary, "  and  durinisf  his  whole  life  afterwards  could  only  make  an 
attempt  to  imitate  the  noise  of  the  camion.     In  the  first  case  there  was  probably  & 
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t'iironie  dissemiiiatP'i  fljsteni|)er  ejit'cj»balitis,  and  in  th<»  parrot  a  traumatic  lesioti 
the  brain,     v,  Kalincher  has  proved  exTjeriititMitully  that  injury  of  a  •iefinite  part  of 
\}w  niesoHtriatum  in  parrots  aboUKhos  their  power  of  spi-eidi. 

In  a  i-ase  observed  by  Pierquin  a  previouHly  healthy  and  very  lively  young  eat 
was  attacked  with  soniethin^  like  an  * 'anxiety  psycliosiB'* ;  tho  animal  bet-anie  as 
if  fascinatetl  at  the  first  sight  of  a  ^lo^;  it  watthini  thp  dc>^  with  anxious  look,  was 
motionless  and  stupid,  and  re<rovered  only  after  ??everal  hours,  the  <iog^  having"  \teen 
removed  in  the  m«  ttnttme.  In  this  ea.«e  there  appears  to  have  been  simply  a  violent 
fri(?ht  of  a  more  thiiii  usually  seuKitive  animal,  similar  to  that  in  the  s*o*cafle<l  "^^faiat' 
ing  goats'*   (see  pajt(e  77o). 

In  this  eategory  would  also  beloan  the  mad  niah  of  a  herd  of  animaJs  (takings 
frijjht  in  a  body»  stampede,  animal  panic)*  But  there  is  no  valid  reason  for  eon- 
sidering  these  as  acute  psychones,  Ijecaoj-e  in  such  stampedes  it  is  less  an  un- 
thinking factor,  the  sensing  of  a  danger  anit  the  tranwmiHgion  of  this  Ule&  upon 
all  individuals  of  a  herd,  that  is  here  active^  but  rather  reactions  to  ejEternal  in- 
flneni<»ea,  based  upon  instinct  (Dciler).  Stampedes^  eKpecially  in  horsies,  and  not  sel* 
doni  in  cattle,  camels  and  nmles  are  not  rare  moreover,  and  may  he  very  fatal  in  the 
course  of  war  or  manoeuvres-  The  impetus  to  a  stampede  is  apparently  alwa.^'s  af* 
forded  by  the  abnormal  excitement  of  one  or  several  individuals  and  finally  it  causes 
an  unreasoning  flight  in  whirh  the  animals  run  blindly  against  obstacles  or  precipitate 
themselvpN  into  fire  or  water,  etc.  A  blind,  unreasoning  flight  is  now  ajid  a^aXn 
noticed  in  single  animals. 

Straaten  waw  paroxysmal  attacks  of  ner^'ous  Bymptoms  in  12  eows  of  different 
herds  after  a  severe  fright.  These  w^ere  manifested  liy  shaking  of  the  head,  stagger* 
ing,  falling  down,  stretching  of  the  limbs,  lowl  l>ellowing,  labored  breathing  and 
diarrhea,     in  half  an  hour  the  attack  was  over. 

To  the  affective  psychoses  especially  melancholy,  a  case  is  supposed  io  belong 
which  was  observed  also  by  Pierquin  in  a  dog.  An  old  rlog  we?it  about  sorrowfully 
after  the  death  of  his  master,  took  insufficient  food  and  finally  Ijeeame  affected  with 
marasmus,  d.ving  in  a  few  months.  Neither  during  life  nor  after  death  were  the 
various  organs  examined  for  any  ilerangement,  and  therefore  internal  illness  leading 
to   nutritional   disturbances  wa^s   not   eliminated. 

The  three  cases  of  psychie  paralysis  in  dogs  recon^ed  by  Arnch  (1889)  exhibit 
a  great  similarity  to  disturbam^es  caused  by  comprcissioii  of  the  spinal  cord,  Xof 
can  Gxa*d  proof  be  i1ednre<l  from  the  ease  of  supposed  psycliit*  paralysis  in  an 
epileptic  horse,   recorder!   by  Girotti,  since   no  anatomical  examination   was   made, 

Albrecht  (1003)  reports  upon  nervous  distHrbances  in  R  dog  wdiOJ^e  extensor 
muBcles  of  the  fore  and  hind  lind»s  together  with  the  muscles  of  mastication  refused 
to  act  after  certain  influences.  By  strong  stroking  or  tapping  of  the  back,  the  dis- 
turbances were  made  to  disappear.  When  these  attackt^  became  more  and  more 
fre<pient,  the  dog  finally  became  incapable  of  standing  upright,  and  fell  away  rapidly 
in  condition.  As  the  examination  of  the  brain  gave  negative  results  (the  spinal  cord 
was  not  examined)  a  psychic  illness  with  pronounced  symptoms  of  inhibition  was 
supposed  to  have  l>i»en  present. 

Staggers  of  horses  wsh  in  man}'  instances  mistaken  for  a  kind  of  "circular 
delirium."  Gleisl>erg  (1865)  says  in  his  text  book  of  Comparative  Pathology,  that 
'*  idiopathic  deliriunr'  among  animals,  especially  horses,  is  represented  by  staggers; 
he  identified  the  socalled  mad  staggers  with  the  ]taroxysuis  of  "idiopathic  de* 
lirium.'*  On  the  other  hand»  Vogel  (1888)  grouped  the  maniaca!  svroptoms  together 
under  the  name  of  **  mania  transitorla' *  and  considered  them  to  be  due  to  organ' 
disease  of  the  brain,  nervous  predisposition,  sexual  excitement  and  so  forth.  Ziir 
(1K09)  agrees  with  Gleisberg-s  view  concerning  staggers  in  horses,  and  Hoffmani 
(ISDO)  also  classes  staggerH  and  re^tiveneas  with  the  mental  diseases  without,  however 
attempting  an  analysis  of  the  symptoms.  Finally,  even  a  prominent  psychiatrist  lik** 
Ffr<*  (1S9,'5)  considers  that  staggers  of  horses  is  very  similar  to  the  "mental  con- 
fusion" of  man.  But  if  one  considers  that  the  circular  delirium  of  man  in  the  ma-^ 
niacal  stage  is  characterised  by  a  hilarious  ill -temper  and  by  acceleration  of  cortici 
association,  an^l  in  the  melancholy  stage,  by  morbid  primary  depression,  prinii 
inhibition  of  thought  and  frequently  also  by  motor  inhibition  (Ziehen)^  the  idea  of 
allying  staggers  with  the  psychoses  in  man  that  have  been  mentioned,  will  have  to 
be  given  up,  tlie  more  so,  as  staggers  is  based  upon  organic  brain  disease* 

By  many  authors  the  disseminatci!  subacute  or  chronic  encephalitis  of  distemper 
has  been  taken  to  be  dementia  paralytica  {paralysis  progressiva).  In  a  *'a*e  de- 
scri!)e«l  by  f'adiot  (1896)  in  a  three  year  old  dog,  previously  very  lively,  which  had 
been  forgotten  in  a  railway  carriage  and  in  conse<iuence  made  a  journey  of  79  hourt' 
duration,  a  certain  idiocy  developed  after  a  few  weeks,  while  a  two  year  old  dachs- 
hund observed  by  Nissl,  suddenly  became  ill  with  nervous  symptoms.  Both  ca!»es 
call  to  mind  the  appearances  of  distemper  encephalitis,  ami  the  histological  changes 
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foiin*!  hy  NisM  coincH«le  witb  those  foiirnl  later  \*y  Tiexler  aftf*r  a  pam^^takinix  analysiK. 
The  same  applit^s  to  tlie  casps  of  siili-arnte  inpTiiniro-f^iicephalitis  of  Marchainl.  Petit 
&  P6cardj  in  wliith  the  authors  draw  a  parallel  between  the  histological  chani^es 
fomiil  and  those  eiicounteretl  iti  paralysis  progressiva  in  man.  But  in  reality  the 
clinieal  as  well  as  the  anatomical  chants  in  dementia  paralytica  are  fnndamentally 
different  from  those  of  the  ahove  named  forms  of  encephalitis. 

Further  hysteria  is  also  sai<I  to  oecnr  in  animals.  This  was  first  asserted  by 
nijLjier  (1HS)8)  in  connection  with  his  observations  in  a  cat  and  a  eanary  bird.  In 
both  animals  a  paralysis  arising  from  tranmatie  causes  disappeared  after  a  severe 
frijijht.  The  assertion  is  not  sii]i|>orted  by  <letailed  clini^'al  eviifence,  and  an  hiBtolo(»i* 
cal  esaminntion  which  nd^ht  perhaps  have  shown  evidences  of  some  orgaiuc  diseasa 
of  the  nervous  aysteni  ( traumatic  lesion)  was  wanting.  In  a  canary  bird  Losonezi 
nolit-ed  a  loud  chirping  and  then  a  lifeless  ap[>earar]ce  lasting  for  a  short  time,  when- 
ever the  cage  of  the  bird  was  taken  down;  the  first  attack  occurred,  as  in  Higier'a 
case,  after  a  cat  jumped  at  the  cage.  Grobon  likewise  claims  to  have  seen 
hysteria  in  cats.  The  eases  of  alleged  hysteria  in  dof^H  reported  by  Mainzer  (1906) 
have  been  criticized  by  Dexler,  and  the  latter  has  shown  that  hysteria  in  animals 
oci'iirs,  at  most  seldonK  or  not  at  all^  because  it  is  prevented  by  the  sj>ecificaily  animal 
mentality,  by  the  inalnlity  to  coordinate  the  relations  of  phenomena  one  to  the  other. 
Further,  motor  inhibit  ion  duo  to  strong  impression  upon  tlie  senses,  which  waa 
studied  carefully  by  Verworn  and  which  is  quite  frequent  in  animals,  may  be  mis- 
taken for  motor  disturbanrps  that  have  an  emotional  basis.  Vageler^  among  others, 
even  assumed  the  existence  of  a  supposedly  imaginary  pregnancy  and  took  it  also 
to  bo  a  sign  of  hysteria,  but  Kehrer  explains  these  cases  as  bein^  due  to  auto- 
intoiication  with  lutein  which  after  an  unfruitful  a'strum  is  formed  by  the  slowly 
retrogressing  corpus  Inteum,  and  after  its  absorjttion  produces  an  affection  of  the 
nerves  which  causes  the  milk  glands  to  swell  and  si^crete  milk,  so  that  the  animal 
beconies  restless  and  ]>re|iares  for  parturition. 

Besides,  the  sexual  perversity  which  is  not  ancommon  in  animals  has  been  fre- 
quently attribnte<I  to  a  degenerative  paycliopatliic  constitution  (psychic  degenera- 
tion). Thus  Cadiot  relates  that  a  IVj  year  old  *log  used  to  play  with  the  hens  in  the 
fowl  yard,  and  developeil  the  habit  of  covering  one  of  the  hens  (whether  immissio 
penia  occurred  into  the  cloaca  is  not  statetJ).  A  similar  case  was  descril>ed  by 
Villemin  in  a  10  mouths  old  dog,  which  hail  the  habit  of  seizing  a  hen,  holding  it« 
head  fast  with  Its  mouth,  and  attempting:  to  introduce  his  penis  into  her  cloaca. 
The  misused  heiis  were  killed  by  this  violence;,  only  one  hen  allowed  the  rajM*  with 
resignation.  Finally  Holterbach  noticed  sexual  intercourse  between  a  bull  and  a 
mare.  The  last  nauied  author  attributed  the  ftenetration  of  the  vaginal  wall  of  a 
cow  by  a  imwerful  bull  during  covering  to  sadism.  It  would  have  to  bo  proved,  whether 
these  and  similar  abnornialities  of  sexual  life  are  actually  to  be  considered  as 
evidences  of  an  abnormal  psychic  condition,  for  it  is  very  easily  passible  that  tbo 
perverse  sexual  intercnurNe  is  merely  the  result  of  a  frequently  agitated  sexual  desire 
arising  from  non-gratification  of  the  normal  sexual  appetite,  perhaps  a  kind  of 
onanism  or  siuiply  a  phase  of  dctuuieHcnu'e.  In  man  also  all  onanists  or  pederasts 
can  hardly  be  said  to  be  mentally  deranged  or  psychically  ilegenerated,  for  the 
»exnal  perversity  can  without  donlvt  be  the  result  of  psychoses,  but  it  has  often  b^n 
observed  indepeuilently  of  such  a  cause  (Weygandt),  Karsch  and  Lomer  have  given 
numerous  examples  of  abnormalities  of  sexual  life  in  otherwise  healthy  animals.  In 
tMs  connection  the  obs4>rvation  of  Albrecht  is  also  interesting  where  a  dog  with 
prostatitis  which  emitterl  an  oilor  like  trimetbylamin,  was  jumped  by  other  dogs  or 
attracted  them  in  like  manner  as  if  he  were  a  bitch  in  heat. 

Knzootic  cretinism  in  animals  may  be  (see  pa^e  800)  associateil  with  Hie 
psychoses  of  man   froTti  congenital  defects. 


Literature.  Albrecht,  W.  f.  Tk..  1900,  161.— Dexler,  Ergebn.  d.  Path.,  1900, 
VTI,  401  (Lit.):  Monatsrhr.  f.  Psychol,  u.  Neurol,  1904,  XVI,  99  (Lit.);  D.  t.  W., 
1906,  52a;  lOnS,  2H9 ;  1909,  61;  NeuroL  Cbb,  1907,  9H  (Lit.);  Hie  Tierpaniken,  A.  f. 
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Diseases  of  the   Organs  of   Locomotion 


1.    Articular  Rheumatism.    Rheumatismus  Articulorum. 
{Polyarthritis  Rheumatica.) 

Articular  rheumatism  is  a  febrile  infectious  disease  in 
which  several  joints  are  attacked  by  a  serous  or  sero-fibrinous 
inflammation  at  one  time  or  one  after  the  other. 

As  rheumatism  (pcv/ia,  flux  of  the  laity,  because  they  believe  that 
the  disease  material  flows  about  in  the  body)  acute  inflammations  of 
the  serous  membranes,  synovial  capsules,  muscles  and  nerves  have  al- 
ways been  designated,  which  arise  from  cold,  are  accompanied  by  violent 
pains  and  usually  attack  several  parts  of  the  body  at  once  or  in  turn. 
Recent  investigations  proved  that  most  diseases  called  rheumatism  re- 
sult from  infection,  cold  l>eing  at  most  a  predisposing  cause,  and  that 
the  complaint  often  occurs  without  the  intervention  of  cold.  While  the 
name  is  at  present  still  used  generally  to  denote  certain  muscular  and 
joint  affections,  this  is  only  done  in  order  to  indicate  the  manner  in 
which  the  dist^ase  extends  and  also  the  frequent  connection  of  the  attack 
with  catching  cold,  but  a  common  cause  of  the  diseases  called  rheumatism 
is  no  longer  accepted. 

Occurrence.  The  disease  occurs  relatively  most  frequent- 
ly in  cattle,  very  rarely  in  dogs  (anionir  70,000  sick  dogs  Froh- 
ner  found  only  92  cases),  horses  (PfeilTer,  Tetzner,  Frohner, 
Pancritius,  Knabo),  swine,  goats  and  sheep;  in  the  last  two 
species  of  animals  it  was  noticed  as  an  enzootic  (by  Groswell 
in  sheej),  by  Bartheloniy  in  goats "1.  Among  cattle,  mostly  deli- 
cate good  milkers  become  ill,  oxen  are  affected  much  less  often, 
and  almost  \nthout  exception  only  if  they  are  kept  in  the  bam 
for  long  periods,  while  grazing  animals  are  scarcely  ever  af- 
fected. 

Etiology.  Improper  keepiuir  of  the  animals,  especially 
feeding  on  watery  fodder  of  no  food  value,  appears  to  exorcise 
a  predisposing  etTivt.  A  much  more  common  influence  in  this 
direction  is  exercised  by  cold,  tlamp  air  and  draughts,  especial- 
ly if  they  strike  the  animal  staiidinjr  in  a  warm  barn.     Finally 
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all  the  external  influences  whieli  cause  chills  and  colds  may  be 

considered  as  causes.  Consequently  the  illness  is  observed 
most  frequently  in  the  spring  and  autunnh 

Cows  may  fall  ill  with  symptoms  of  articular  rheumatism 
a  short  time,  5  or  6  days,  after  calving.  The  disease  occurs 
especially  after  cahin^  or  after  the  retention  of  the  afterbirth. 

The  course  of  articular  rheumatism  and  its  close  connec- 
tion with  various  diseases  wliicli  at  present  are  known  to  he 
decidedly  infectious  (euilocarditis,  sero-fibrinous  inflammation 
of  the  serous  mend  cranes)  seem  to  point  to  the  fact  that  the 
actual  cause  of  Joint  rheumatism  is  some  infection.  In  ad- 
dition, it  must  be  mentioned,  that  in  connection  with  infectious 
diseases  of  certain  organs  (uterus,  udder,  and  so  on)  an  in- 
flammation arises  clinically,  corresponding  with  articular  rheu- 
matism, concerning  the  infectious  source  of  which  there  can 
be  no  doubt. 


The  view  that  articular  rheumatism  k  an  infectious  disease  re- 
ceives still  more  support  from  the  recent  haeteriologieal  investigations 
on  sick  persons  (Guttman,  FetroB,  Buday)  which  repeatedly  gave  posi- 
tive results,  and  according  to  which  the  pus  prodiicieg  raieroorgan- 
isms,  especially  streptococci,  play  an  important  role  in  the  production 
of  articular  rheumatism.  Wassermann  and  Meyer  express  the  same 
view,  while  von  Striimpell  found  staphylococci  as  well,  and  Thiroloix  & 
Rosenthal  attrihuted  the  disease  to  the  bae.  perfringens  var.  rheuma- 
tismi.  Considering  the  great  similarity  of  the  symptoms  in  animals  to 
the  disease  in  man  hearing  the  si^ioie  nanK%  there  can  now  scarcely  he  a 
doubt  hut  tlmt  johit  rheumatism  of  man  is  also  caused  hy  an  infection. 

In  man  articular  rlieiiniatism  is  iiBualiy  preeecled  by  catarrli  of  the  pliarjnx* 
Mever  cultivated  streptococci  from  the  tonsils  of  persons  siiflTcriTig  from  articular 
rheumatism,  arnl  with  their  cultures  he  succeetled  in  producing  not  only  a  sero- 
hemorrhagic  inflammation  of  the  joints^  but  also  an  inliammation  of  certain  serous 
membranes,  and  in  Pome  cat-es  even  a  verrucoua  endocarditis.  Oiirieh  expre^-'^ed  it  a^ 
his  opinion  that  a  connection  between  articular  rheumatism  and  aDgina  can  no  lonj^'e^ 
be  disputed, 

Lenhartz  inileed  elaims  that  in  man  he  ha^^  always  foimil  the  exudate  in  dineased 
joints  free  from  bai^teria  and  considers  those  cases  where  streptococci  are  found  in 
the  joints  as  not  Wonging  to  the  category  of  articular  rheviniati}<m.  But  the  negative 
findings  of  Lenhartz  do  not  argue  against  the  infectious  nature  of  articular  rheuma- 
tism^ since  bacteria  growing  in  any  internal  organ  can  exert  an  inflammatory  effect 
in  the  joints  through  toxins  circulating  in  the  blooil  stream,  or  it  may  be  that  tho 
bacteria  iuipnsoDed  in  the  articular  cavities  disappear  soon  after  the  onset  of  m- 
f!  animation. 

The  results  of  investigations  in  man,  further  the  observation  that  cows  fall  ill 
with  symptoms  similar  to  articular  rhenniatism  a  short  tinie  after  parturition,  after 
an  abortion,  or  if  the  afterbirth  is  retained,  support  the  view  that  articular  rheuma- 
tism in  animals  is,  in  most  cases,  if  not  in  all,  a  secondary  disease,  in  such  manner 
that  the  infectious  material  itself  or  its  toxins  reach  the  joints  from  any,  even 
slightly  iliseai^ed^  organ  by  way  of  the  blood  Rtream,  possibly  with  the  stimulation  of 
predisposing  causes,  and  set  up  an  inflammatory  process  therein.  This  view  is 
Btrengthenerl  all  the  more  by  a  cai-e  of  typical  articular  rheumatism  which  was  recently 
observed  by  Knalw  ami  which  hati  developed  in  association  with  a  pharyngitis.  There 
is  therefore  no  groun<l  for  separating  iliseases  similar  to  articular  rheumatism  from 
this  disease  in  so  far  as  they  do  not  represent  the  partial  symptoms  of  specific  infec- 
tious diseat^e.  Such  afTections  are  inliammation  of  joints,  arising  by  metastaHia  after 
parturition,  in  connection  with  a  maatitiN,  or  with  other  internal  ilisease.  Yet  many 
authors  (Hess^  (Juillel>eau,  Ehrhardt.  Htrebel,  Moussu,  Ijeblaoc  &  Bitard  and  others) 
still  deem  such  a  separation  necessary.    It  would  not  have  a  proper  basis  even  if  it 
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are  tlie  stifle,  carpal,  hock  and  fetlock  joints.  A  prominent 
symptom  is  aente  pain,  and  as  a  resnlt  the  aninial  ;:roes  lame 
and  resents  the  joint  being  handled,  seeking  to  avoid  its  l>eing 
siibjeeted  to  passive  movement.  On  standing  at  rest  the  affected 
extrendty  will  be  bent  (Fig,  117)  and  in  ease  several  feet  are 
afFeeted  at  tlie  sann^  time  the  animal  remains  lying  down.  The 
diseased  joint  antl  its  m:*igliborhood  are  swollen,  hot  and  tense, 
in  severe  eases  finetnating  in  places.  The  local  sTOiptoms  of 
inflammation  become  milder  after  a  certain  time,  generally  after 
one  or  two  weeks;  they  tnay  also  disappear  within  a  very  short 
time,  bnt  frequently  reappear  later  on  in  other  joints.  In  this 
way  the  inflannnation  may  attack  most  of  tlie  joints  of  the  ex- 
tremities in  succession,  while  the  other  joints  are  affected  only 
exceptionally ;  at  times,  however,  the  same  joint  is  attacked 
repeatedly,  and  linally  deformity  of  the  Joint  occurs,  whereby  its 
mobility  sniTers  an  increasing  restriction. 

At  the  commencement  there  occurs  a  febrile  rise  of  tem- 
perature, and  at  times  the  symptoms  of  fever  precede  the  local 
symptoms. 

The  rise  of  temperature  is  usually  considerable  (40*5- 
41.0°  C),  and  at  the  same  time  the  breathing  is  rpiickened  and 
shallow,  while  the  number  of  pulse  beats  may  be  double  the 
normal 

The  appetite  declines,  rumination  is  suppressed,  the  dis- 
charge of  feces  is  retarded,  the  urine  is  dark  in  color,  its  quan- 
tity is  diminished.  The  nnlk  secretion  is  likewise  lowered  or 
ceases  altogether;  the  milk  tastes  sour  and  clots  easily. 

In  animals  that  remain  continuously  lying  down,  pressure 
necrosis  of  the  skin  develops  which  nmy  be  the  source  of  a  gen- 
eral septic  infection. 

Complicatiom  nmy  occur  after  a  few  days  in  severe  cases, 

sometimes,  however,  they  conunence  only  during  the  stage  of 
improvement.  Most  frequently  inflanunation  of  the  serous  and 
similar  membranes  is  observed  (serous  inflannnation  of  the 
tendons  anrl  tendon  sbeaths»  less  often  verrucous  or  idcerous 
endocarditis,  further  pericarditis,  sero-iibrinons  pleuritis,  or 
peritonitis,  etc.).  The  development  of  such  symptoms  is  gen- 
erally announced  by  a  more  decided  rise  of  temperature  and 
by  general  fever  s^nnptotns  wbich  arp  followed  by  the  specilic 
SJ^uptoms  of  the  respective  local  affections* 

Course,  The  se]>arate  attacks  rtm  an  acute  course  and  con- 
tinue for  2  or  3  weeks;  occasionally  they  last,  with  distinct  re- 
missions, for  several  nuMdhs.  The  decline  of  an  attack  does 
not,  however,  mean  a  cure  of  the  disease.  On  the  contrary,  it  is 
very  frequently  noticed  that  a  eom]>Iete  cessation  of  the  symp- 
toms occurs,  followed  after  a  certain  time  by  a  recurrence  of 
the  process  in  the  same  or  in  otlier  joints,  and  that  not  only 
changes  in  the  joint  arisis  but  also  the  nutrition  of  the  patient 
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suffers.  At  times  catarrh  of  the  stomach  and  indigestion  de- 
velop, in  cotisoqiienee  of  which  the  animal  rapidly  becomes 
emaciated,  the  milk  supply  ceases^  and  the  muscles  correspond- 
ing to  the  severely  atTected  joints,  become  atrophied.  In  this 
way  a  cachectic  condition  develops^  which  may,  however,  be 
dne  partially  to  certain  seqnelfr,  especially  inflammatory  changes 
of  other  organs  (valvular  incompetence,  growths  on  the  serous 
membranes,  etc). 

Diagnosis.     The  dia^osis  of  articular  rheumatism  neces- 
sitates great  caution,  since  other  diseases  of  the  joints  produce  j 
a  more  or  less   similar  clinical  picture.^Polyartbritis    puer- 
peralis  as  well  as  joint  inflammations  sometimes  follo\vin|!r  upon 
mastitis  or  upon  inflammations  of  internal  organs,   which  in 
many  cases  are  limited  to  one  joint,  especially  the  hock  joint, 
can  be  differentiated  positively  if  the  nnderlyingr  illness  can 
be  detennined,  or  if  the  complaint  occurs  shortly  after  partnri- 
tion  or  abortion, — The  other  metastatic  forms  of  the  complaint 
in   which   frequently   several   joints   are   attacked    by    inflam- 
mation are  also  preceded  l>y  iirimaiy  diseases  of  certain  organs, 
and  the  arthritis  in  these  cases  is  mostly  purulent. — Tranmatie 
inflammations  are  followed  l»y  feverish  symptoms  only  after 
some  time,  and  besides  the  history  usually  clears  np  the  cause 
of  the  disease. 

Arthrites  arising  in  the  course  of  different  infectioxis  dis- 
eases generally  declare  tliemselves  only  some  time  after  the 
respective  diseases  have  been  in  existence.  In  this  respect 
tuberculous  artliritis  is  not  rarely  an  exception,  since  according 
to  Guillel>eau  it  may  arise  witliont  tuberculous  disease  of  other 
organs,  and  on  this  account  may  often  be  mistaken  for  joint 
rheumatism.  ^  In  tuberculous  inflammations,  however,  in  about 
four-fifths  of  tlie  cases,  only  one  joint  is  affected,  especially 
tlie  stifle  joint,  and  tuberculosis  of  other  organs  may  be  estab- 
lished at  least  in  many  cases.  At  times  the  tuberculin  test  is 
sei-vicealile,  but  it  dofs  not  always  prove  absolutely  that  the 
arthritis  is  of  a  tuberculous  nature. 

In  an  advanced  stage  the  disease  may  be  mistaken  for 
osteomalacia.  In  this  disease,  however,  only  tlie  phalans^eal  joints 
are  usually  swollen,  and  further  softness  and  brittleness  of 
the  bones  will  be  noticed;  moreover,  in  large  cattle  herds  the 

symptoms   of   licking   or  gnawing   disease  "are   observed, In 

rachitis  one  finds  only  th(»  articular  ends  of  the  long  bones 
swollen  in  addition  to  rachitic  cluuiges  in  the  bouv  framework* 
the  artionlar  ends  are  hard  as  bone,  and  onlv  in'eertain  cases 
moderately  sensitive  to  pressure,  while  the  capsule  as  well*  as 
the  cavity  of  the  joint  itself  is  unelianged. 

Prognosis  This  is  generally  unfavorable,  because  on  the 
one  hand  tatal  cmripbcations  may  set  in,  and  on  the  other  band 
repeated  exacerbations  greatly  decrease  the  value  of  the  ani- 
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mal,  causing  deformity  of  the  joints  as  well  as  subsequent 
chronic  disease.  A  cure  rarely  results  from  treatment  and  has 
been  noticed  most  frequently  in  dogs  and  swine. 

Treatment.  For  the  acute  inflammatory  attacks  salicylic 
acid  with  its  salts,  especially  salicylate  of  soda,  are  said  to  be 
specifics,  but  now  and  then  they  fail,  as  a  case  of  Frohner 
proves.  To  large  animals  one  may  give  30  to  40  gm.  2  or  3 
times  daily,  to  small  ones  1  to  2  gm.  3  or  4  times  daily.  (Men- 
del and  Behr  saw  quicker  effect  in  man  after  the  intravenous 
injection  of  salicylic  acid.)  With  this  treatment  the  fever 
usually  declines  after  the  first  day  and  the  local  symptoms  also 
improve.  In  order  to  assure  a  favorable  result  it  appears  ad- 
visable to  continue  the  treatment  for  a  few  days.  In  cases 
where  salicylic  acid  does  no  good  other  remedies  with  a  similar 
action  such  as  antifebrin,  antipyrin,  salipyrin  or  salol  may  be 
given  a  trial. 

For  local  treatment  friction  of  the  affected  joints  with  iodo- 
form, camphor,  carbolic  acid  or  gray  mercury  ointment  may 
be  administered,  followed  by  warm  or  Priessnitz  poultices  or 
fomentations  with  camphorated  Burow's  solution.  At  the  same 
time  the  animal  must,  of  course,  be  kept  at  rest,  stabled  in  a 
warm  place  and  bedded  on  soft  litter.  If  chronic  changes  occur 
they  must  be  treated  by  massage  and  absorbents,  if  for  any 
reason  it  seems  desirable  to  keep  the  animal  alive. — If  the 
origin  of  the  infection  is  discovered,  this  must,  of  course,  be 
treated  at  the  same  time.  Cattle  are  best  slaughtered  in  good 
time,  before  they  become  emaciated. 

Chenot  reports  very  favorable  results  in  three  cases  in  the  horse  after 
paracentesis  of  the  joint  cavities  with  subsequent  aspiration  of  the  fluid  exudate  and 
injection  of  a  7  to  10%  solution  of  sodium  salicylate  into  the  cavity  of  the  joint. 

Literature.  Bartheiemy,  J.  v6t.,  1894,  276.— Behr,  Munch,  m.  W.,  1904-1908.— 
Caddac,  Journ.  v6t.,  1908,  24. — Chenot,  Rec.  dliygi^ne  et  de  m6d.  .v6t.  mil.,  1907, 
IX.— Dammann,  Mag.,  1871,  296.— Ehrhardt,  Schw.  A.,  1896,  XXXVIII,  122.— 
Frohner,  Monh.,  1903,  XIV  448.— Guillebeau,  Schw.  A.,  1898,  XL,  1.— Ourich, 
Munch,  m.  W.,  1904,  2089.— Harms,  Hann.  Jhb.,  1871-72,  31.— Leblanc  &  Bitard,  J. 
v6t.,  1900,  193.— Pai:critiu8,  Z.  f.  Vk.,  1902,  389.— Pfeiffer,  Monh.,  1899,  X,  155.— 
Strebel,  Schw.  A.,  1903,  XLV,  37.— Tetzner,  Z.  f.  Vk.,  1899,  53  (Lit.).— Webb, 
Journ.  of  comp.  Path.,  1908,  XXX,  350. 


Other  PolTarthrites.  Inflammations  of  joints  clinically  corre- 
sponding with  articular  rheumatism  and  more  or  less  similar  to  it  occur 
rather  frequently  in  the  domestic  animals.  Polyarthritis  puerperalis 
is  one  of  the  most  frequent.  It  occurs  as  a  serous,  fibrinous,  or  purulent 
inflammation  arising  generally  a  short  time  after  parturition,  especial- 
ly if  the  afterbirth  has  been  retained ;  sometimes  it  does  not  occur  until 
some  time  after  a  birth,  when  it  is  usually  due  to  putrefactive  material 
in  the  womb.  Under  symptoms  of  fever  the  hock  joint  is  aflfected  prin- 
cipally, and  often  at  the  same  time  the  carpal  joint;  eventually  also 
other  joints  are  attacked  either  simultaneously  or  consecutively.    The 
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disease  often  leads  to  emaciation,  especially  if  aereral  joiiitB  are  af- 
fected or  if  an  arthritis  continues  for  a  long  time. 

Quite  similar  symptoms  of  articular  inflammation  aometunea  fol- 
low upon  mastitis  or  diseases  of  internal  organs. 

In  the  course  of  certain  specific  infectious  diseases^  farma  of  poly- 
arthritis may  be  noticed  which  simulate  the  acute  or  cfaronie  forma  of 
joint  rheumatism.  Diseases  leading  to  the  development  of  aneh  symp- 
toms occur  in  fowl  cholera,  influenza  of  horses^  distemper,  awine  ^y* 
sipelas,  hog  cholera,  foot-and-mouth  disease  and  glanders.  They  naiial- 
ly  appear  as  the  disease  declines,  one  or  several  joints  being  inflamed. 


Inf eetions  ArUenlar  bflammaftfam  In  Toong  Oesaa  and 
(Socalled  Lameness  of  Geese;  Osteoarthritis  infectiosa.)  Thia  affection, 
first  observed  by  Prahl  and  described  as  "'lameness  of  geese, "  waa  investi- 
gated by  Lucet  and  its  nature  was  recently  cleared  up  1^  Freeae.  It 
occurs  as  an  enzootic  in  geese  and  ducks  5  to  8  weeks  old,  and  is  eanaed  by 
the  staphylococcus  pyogenes  aureus.  Lucet  succeeded  in  prodncinfr  i^<ti- 
fieial  transmission  of  the  disease  in  young  geese  by  intrav^ions  injeetion, 
and  Freese  caused  it  in  like  manner  in  young  ducks. 

The  aaatondGal  ehaogss  consist  in  a  serous  or  sero-fibrinona  in- 
flammation of  a  joint,  a  hemorrhagic  inflammation  of  the  bone  marrow, 
and  in  intestinal  catarrh ;  in  case  of  a  protracted  course  the  oateomye- 
litis  assumes  a  purulent  character. 

Symptoms.    Clinically  the  disease  occurs  in  two  forms. 

In  the  acute  form  (peracute  form  of  Lucet)  one  notices  great 
apathy,  complete  loss  of  appetite,  and  besides  severe  lameness  in  one 
or  both  legs.  The  hock  and  single  toe  joints  chiefly  are  affected,  at 
times  also  single  joints  of  the  wings,  especially  the  elbow  joint ;  in  the 
latter  case  the  birds  droop  the  affected  wings,  if  the  course  of  the 
disease  is  very  rapid  no  further  changes  appear  in  the  joints  (Lucet) ; 
but  in  most  cases  one  finds  them  also  swollen,  hot,  painful  and  fluc- 
tuating. At  the  same  time  there  is  violent  diarrhea,  and  often  slight 
catarrh  of  the  conjuctivae.    Death  occurs  within  2  to  4  days. 

In  the  chronic  form  the  symptoms  of  arthritis  are  most  prominent, 
while  the  general  symptoms  are  less  pronounced,  and  diarrhea  is  no- 
ticed only  at  the  beginning  of  the  illness.  After  a  duration  of  about 
14  days  death  occurs,  or  the  birds  gradually  recover,  but  they  re- 
main stunted  and  cannot  be  fattened.  Exceptionally  an  acute  relapse 
occurs  which  leads  to  death. 

The  treatment  consists  in  the  local  employment  of  antiphlogistic  or 
disinfectant  remedies,  but  Prahl  found  these  useless,  while  puncture 
of  the  joint  cavity  and  subsecjuent  fomentations  with  disinfectant  solu- 
tions resulted  in  recovery  of  the  animals  in  12  days. 

Literature.     Freese,  D.  t.  W.,  1907,  322.— Lucet,  A.  P.,  1892,  841.— Prahl    Pr 
Mt.,  1871-72,  168.  ' 


Wing  Paralysis  of  Pigeons.  In  carrier  pigeons  an  arthritis  some- 
times occurs,  also  in  conse(iucnce  of  infection,  which  assumes  an  en- 
zootic character  (Klee,  personal  observation).  Housing  in  draughty, 
cold  lofts  predisposes  to  it. 
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It  attacks  tlie  wing  joints  exclusively,  and  principally  the  elbow 
and  shoulder  joints,  usually  on  one  side,  causing  the  bird  to  droop  its 
wing  and  to  be  unable  to  fly.  Now  and  then  it  is  only  by  making  the 
pigeons  move  that  one  can  discern  that  one  wing  is  hanging  down.  The 
affected  joint  is  more  or  less  swollen  and  painful. 

For  treatment  Klee  recommends  putting  on  a  woolen  bandage  and 
soaking  it  every  two  hours  with  lead  water.  By  suitable  bandaging 
and  isolation,  attempts  at  flying  will  be  hindered  and  the  joint  kept  at 
rest.  After  8  to  14  days  painting  with  tincture  of  iodine  may  be  re- 
sorted to.  A  cure  not  infrequently  results  spontaneously.  In  a  some- 
what protracted  course  caseous  masses  form  in  the  joint  itself  and  in 
the  neighboring  tissues,  which  may  be  removed  by  operation ;  but  when 
operated  on  the  bird  generally  loses  its  ability  to  fly.  (Klee,  Gefliigel- 
Krankheiten,  1905,  54.) 


2.    Muscular  Rheumatism.    Rheumatismus  musculorum. 

(Myositis  Rheumatica.) 

Occurrence.  Muscular  rheumatism  is  generally  a  rare  dis- 
ease, although  now  and  then  it  may  occur  as  an  epizootic.  There 
is  no  doubt  that  the  disease  is  much  rarer  than  was  formerly 
supposed  where  it  was  often  mistaken  for  other  diseases  (pachy- 
meningitis spinalis ;  compression  of  the  spinal  cord,  rachitis, 
osteomalacia,  etc.).  Horses  and  dogs  suffer  most  frequently, 
yet  the  remaining  domesticated  animals  may  not  infrequently 
be  attacked.  (Among  the  horses  of  the  Prussian  Army  in  the 
years  1899-1908  only  0.04  per  cent  of  the  whole  stock  on  an 
average  suffered  from  muscular  rheumatism.) 

Etiology.  The  important  role  played  by  cold  cannot  be 
disregarded,  but  perhaps  here  also  it  only  acts  as  a  predispos- 
ing cause,  the  immediate  cause  being  probably  an  infection  or 
intoxication.  To  support  this  view  there  is  the  similarity  of 
tlie  disease  to  articular  rheumatism,  as  well  as  the  fact  that 
both  diseases  occur  at  times  from  the  same  cause  and  in  the 
same  animal.  Magnin  repeatedly  noticed  in  horses  attacks  of 
affections  similar  to  muscular  rheumatism  which  developed  af- 
ter croupous  pneumonia  or  pleuro-pneumonia,  as  well  as  in  con- 
nection with  an  infectious  illness  which  is  not  described  exactly. 
The  disease  occurs,  as  a  rule,  after  exposure  to  damp,  cold  air 
or  draught,  after  sudden  wetting  through  or  after  a  cold  bath, 
and  is  observed  most  frequently  in  the  spring  and  autumn.  In 
horses  it  arises  further  after  long  continued  railway  transpor- 
tation as  socalled  pleurodynia  (see  page  84),  in  connection 
with  hjT^eremia  of  the  lungs,  and  perhaps  also  with  fibrinous 
pleurisy  (Sigl). 

Predisposition.  Horses  and  dogs  seem  most  inclined  to 
muscular  rheumatism.  Well  nourished,  pampered  animals  living 
most  of  the  time  in  warm  rooms  are  especially  subject  to  it. 
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process  is  interfered  with.  Eather  frequently  the  disease  will 
jump  from  one  part  of  the  body  to  another,  whereupon  the 
form  of  the  functional  disturbances  varies. 

The  sensibility  of  the  skin  remains  unchanged  as  do  also  the 
reflexes,  unless  the  voluntary  fixation  of  certain  joints  hinders 
the  releasing  of  tendon  reflexes  on  account  of  the  pain. 

Fever  is  not  usually  present  in  muscular  rheumatism ;  only 
in  severe  cases  where  a  considerable  part  of  the  body  is  in- 
volved there  is  a  rise  of  temperature  of  1  to  1.5°  C.  On  the 
contrary  one  finds  the  pulse  almost  always  quickened  and  tense, 
and  the  breathing  frequent  and  superficial. .  The  appetite  re- 
mains undiminished  for  the  most  part. 

Complications  occur  very  seldom;  only  exceptionally  an 
acute  inflammation  of  the  serous  membranes  and  catarrh  of  the 
respiratory  or  digestive  tract  follow  upon  muscular  rheuma- 
tism, and  in  horses  inflammation  of  the  tendons,  laminitis  and 
possibly  arthritis. 

In  foals  Tatray  observed  acute  iritis  and  choroiditis  in 
about  5%  of  the  severe  cases  with  deposits  of  fibrinous  exudate 
in  the  anterior  chamber  of  the  eye.  In  90%  of  the  sick  animals 
the  eye  trouble  disappeared  within  6  to  8  days,  in  10%  attacks 
similar  to  periodic  inflammation  of  the  eyes  were  repeated  and 
were  finally  followed  by  blindness. 

Course  and  Prognosis.  The  disease  usually  runs  an  acute 
course  and  lasts  only  a  few  days  or  at  most  a  week,  whereupon 
the  disturbances  in  motion  disappear  completely;  sometimes, 
however,  an  inclination  to  relapses  persists,  so  that  the  prog- 
nosis is  somewhat  less  favorable,  especially  in  horses. 

Functional  disturbances  similar  to  those  of  muscular  rheu- 
matism may  accompany  inflammatory  diseases  of  the  tendons 
and  fasciae  and  the  muscular  sensitiveness  may  be  found  in 
strain,  in  overextension  or  in  partial  tearing  of  muscles. 

Diagnosis.  From  all  these  complaints  muscular  rheuma- 
tism may  be  distinguished  apart  from  the  special  signs  noted 
in  surgery,  especially  by  its  sudden  occurrence,  often  after  a 
chill,  the  firm  consistency  of  the  muscles,  the  gradual  decrease 
of  discomfort  in  movement  and  particularly  the  sudden  transi- 
tion of  the  complaint  from  one  part  of  the  body  to  another. — In 
contrast  to  tetanus  only  single  groups  of  muscles  are  usually 
attacked  in  muscular  rheumatism,  a  real  trismus  is  wanting  and 
the  reflex  irritability  remains  unchanged. — Paralytic  hemo- 
globinemia  is  distinguished  by  severe  derangement  of  motion, 
lack  of  pain  in  the  muscles,  loss  of  reflex  movement  as  well  as 
by  the  hemoglobin  constituents  of  the  urine. — Compression  of 
the  spinal  cord  and  pachymeningitis  spinalis  were  in  former 
times  often  mistaken  for  chronic  muscular  rheumatism,  the  oc- 
currence of  which  seems  to  be  doubtful;  but  these  diseases  may 
easily  be  eliminated  by  a  careful  examination  of  the  nervous 
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system,  and  the  same  applies  to  other  nervous  diseases. — ^Well 
defined  cases  of  rachitis  and  osteomalacia  may  easily  be  dis- 
tinguished, but  where  the  disease  of  the  bone  is  not  pronounced 
the  differential  diagnosis  is  sometimes  a  matter  of  great  diffi- 
culty. 

Treatment.  Muscular  rheumatism  limited  to  a  small  re- 
gion is  treated  most  suitably  with  massage,  for  which  different 
stimulating  materials  (camphor,  spirits  of  soap,  mustard  oil  in 
alcohol)  or  chloroform  (e.  g.  spir.  sapon.,  chloroform  aa,  or 
spir.  camph.,  spir.  sapon.  kalin.  aa  100,  ol.  thereb.  20.)  may 
be  employed ;  after  massage  warm  or  Priessnitz  poultices  may 
be  applied. 

The  production  of  diaphoresis  is  also  of  good  service,  and 
for  this  purpose  animals  should  be  wrapped  up  warmly,  while 
dogs  may  be  placed  in  a  steam  or  turkish  bath ;  subcutaneous  in- 
jections of  pilocarpine  (0.2-0.5  gm.)  may  be  employed,  especial- 
ly in  horses. 

In  general  muscular  rheumatism  salicylic  acid  and  its 
preparations  (see  page  809)  do  good  service.  Salol,  salipyrin, 
antipyrin,  antifel)rin  and  quinine  (according  to  Caroni  20-40 
gm.  daily  for  a  horse)  are  also  effective.  The  combined  em- 
ployment of  morphine  and  atropine  in  shoulder  rheumatism  of 
the  horse  may  produce  at  times  dangerous  complications  (see 
page  365).    The  disease  of  the  eyes  needs  no  special  treatment. 

Literature.  Albrocht,  W.  f.  Tk.,  1902,  170.— Hink,  J),  t.  W.,  1899,  5. — ^Hoflf- 
mann,  T.  Z.,  1001,  424.— Mafrnin,  Rec,  1906,  217.— Schmid,  W.  f.  Tk.,  1901,  14R.— 
Schwondimann,  Schw.  A.,  ISOS,  XL,  116.— Sie<lani^rotzky,  S.  B.,  1^74.  43;  1878,  41; 
1SS7,  L»f,.— Si^ri.  Monh.,  1900,  XL,  HoO.- Tatrav,  Vet.,  1894,  209,  264. — Zschokke, 
Schw.  A.  1S9S,  XL,  97.  .  »  .  »  ; 


Race-course  Disease  of  Horses.  After  excessive  exertion,  as  for 
instanci^  on  a  lonir  run,  stepping:  higli,  and  on  bad,  deep,  or  hilly  ground, 
after  foreed  rnns.  in  distance  riding  and  on  race-courses,  perhaps  also 
alter  hcing  thrown,  a  peculiar  diseased  condition  appeal's  in  horses 
which  is  connnonly  called  race-course  illness.  It  occurs  mostly  after 
work,  hnt  occasionally  it  may  be  noticed  during  the  exercise. 

Tlu»  animals  become  feverish,  exhibit  great  anxiety  and  seem  to 
experience  pain.  Hreathing  appears  labored  and  copious  sweating  oc- 
curs. The  nuisdes  of  the  thigh,  back  and  neck  are  at  first  hard  and 
stilT  to  the  touch,  and  twitching  as  well  as  quivering  of  the  muscles 
may  bt»  noticeih  besides  there  is  often  retention  of  urine  and  of  feces. 
Atti'r  one  or  several  ilays  most  of  the  above  mentioned  symptoms  dis- 
appear the  animals  begin  to  move  about,  but  great  weakness,  increased 
n-ntabihty  and  timidity  persist:  the  twitchings  in  different  muscles 
ar.'  noticed  for  a  long  time  and  are  increased  by  external  influences. 
In  the  further  eourst^  the  stitTness  of  the  nuiscles  vields  to  a  visible 
reaxation.  the  gait  of  the  animal  becoming  remarkablv  languid  and 
tottermg.  the  t(vt  seare.^ly  being  able  to  support  the  hodv.  But  these 
symptoms  :is  w,'ll  as  the  twitehimrs  and  the  irritabilitv  disappear  grad- 
nal  y.  no  that  the  ainmals  recover  com]detelv  in  :\  to  4  wtn^ks,  and  often 
'•arher  J\^^llow^,  but  at  tim,»s  later     Willielm^. 
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The  basis  of  these  disturbances  is  probably  a  myositis  caused  by 
overexertion  or  rupture  of  muscle  fibers,  although  Wilhelm  considers 
that  there  is  a  general  disease  of  the  motor  nervous  apparatus,  and  at 
the  same  time  an  inflammatory  condition  of  the  muscular  tissue. 

The  treatment  consists  in  complete  rest,  rubbing,  massage,  and 
stimulating  applications. 

Literature.     Kirillow,  Vet.  Jhb.,  1891,  126.— Wilhelm,  S.  B.,  1897,  127. 


A  muscular  inflammation  after  over-exertion  occurs  comparatively  frequently 
in  cattle,  and  develops  in  the  form  of  a  serous  inflammation,  especially  in  the  mus- 
cular tissue  of  the  shoulder  girdle  (Marek).  Pregnant  cows  and  oxen  which  are 
stabled  continuously  are  especially  subject  to  it  after  long  drives  on  foot.  It  does  not 
appear  to  bo  a  simple  relaxation  of  tired  muscle  as  Qiovanoli  claims;  the  affected 
n:usclcs  as  well  as  the  intermuscular  connective  tissue  appear  to  be  very  much  infil- 
trated with  serum.  The  affected  animals  remain  recumbent  for  4  to  10  days  or 
longer,  are  unable  to  rise  on  their  fore  feet,  and  if  by  chance  they  succeed  in  doing 
so  there  is  a  sinking  of  the  vertebrae  between  the  shoulder  blades.  Generally  the  com- 
plaint disappears  of  itself,  but  occasionally  it  necessitates  slaughter.  (Giovanoli, 
Schw.  A.,  1909,  LI,  116.— Marek,  Vet.  1895,  308.) 

Muscle  Degeneration.  A  pronounced  parenchymatous  and  fatty 
degeneration  of  muscles  arises  in  the  course  of  paralytic  hemoglobine- 
mia  (see  Vol.  I).  Besides  cases  have  been  recorded  (Frohner,  Bartke, 
Leipziger,  Cadeac  and  others)  where  the  muscle  degeneration  in  horses 
manifested  itself  after  throwing,  if  the  animals  had  struggled  violently. 
The  degeneration  occurs  in  those  muscles  which  come  into  play  in  the 
straining  movements  against  the  shackles,  that  is,  the  muscles  of  the 
loins  and  the  croup,  the  anconei  and  the  extensors  of  the  stifle. 

This  kind  of  muscle  degeneration  arises  to  all  appearance  in  the 
same  way  as  in  paralytic  hemoglobinemia,  but  there  is  usually  no  elimi- 
nation of  hemoglobin  through  the  kidneys,  although  this  symptom  has 
ai,  times  been  noted  (Leipziger).  Morel  &  Vieillard  also  referred  the 
fatty  degeneration  as  well  as  atrophy  in  the  muscular  tissue,  which  is 
frequently  found  in  horses  after  being  slaughtered,  to  previous  attacks 
of  paralytic  hemoglobinemia.  But  it  is  not  impossible  that  the  de- 
generation of  muscle  may  be  combined  with  an  inflammation  caused 
by  overexertion  as  occurred  in  cases  of  Frohner  and  Cadeac. 

Literature.  Frohner,  Monh.,  1897,  VIII,  499;  1898,  IX,  489;  1899,  X,  354.— 
Leipziger,  Z.  f.  Vk.,  1900,  389.— Poulsen,  Maanedsskr.,  1897,  IX,  305. 


Fatty  Degeneration  of  the  Muscles  in  Sucklings.  In  flne-bred 
pigs  and  lambs,  much  less  often  in  foals  and  calves,  the  muscular 
tissue  of  the  whole  body  undergoes  a  high  degree  of  fatty  degeneration 
in  consequence  of  anemia;  the  cause  of  this  degeneration  is  as  yet  un- 
known (hereditary  predisposition,  too  close  breeding,  excessively  high 
fat  contents  of  the  milk).  The  muscles  appear  glistening  like  bacon, 
or  as  if  cooked,  and  a  fatty  degeneration  of  the  parenchymatous  organs 
and  the  lymphatic  glands  may  be  recognized.  The  animals  are  bom 
diseased  (Fiirstenberg,  Roloff,  Repiquet)  or  the  degeneration  may  be 
seen  a  few  weeks  after  birth. 

The  sick  animals  cease  to  suck,  they  are  weak,  scarcely  move  about 
at  all,  lie  on  the  ground  almost  uninterruptedly  (little  pigs  do  not 
sc|ueal)  and  die  (juietly  or  after  the  onset  of  diarrhea,  and  perhaps  in 
convulsions. 
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According  to  the  investigations  of  Tempel  and  others,  trichinae  occur  in  some 
neighborhoods  to  a  greater  extent  in  slaughtered  dogs  (in  four  years  on  an  average 
1.11%),  than  in  swine  (of  289  slaughtered  dogs  Tempel  found  four  with  trichina) 
[1.4%]).     In  the  year  1906  trichinosis  was  found  in  0.222%  of  slaughtered  dogs. 

In  swine  imported  from  Hungary  into  Saxony  trichina;  were  found  in 
0.011%?  in  1893;  in  1894,  0.009%;  and  in  1895,  0.024%  (Ostertag) ;  recently  swine 
imported  from  Austro-Hungary  have  been  found  to  be  more  subject  to  trichin® 
than  the  native  breeds   (Edelmann). 

Trichinosis  is  much  more  frequent  in  North  America.  Thus  Billings  found  4% 
and  Salmon  2.7%  of  swine  in  Boston  to  be  affected  with  trichinae.  In  the  year 
1874  the  percentage  in  Indiana  was  16.3,  later  6.5;  in  Chicago,  in  the  year  1878, 
8% ;  in  1883,  2.4% ;  in  1881,  in  New  Orleans,  0.4%.  According  to  Hamel-Roos,  in 
Boston,  from  1886-1890,  out  of  3,064  swine  examined,  the  boars  were  infected  in 
14.87%  of  cases,  and  the  sows  in  10.61%.  Of  American  hams  and  other  pig 
products  imported  into  Germany,  an  average  of  2-3%  (maximum  8%)  were  found  to 
>)e  trichinous  (Friedberger  &  Frohner). 

Etiology.  The  Trichina  spiralis  (Trichinella  spiralis)  is  a 
small  nematode  belonging  to  the  family  of  Trichotrachelides 
(see  page  487)  which  occurs  in  the  body  of  susceptible  animals 
and  of  man  and  causes  the  disease.  It  occurs  in  a  sexually 
mature  state  in  the  intestinal  canal,  and  as  larvae  in  the  muscu- 
lar tissue. 

The  intestinal  trichina  is  barely  visible  to  the  naked  eye  as  a  very  fine,  thread- 
like, yellowish  white  worm,  whose  straight  anterior  end  becomes  gradually  thinner, 
while  the  blunt  hind  end  appears  bent.  The  surface  of  the  body  is  flat  with  fine 
cross  stripes;  the  male  1.4  to  1.6  mm.  long,  0.04  mm.  thick;  the  female  3  to  4  mm. 
long,  0.06  mm.  thick.  From  the  fertile  eggs,  with  a  diameter  of  0.02  mm.,  embryos, 
about  0.12  mm.  long,  develop  in  the  uterus  of  the  female.  They  break  through 
the  eggshell  in  the  uterus  and  are  born  alive.  The  male  dies  after  copula- 
tion, but  the  female  remains  alive  until  after  the  birth  of  the  embryos;  her  average 
duration  of  life  is  5  to  8  weeks. 

The  muscle  trichina  at  first  lives  free  inside  the  sarcolemma  of  the  muscle 
fibres,  then  rolls  up  and  becomes  enclosed  in  a  lemon-shaped  capsule.  It  is  0.7  to 
1.0  mm.  long,  its  head  end  forms  a  point,  and  its  hind  end  is  blunt. 

The  development  of  trichinae  occurs  as  follows :  After  the  eating 
of  flesh  containing  the  encapsulated,  living  muscle  trichinae  the  capsule 
is  dissolved  by  the  gastric  juices  within  18  to  20  hours,  and  the  liber- 
ated larvae  reach  the  small  intestine  after  30  to  40  hours;  they  grow 
quickly,  and  in  about  2^^  days  become  sexually  mature.  Five  days 
after  copulation,  after  the  female  has  been  pressed  into  Lieberkiihn 's 
glands  along  with  the  male,  she  deposits  living  embryos  in  the  interior 
of  the  glands.  During  a  residence  of  5  to  8  weeks  a  single  female  can 
produce,  according  to  Braun,  8,000  to  10,000,  and  according  to  Neu- 
mann 15,000  embryos. 

From  Lieberkiihn  's  glands  the  young  trichinae  reach  the  lymphatics 
on  the  seventh  day,  according  to  the  investigations  of  Cerfontaine,  Qeisse, 
Askanazy,  and  especially  Graham;  from  there  they  pass  to  the  tho- 
racic duct  and  finally  reach  the  blood  stream,  where  they  are  deposited 
by  the  capillaries  in  different  tissues,  and  there  become  arrested.  Since 
the  trichina  embryo  has  been  observed  to  have  a  spike-like  process  at 
the  anterior  of  its  body,  Hoyberg  considers  that  it  is  capable  of  wan- 
dering actively  from  the  intestine.  As  soon  as  the  embryos  reach  the 
tissues  of  a  convenient  organ  they  develop  there  further  if  the  con- 
ditions are  favorable.  The  socalled  wandering  trichinae  going  with 
the  lymph  stream  into  the  lymphatic  glands,  and  with  the  blood  stream 
into  the  rest  of  the  organs  soon  perish,  but  those  reaching  the 
striated   muscles  which  contain   sarcolemma  persist.    The   wandering 
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Dogs  which  also  frequently  suffer  from  trichinosis  in- 
fect themselves  by  eating  rats  which  they  catch.  The  same  is 
true  of  polecats,  while  the  infection  of  wild  swine,  foxes,  bad- 
gers, hedgehogs,  martens  and  marmots  takes  place  by  eating 
mice. 

Susceptibility.  In  respect  to  susceptibility  there  is  no  dif- 
ference between  the  various  breeds  of  pigs.  The  spread  of 
trichinosis,  however,  varies  greatly  in  different  neighborhoods, 
and  in  this  respect  the  breeding  and  management  of  animals 
has  a  great  influence.  Infection  through  trichinous  swine  flesh 
and  through  rats  occurs  very  easily  where  no  great  importance 
is  attached  to  cleanliness  and  the  burying  of  dead  animals  is 
not  carried  out  immediately,  where,  further,  parts  of  the  bodies 
of  dead  swine  are  fed  to  others.  At  the  same  time  there  is  more 
opportunity  for  infection  where  the  swine  are  not  reared  in 
the  open  air  and  in  large  herds,  but  are  kept  in  sties  in  the 
neighborhood  of  dwelling  houses* 

Many  other  animals  are  also  susceptible  to  trichinosis, 
such  as  the  wild  hog,  mice,  dogs  (Tempel  found  trichinae  in  the 
flesh  of  slaughtered  dogs  as  often  as  in  that  of  swine),  cats, 
wolves,  bears,  badgers,  etc.,  horses,  cows,  sheep,  rabbits,  guinea 
pigs  and  hares  can  be  infected  artificially. 

The  susceptibility  of  different  species  of  animals  is  not  equally  great.  Mam- 
malians are  the  most  susceptible,  while  in  birds  only  intestinal  trichinae  develop,  but 
the  young  trichinae  soon  disappear  in  the  intestine.  Genersich  accounts  for  this  dif- 
ference by  the  fact  that  the  chemical  composition  of  the  intestinal  contents  are 
always  alkaline  in  rabbits,  and  frequently  so  in  man,  rats  and  mice,  especially  after 
hunger,  while  in  dogs  and  birds  (ducks)  the  intestinal  contents  show  an  acid  re- 
action. It  follows  that  the  susceptibility  of  warm-blooded  animals  is  in  inverse 
ratio  to  the  acid  reaction  of  the  intestinal  contents. 

Anatomical  Changes.  After  the  first  week  only  a  certain 
watery  consistency  of  the  muscular  tissue  is  found;  besides 
the  cut  surface  appears  somewhat  cloudy,  its  color  pale  and 
transparent  gray.  From  the  fifth  to  the  tenth  week  the  muscle 
fibers,  when  cut  in  their  long  direction,  show  very  fine  gray  or 
yellowish  streaks,  while  somewhat  later  one  sees  very  small 
yellowish  gray,  or  grayish  white  little  specks  thickly  clustered 
together  or  strewn  about,  which  stand  out  sharply  defined  when 
examined  against  the  light.  The  respiratory  muscles  such 
as  the  diaphragm  and  intercostal  muscles  are  attacked  most 
severely,  also  the  muscles  of  the  neck,  larynx  and  tongue. 
(According  to  Bohm  the  muscles  whose  activity  is  the  most 
intense  are  attacked  most  severely.)  Within  the  muscles  the 
trichinae  are  found  in  greatest  numbers  in  the  superficially  situ- 
ated fibers  and  in  the  neighborhood  of  tendons,  while  the  tendons 
themselves  remain  quite  free  from  the  parasites.  In  the  heart 
nuiscle  and  in  non-striated  muscular  tissue  trichinae  never  occur 
(no  sarcolemma!). 
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For  the  rprtain  rpeognititui  of  trichina,  niifrosropic  pxarninatioti  is  cseeiitis 
Acconling'  to  Johne,  tbis  tiiay  hf  iiudortaki'!!  in  line  oat  Rtain  sized  pier^s  ®f  jm—jJ 
which^  affi^r  tbt*  adtlition  of  water  or  common  salt  solution  (0.7';^),  or  acetie  aeid 
(0.1  to  i).^V/t  ),  have  hven  pressed  together  Vietween  two  ^lans  plates  (the  best  form  is 
the  Aocalled  coitipres^orium).  Ten,  or  at  ino^t  40  to  50  diameters  of  tuA^niScatioii  are 
euffieient.  By  this  tneanB,  free  parasites  or  nonoalrified  eapKules^  eD<*tQaiii|^  jnotsn^ 
trichina*,  may  be  re<*o|rnized  very  ea^^ily,  while  after  calcification  in  a  trauspareat 
light  only  the  hiack^  charaeteristic  lemon -shaped  cai>8nle8  are  visible.  After  a4]^- 
tion  of  dilute  hydrochloric  acid  the  lime  salts  dissolve  out,  whereupon  the  trichiia» 
inside  the  capsule,  which  has  now  l>crQnje  transparent,  appear  in  view.  For  exanuna* 
tion  the  above  named  niiiFclea  are  best  ailapted. 

For  scientific  examination  Tikhoniirotf  recommends  the  followinj^  procednr^: 
The  sman-cut  pieces  of  muscle  that  are  to  be  examined  are  for  half  an  hour  put 
into  a  mixture  of  nitric  acid  (4  parts)  and  chloride  of  potas&iuni  (1  part)  and 
then  carefully  shaken  in  distilled  water,  whcreliy  the  muscle  is  ma<le  to  separate  into 
fine  fibres.  Minute  swell  in  jrs  may  be  perfeived  in  the  fibres  with  the  nake^  eve; 
under  the  microscope  the  enrapsided  trichinae  may  easily  be  eeen.  Close  puts  a  stnaU 
piere  of  the  suspected  muscle  in  a  conical  glass  containing  a  mixture  of  hniro- 
chloric  acid  and  pepsin.  The  separated  trichinae  sink  to  the  bottom  and  can  easUr 
be  removed  with  the  pipette. 

As  additional  anatomical  cbanges  ono  finds,  before  encap- 
sulation, only  hypr^n^niia  of  tlie  hinir  and  parenehjTiiatoos  de- 
generation of  the  iiit«*nial  ort^'ans,  further,  ariite  intestinal  ca- 
tarrh and  aente  swelling  of  the  niesenterie  h^nph  griaiids  es- 
pecially during  the  residence  of  trichina?  in  the  intestine. 

Mature  trichinro  are  founil  4  to  6  weeks,  at  latest  H  weeks,  after  infection  in 
the  anterior  part  of  the  small  intestine,  fkeldom  in  the  large  boweb  To  discover  the^ 
the  intestinal  contents  are  ililuted  with  water  when  the  trichina?  may  be  recoenited 
with  the  naked  eye  as  very  fine,  short,  whitish  threads.  Yet  it  is  more  suitable  to 
put  a  tirop  of  the  mixture  between  the  slide  and  cover  glass  and  examine  it  with 
a  magnification  of  40  to  50  diameters. 

Sjrmptoms.    In  living  swine  trichinosis  has  not  yet  been 

dia«:iiosed,  although  there  is  no  donht  thnt  after  intensive  in- 
fection spnptoms  of  disease  arise,  but  these  are  ascribed  to 
other  affections.  The  symptoms  of  trichinosis  in  s\vine  ha\e 
therefore  been  ohserved  only  after  feeding  experiments. 

The  disease  of  the  intestine  mostly  declares  itself  3  or  4 
days  after  infection,  at  the  latest  towards  the  end  of  the  first 
week.  The  animals  soildenly  become  ailing,  take  no  food»  vomit 
at  times,  crouch  in  the  straw  and  move  about  nnwilHnjirfv  with 
arched  backs.  Obstinate  diarrhea  is  hanlly  (*ver  absent^  at  first 
the  feces  are  pnltaceons,  then  watery  and  ill  smelling,  and  the 
animals  also  show  symptoms  of  colic.  After  an  extensive  in- 
fection the  animals  rapidly  lose  condition  and  sometimes  die  at 
the  end  of  the  second  w<^ek,  in  other  cases  the  symptoms  of  an 
attack  of  niuscniar  disease  manifest  themselves, ' 

The  second  stage  generally  sets  in  towards  the  end  of  the 
second  week,  and  in  the  meantime  the  animal  nibs  itself  on 
hard  objects,  moves  about  stiffly  and  later  lies  motionless  in 
one  place  with  outstretched  or  lient  extrt^mities.  Breathing  be- 
comes  very  |rainfu!  and  superficial  Huskiness  also  is  seldom 
absent.  If  i\w  disease  involves  the  muscles  of  mastication 
chewing  is  hindered,  and  occasionally  total  trismus  may  arise' 
while  the  affection  of  the  throat  muscles  causes  difficultv  in 
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swallowing.  Some  authors  have  also  noticed  circumscribed 
edema  of  the  eyelids  and  feet.  The  temperature  rises  chiefly 
at  the  time  of  the  migration  of  the  trichinae. 

Recovery  is  the  rule;  only  after  a  very  intense  infection 
is  the  result  fatal.  The  symptoms  continue  on  an  average  4  to 
6  weeks,  that  is,  until  the  encapsulation  of  the  young  trichinae, 
and  then  gradually  cease.  The  encapsuled  trichinae,  which  are 
present  in  great  numbers  in  the  muscles,  do  not  destroy  the 
function  of  the  muscles  in  any  way,  and  the  animals  eat  and 
grow  afterwards  just  like  healthy  pigs. 

In  dogs  the  symptoms  are  quite  similar  to  those  of  trichinosis  in 
man  (Dlugay).  Dobbertin  noticed  severe  eosinophilia  in  the  blood, 
which  had  arisen  at  the  cost  of  the  neutrophile  leucocytes  and  occurred 
at  the  beginning  of  the  migration  of  the  trichinae;  the  migration  had, 
however,  outlasted  it. 

Diagnosis.  It  was  stated  previously  that  trichinosis  by 
natural  infection  had  hitherto  never  been  diagnosed  in  living 
swine,  since  the  symptoms  are  not  always  characteristic,  and 
besides  other  diseases  with  similar  symptoms  occur.  In  this 
connection  muscular  rheumatism  may  be  called  to  mind,  but 
here  no  signs  of  a  violent  intestinal  affection  precede  the  mus- 
cular complaint.  The  diagnosis  is  facilitated  if  an  infection 
can  be  shown  to  have  occurred-  At  times  the  affected  muscle 
may  be  harpooned  or  excised  and  may  afford  material  for 
examination.  Since  sexually  mature  trichinae  occur  in  the 
feces  of  infected  animals,  the  feces  should  be  examined  micro- 
scopically in  suspicious  cases. 

Prophylaxis.  The  carcasses  of  swine  dead  of  trichinosis 
should  be  destroyed  by  industrial  processes,  and  the  living 
animals  housed  in  places  from  which  rats  and  mice  are  far  re- 
moved. In  knackers'  yards  and  slaughter  houses  the  keeping 
of  swine  should  be  forbidden  where  infection  may  arise  through 
oflFal  and  rats  or  mice.  The  annihilation  of  rats  and  mice  is  an 
important  factor  in  avoidance  of  the  disease. 

Literature.  Babes,  Cbl.  f.  Bakt.,  1906,  XLII,  541.— Bahr,  Z.  f.  Infkr.,  1906, 
II,  62. — ^Dobbertin,  tfber  d.  Verhalten  d.  weissen  Blutkorp.  b.  Hunde,  usw..  Diss., 
Leipzig,  1907.— Edelmann,  Lehrb.  d.  Flhyjf.,  1907.— Hoyberp,  Z.  f.  Tm.,  1907,  XI, 
299,  455;  1908,  XTI.  26.— Johne,  Der  Trichinensehauer,  1907.— Ostertag,  Biblio- 
graphie  d.  Fleischbeschau,  1905  (complete  Lit.).;  Fleischbeschau,  1904. — Strose,  Arb. 
d.  G.-A.  1909,  XXXIIT,  109  (Lit.). 


Trichinosis  in  Man.  Man  is  infected  by  the  use  of  raw  or  under- 
done pork,  or  by  dog  flesh  and,  according  to  the  number  of  trichinae 
reaching  his  intestinal  canal,  either  slightly  or  so  severely  that  in  certain 
endemics  30%  of  cases  may  end  fatally.  The  symptoms  are  for  the 
most  part  similar  to  those  seen  in  experimentally  infected  animals. 
Here  also  the  disease  begins  in  the  second  half  of  the  first  week,  at 
times  earlier  after  infection,  with  acute  catarrh  of  the  stomach,  the 
patient  suffering  from  loss  of  appetite,  nausea  and  diarrhea,  accom- 
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panied  by  colicky  pains  and  at  times  vomiting.  At  the  time  of  tbe 
migration  and  encapsulation  of  young  trichina  one  notices  sweHing; 
increased  consistency  and  painfulness  of  the  muscles,  and  aeoordincAf 
superficial  painful  breathing,  hoarseness  of  the  voice,  difficnl^  in  swal- 
lowing and  pain  in  masticating.  More  or  less  duffacteristie  are  the 
circumscribed  edema  of  the  eyelids  and  joints,  severe  perapiratkm, 
fever  similar  to  that  of  typhoid  fever,  and  finaUy  lying  with  the  ex- 
tremities drawn  up  under  the  body.  Hemorrhages  into  the  mneoiia 
membrane  and  skin,  prurigo,  pustules,  furuncles  and  severe  perspira- 
tion may  also  be  noticed.  Mild  cases  last  3  to  6  weeks,  severe  ones  for 
many  months. 

The  diagnosis  is  supported  by  severe  gastric  distorhances  which 
are  foUowed  by  the  pecidiar  muscular  affection  and  by  edema  of  the 
eyelids.  It  will  further  be  strengtiiened  by  proofs  of  severe  eosinophilia 
in  the  blood,  which  occurs  at  the  earliest  eight  days  after  the  use  of 
trichinous  flesh.  The  diagnosis  becomes  certain  by  the  demonstration  of 
trichinae  in  an  excised  piece  of  muscle,  or  in- the  initial  stage,  in  the 
blood;  for  this  purpose  the  latter  is  mixed  with  acetic  acid,  oentri- 
fugalized  and  stained  according  to  Oiemsa  (Staubli). 


Endemics  of  tridunoais  have  ocemred  pretty  freqaently  siiiee  the ^ 

of  tbe  parasite.  Of  a  great  number  of  outbreaks  and  eases  of  death  tbe  fSoUowiag 
may  be  related:  at  Hedersteben,  ia  tbe  years  1863  and  1864  ont  of  2,000  iii]ialiltaat% 
337  esses  of  trichinosiB  and  16  deaths;  at  Idnden,  in  the  year  1874,  400  casts,  40 
deaths;  at  Emersleben,  in  the  year  1883,  403  eases,  66  deaths.  Jdhne  neorded 
in  Saxony,  between  the  years  1860  to  1889,  no  fewer  than  109  endemies  of 
trichinosis  with  3,402  eases  and  79  deaths.  Since  the  year  1902  there  have  beea 
annual  endemics  ia  BaTsria;  in  tbe  year  1906  in  Ingobtadt  8  eases;  in  t^  year 
1908  in  Bothenborg  about  100  esses;  in  tbe  year  1^  in  Lorenzen  10  eases;  la 
Maricterlbaeh  and  Wilhehnsdorf  about  50  cases.  According  to  Friia  the  flincoo 
hss  been  obsenred  in  Denmark  on  fifteen  occasions.  In  Hungary  the  first  oatbieak 
was  observed  by  Ballagi  (1891)  in  the  ironworks  at  Did^ydr,  where  26  peraom 
were  taken  ill  after  eating  ssusages  which  came  from  ]>ebrecaen,  and  after  saffering 
from  one  to  four  weeks  all  eventually  recovereti. 

Literature.    Merkel.  Handb.  d.  ges.  Therapie  von  PenzoUlt-Stintzin^,  1909    I 
Bu.,  3o3. 

4.    Measles.    C]rsticercosis. 

{Ladrerie  [French];  Finnenhratikheit  [Gorman].) 

History.  Measles  in  swine  was  known  in  olden  times  to  the  Egyp- 
tians, Jews  and  Greeks,  but  it  was  first  recognized  as  being  dne  to  a 
parasite  by  Ilartmann  in  the  year  1682.  The  connection  of  the  disease 
with  a  tapeworm  was  suspected  by  Fabricius  at  the  end  of  the  eighteenth 
century,  but  the  history  of  the  development  of  the  parasites  was  first 
recorded  by  van  Beneden  and  Kiichenmeister  in  the  year  1850.  Feed- 
ing experiments  leading  to  like  conclusions  were  further  undertaken 
by  Siebold,  Ilaubner  and  Leuckart. 

In  cattle  Leuckart  produced  measles  artificially  by  feeding  with 
the  proglottides  of  Taenia  saginata,  and  similar  results  were  ob- 
tained by  Gurlt.  Gerlach,  Ziirn,  Kiichenmeister,  Leisering.  Hanbner: 
Hertwig,  Ostertag,  Breuer,  etc.,  furnished  further  contributions  to  the 
knowledge  of  the  disease  in  cattle. 

Occurrence.  Tbe  frequency  of  tbe  disease  stands  in  re- 
lation to  the  conditions  of  barns  and  bouses  in  the  affected  re- 


OccuiTcncc.     Etiology.  823 

gions.  Where  the  animals  are  kept  near  dwellings,  about  which 
bad  hygienic  conditions  prevail,  it  occurs  more  frequently  than 
where  the  collection  and  removal  of  excreta  are  well  attended  to. 
Consequently  measles  is  generally  much  more  frequent  in  the 
East  than  in  the  civilized  countries  of  Europe  where  the  fre- 
quency of  cysticercosis  has  fallen  to  an  inconsiderable  per- 
centage, especially  in  recent  years.  Swine  are  affected  much 
more  frequently  than  cattle,  and  the  pigs  of  small  farmers  more 
frequently  than  the  herds  on  large  estates. 

Measles  was  found  in  Germany,  in  the  Kingdom  of  Prussia,  in  the  years  1890 
to  1895  on  an  average  in  0.15%  of  25,490,339  pigs  examinetl;  from  1897  to  1905 
among  64,648,755  swine  examined  0.05%  were  diseaSed;  in  1904  to  1906  the  per- 
centages averaged  0.03,  0.025  and  0.04%.  In  the  eastern  provinces  swine  measles  is 
much  more  frequent  than  in  the  western  (Ostertag).  In  Saxony,  in  the  years  1897 
to  1902,  the  percentage  varied  between  0.01  and  0.04,  the  lower  percentages  applying 
to  the  last  years;  in  1906  a  percentage  of  0.01  was  announced. 

In  Hungary,  in  the  Budapest  slaughter-house,  in  the  years  1897  to  1901,  out  of 
474,401  swine  examined  (many  having  come  from  Servia),  an  average  of  1.08% 
were  found  to  be  measly.  In  the  Budapest  fattening  establishment  (KobAnya) 
Servian  swine  examined  during  life  in  the  years  1895  to  1905  were  found  to  be 
affected  to  the  extent  of  0.5%   (v.  Kukuljevic.) 

Csrsticercosis  of  cattle  was  found  in  the  Kingdom  of  Prussia,  in  the  years 
1897  to  1901,  in  0.55%  of  slaughtered  cattle;  in  the  year  1904  in  0.32%;  in  1905 
in  0.34%  ;  and  in  the  year  1906  in  0.37%.  In  Bavaria  the  percentage  in  the  year 
1906  was  estimated  at  0.06,  and  Zagelmeier  found  in  the  slaughter-house  at  Niirn- 
berg  1.48%  and  1.58%  of  cattle  affected.  In  the  Kingdom  of  Saxony,  in  the 
years  1897  to  1902,  there  was  an  average  of  0.37%  of  slaughtered  cattle  diseased, 
whilst  in  the  year  1906  the  percentage  was  0.22.  In  Augsburg,  Stroh  found  measles 
in  0.04%  of  slaughtered  calves. 

In  Hungary,  Csfiky  and  Breuer  were  the  first  to  find  cysticercosis  in  cattle. 
In  Budapest,  in  the  years  1897  to  1907,  an  average  of  0.21  to  0.45%  of  slaughtered 
cattle  were  diseased,  and  in  the  last  four  years  the  percentages  varied  between  0.30 
and  0.42. 

In  Switzerland,  France  and  Italy  cattle  measles  has  also  been  noted,  and 
especially  so  in  Italy,  and  also  in  Tunis  where,  according  to  Alix,  about  5%  of  the 
slaughtered  cattle  are  found  to  be  measly. 

Etiology^  Measles  of  swine  is  caused  by  the  Cysticercus 
cellulosae,  the  larval  form  of  Taenia  solium.  This  occurs  as 
a  cyst  about  the  size  of  a  lentil  or  small  bean,  round  or  oval  in 
shape  with  a  thin  wall  on  whose  internal  surface  a  milk-white 
point  may  be  seen;  this  is  the  invaginated  scolex  and  is  ex- 
truded on  pressure  upon  the  vesicle.  Under  the  microscope  one 
sees  four  suckers  on  tlie  scolex,  and  between  these  a  rostellum 
carryinj2:  24  to  32  booklets. 

The  measles  of  cattle  is  due  to  the  Cysticercus  bovis  s. 
ineraiis,  the  larval  form  of  Taenia  mediocanellata  s.  saginata; 
it  is  similar  to  the  cysticercus  of  swine,  but  it  has  a  more  longish 
oval  form,  appears  somewhat  reddish  in  color,  and  there  is  no 
rostellum  on  tlie  scolex;  one  finds  four  suckers  at  the  anterior 
end  of  the  head,  and  a  depression  which  corresponds  to  the  ros- 
tellum. 

The  development  of  cysticerci  occurs  when  proglottides,  which 
get  into  the  open  with  human  feces,  or  eggs  which  have  been  liberated 
by  the  destruction  of  the  proglottides,  are  taken  up  by  swine  or  cattle. 
When  the  eggshell  is  dissolved  by  the  digestive  juices,  the  liberated 
onkospheres  l)ore  through  the  stomach  wall  and  are  carried  by  the 
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blood  stream  into  different  organs  Irat  eq>edally  into  fhe 
tisBne.  The  onkospheres  now  change  into  simple  TemdeB  or  ^yst%  on 
whose  wall  small  nodules  arise  later,  and  from  these  the  hends  of  fhe 
fatnre  tapeworms  develop. 


The  developmeiit  oeenn  istlier  dowly.  In  20  cliji  the 
is  about  the  sixe  of  a  pinhead  and  the  head  is  Tiaible  as  a  sonU  white  Mist:  after 
40  dajs  it  appears  as  big  as  a  mustard  seed  and  the  head  may  be  plaia]|x  asea,  bs« 
it  has  neither  snekers  nor  hooks;  after  60  dajs  the  ejit  Is  as  U^  as  a  pea,  witfi 
•oekers  and  hooks  but  no  neck;  after  3  months  the  bladder  wonn  la  folljr  Bewelo|yl 
and  behind  the  seolex  the  transversely  striped  neefc  mmj  be  aeea  (Moaler).  The 
gronrth  of  Cjstieereus  bovis  occurs  still  more  skurlj.  After  60  dajs  the  head  mg^ 
as  large  as  a  pinhead  with  plainly  visible  snekers;  the  visible  dupiesslea  at 
anterior  end  of  the  head  develops  in  the  sixth  month,  irihen  tke  ^yst  has  a*— 
leaehed  the  sixe  of  a  small  betfi,  bat  later  it  develops  farther  and  grows  to  a 
of  12  mm.  Hoefnagel  Jb  Beeser  foand  ejstieereiy  5  nun.  in  lessth,  after  4S  dmgfm,  la 
a  calf  need  for  experimental  infection. 

Natural  infection  occurs  by  food  or  water  which  is  con- 
taminated by  human  feces  containing  the  proglottides  or  Kber- 
ated  eggs,  and  is  eaten  by  animals.  Swine  are  attacked  especial* 
ly  easily  because  they  root  about  in  dung  heaps  and  in  the  neigh- 
borhood of  latrines  and  sewage  deposits,  and  because  they  root 
up  soiled  earth.    Consequently  the  disease  frequently  oceara 
in  such  swine  as  move  about  freely  in  peasants*  yaixls  or  in 
the  neighborhood  of  sties  built  near  dwelling  houses,  while  the 
large  herds  which  are  mostly  kept  in  a  state  of  freedom  are 
seldom  attacked.    The  infection  in  cattle  probably  results  pri- 
marily from  food  or  drinking  water  contaminated  l^  hmnan 
fecal  matter,  but  it  is  not  eliminated  on  pastures  if  persons 
with  tapeworm  deposit  their  feces  there,  or  if  during  floods  the 
contents  of  canals  have  been  carried  to  the  pastures.    Contami- 
nation of  the  drinking  water  is  easy,  as  brooks  frequently  are 
found  in  the  immediate  neiffliborbood  of  latrines  or  manure 
heaps.    It  is  also  to  be  considered  that  eggs  of  the  tapeworm 
are  viable  on  damp  ground  for  a  very  long  time,  and  conse- 
quently even  one  infested  man  may  infect  the  ground  for  a  long 
time  with  the  enormous  number  of  deposited  eggs  (one  prog- 
lottis contains  about  30,000  eggs),     (van  Beneden  found  that 
eggs  kept  by  him  in  alcohol  for  a  year  could  still  develop  em-' 
bryos.) 

Susceptibility.  Young  animals  under  2  years  of  age  are 
especially  susceptible.  The  disease  does  not  occur  in  sucking 
animals,  because  generally  no  opportunity  occurs  for  infection. 
Exceptionally,  however,  quite  young  animals  fall  ill;  thus 
Doleidi  and  Noack  found  some  caseated  cysticerci  in  sucking 
calves  under  two  months  old  and  these  must  have  been  taken 
up  shortly  after  birth.  In  these  cases  it  was  supposed  that 
the  infection  had  been  caused  through  hens'  eggs  given  to  the 
calves  by  an  attendant  affected  wdth  tapeworm,  whose  hands 
were  soiled.  In  older  animals  the  toughness  of  the  tissues  is 
much  less  favorable  for  the  migration  and  further  growth  of 
onkospheres. 
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Anatomical  Changes,  In  the  presence  of  cysticerci  in  the 
striated  moselle  of  s\v  irn'  the  niui?clos  appear  otherwise  healthy. 
Only  after  very  severe  invasion  the  muscle  is  pale^  reddish  gray 
and  soft,  ami  the  ioereased  connective  tissne  is  serously  in- 
filtrated. The  number  of  cysts  varies  in  different  cases;  thns 
Iviichenmeister  found  in  one  case  133  in  17  grammes  of  flesh, 
and  this  nimiher  corresponds  to  80,000  cysts  in  one  kilogranune 
of  ninscle.  The  cysts  are  easily  reinovahle  from  the  muscle 
and  leave  a  visil>le  cavity  behind ;  when  present  in  hirge  niiml)ers 
they  are  of  different  sizes  and  partly  shrivelled  or  calcified. 
They  occur  most  frequently  in  the  neighborhood  of  the  shonhler 
or  in  the  deep  tnnscles  of  the  shonhler  ami  chest,  in  the  ab- 
dominal imiscles,  in  the  nape  and  neck  mnseles^  in  the  dia- 
phragm^ in  the  intercostal  muscles,  and  in  the  adductors  of  the 
thighs,  further  also  in  tlie  nmscles  of  tongue  and  heart;  in  more 
severe  cases  they  n)ay  be  found  in  the  other  innscles,  further, 
in  ttie  brain,  eyes,  liver,  spleen,  lungs,  lymphatic  gtaiids  and  in 
the  fat. 

In  cattle  the  cysts  occur  chiefly  in  the  internal  and  external 
nmscles  of  mastication  and  in  the  heart  muscle;  more  rarely  in 
the  nmseidar  tissue  of  the  tongue,  of  the  neck  aud  chest,  and 
only  exceptionally  in  the  intestines.  Their  number  is  usually 
small,  and  only  very  seldom  do  eases  occur  wiiere  the  muscular 
tissue  contains  nmiicrous  cysts  throughout.  {Ilertwig  onc-e 
found  oOO  in  half  a  ]Kmnd  of  flesh.) 

Symptoms.  In  swine  cysticerei  cause  pronounced  sJ^np- 
toms  only  after  a  very  severe  invasion  or  after  localization  in 
the  eye  or  brain.  The  greater  number  of  measly  swine  appear 
quite  liealthy.  The  disease  usually  is  recognized  only  if  an 
organ  that  can  be  examineil  <]irectly  is  afTected.  Thus  one 
finds  tlie  cysts  now  and  then  under  the  conjunctiva  of  the  eye, 
on  the  bulbus,  or  on  the  inner  surface  of  an  eyelid  in  the  form 
of  a  bluish,  transparent  elevation,  Sonu^imes,  however,  they 
are  situated  in  the  interior  of  the  eye,  in  the  anterior  chamber 
of  the  eye,  in  the  lens,  where  they  can  be  recognized  w  ith  the 
naked  eye.  But  if  they  localize  l»ehind  the  lens,  as  hapi>cns 
rarely,  tliey  can  be  seen  only  %vith  the  ophthalmoscope.  In  the 
tongue  cysts  are  to  be  feft  with  the  iiand,  nu^stly  at  tlie  edges, 
on  the  nud*M*  surface  or  in  the  fra^num.  If  the  cystict^rci  are 
numerous,  the  tongue  may  be  almost  paralyzed,  and  in  conse- 
quence the  animal  is  unable  to  eat  (Sobotta).  Much  more  rare- 
ly cysts  occur  under  tlie  mucous  incml»rane  of  the  anus,  wliere 
they  may  also  be  recognized  by  palpation. 

Tti  onler  to  examine  tlie  toii^io  for  cysticerei  the  ing  is  laM  on  one  «i<lc  by 
an  atteiiflantt  and  tho  mouth  prierl  open  with  a  stick.  Tlie  vetcriiiary  snrj^eon 
passes  the  imlex  an*l  miildle  fingers  of  both  hands  into  the  Tnouth,  ami  on  drawing' 
his  lingers  over  the  ton^tie  and  lingual  Ti^^auMaits^  the  cysts  may  Vie  ft^lt  as^  iirm 
noikiles  the  siye  of  a  lentil  or  pea.  The  exaniinatioii  i^  of  vabie  only  when  a 
pos*itive  rcsnlt  in  obtained.  8m all  cicatrices  in  the  above  mentioned  positions 
incdine  one  to  8us|>eet  that  eyst«  have  l>cen  cut  out  at  some  time,  (A  lietaiicd 
ileseriptloti  of  the  method  of  examination  hn^  boen  ^ivt*n  by  Kiikuljevic.J 
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afterwards  small  and  somewhat  painful  nodes  appeared  under  the  skin, 
and  these  developed  in  three  or  four  months  to  cysts  as  large  as  hens' 
eggs.  They  contained  at  first  a  reddish,  and  later  on  a  sero-purulent 
fluid  in  which  the  cysticerci  w^ere  suspended;  later  on  the  cysts  broke 
spontaneously  and  fistulous  openings  occurred  in  their  places.  Among 
other  symptoms,  dejection,  fever  and  loss  of  appetite  were  noticed. 

In  deer,  measles  (Cysticerciis  cellulose)  have  often  been  found  during  meat 
inspection  (Borchmann,  Agerth). 

Prophylaxis.  The  occurrence  of  the  disease  in  swine  can 
be  prevented  by  removing  the  animals  far  away  from  manure 
heaps,  latrines,  cesspools  and  drains.  In  the  case  of  cattle  the 
stalls  must  be  kept  clean,  and  the  owners  and  attend- 
ants must  be  informed  as  to  the  nature  and  origin  of  the 
disease,  and  must  be  told  not  to  deposit  their  feces  in  such 
places,  in  stalls  (calf  pens)  or  out  in  the  open,  where  they  will 
be  accessible  to  domestic  animals.  The  contents  of  privies 
should  not  be  put  on  meadow  and  pasture  land,  but  only  on 
arable  land  that  is  not  used  for  the  growi:h  of  green  fodder.  A 
self  evident  prophylactic  precaution  is  that  persons  affected  with 
tapeworm  should  immediately  submit  to  medical  treatment. 

Literature.  Agerth,  Z.  f.  Flhyg.,  1906,  XVI,  419.— Borchmann,  ibid.,  1905, 
XV,  39.— Ciga,  ibid.,  1905,  XV,  118.— Deleidi,  Clin,  vet.,  1903,  273.— Edelmann, 
Lehrb.  d.  Fleischbeschau,  1907.— Gunstow,  Z.  f.  Flhyg.,  1906,  XVI,  419.— Iloefnagel 
&  Beeser,  Holl.  Z.,  1905,  351.— Kukuljevid,  B.  t.  W.,  1906,  626.— Noack,  ibid.,  1906, 
348. — Ostertag,  Bibliographie  d.  Fleischbeschau,  1905  (complete  Lit.);  Fleisch 
beschau,  1904.— Ottle,  Munch,  t.  W.,  1909,  306.— Repiquet  &  Salvatori,  J.  v6t.,  1906, 
220.— Schmidt,  S.  B.,  1900,  270.— Stroh,  Z.  f.  Flhyg.,  1907,  XVII,  78.— Suffran, 
Bev.  v6t.,  1909,  401.— Trasbot,  Diet.,  1880,  XI,  327. 


Sarcosporidioais.  The  order  of  sarcosporidia  is  represented  only 
by  a  single  species  of  sarcocyst  whose  young  form  of  development  is 
found  in  the  muscle  fibers,  and  constitutes  the  socalled  Miescher's  or 
psorosperm  sacs.  They  occur  especially  in  swine,  sheep,  horses,  cattle 
and  goats,  and  in  swine  most  fre(iuently  in  the  abdominal  muscles  and 
diaphragm,  in  sheep  in  the  skin  and  abdominal  muscles,  in  horses  in 
the  neck  and  muscles  of  the  throat.  Miescher's  sacs  are  always  longi- 
tudinal in  shape  and  contain  numerous  half-moon  or  kidney-shaped 
bodies  (sporozoites)  ;  the  protoplasm  of  the  infested  muscle  fibers  show 
uninjured  striation.  In  case  of  calcification  one  still  sees  the  kidney- 
shaped  bodies  around  the  calcified  S-shaped  formations.  Their  hard 
white  capsule  dissolves  after  the  addition  of  potassium  hydrate  solution 
(which  does  not  occur  in  the  case  of  trichinfle).  In  their  further  de- 
velopment and  growth  the  protoplasmic  bodies  of  the  muscle  fibers  dis- 
appear completely,  so  that  the  sarcosporidium  is  alone  present  in  the 
widely  dilated  sarcolemma,  and  lies  imbedded  in  the  intra-muscular 
connective  tissue.  These  little  psorosperm  sacs  are  very  often  encoun- 
tered in  the  esophagus  of  sheep,  goats,  horses,  buffaloes  and  deer.  They 
seldom  occur  in  the  muscles  of  the  larynx,  chest  or  belly,  or  in  the  heart 
muscle.  They  appear  as  yellowish  white  cysts,  of  millet  seed  to  hazel- 
nut size,  with  pus-like  contents. 

There  is  no  ground  for  separating  the  order  of  Sarcosporidia  into  the  two 
classes  of  Miescheria  and  Balbiana  depending  on  their  presence  in  the  muscle  fibres 
or  the  intramuscular  connective  tissue  respectively,  since  they  only  represent  diflferent 
forms  of   growth   of  the  sarcocyst    (Bertram,  v.  Ratz).     There  also  occurs  in   the 
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horse  the  Sarco<*ystis  Bcrtranti;  in  cattle  and  in  lmffa!oe«  tb<*  8.  Blanctiardi ;  in  fihe«p 
the  8.  Tenella,  in  the  pig  the  8.  MieJ=cheriana,  and  in  the  hen  the  S,  Horvathi. 

Infectioii  with  siirrosporidiic?  outnirs  througli  Hie  intestinal  canal, 
as  th*^  iiivt'stigatioiii^  of  Siiiilh^  M,  KorJu  Negre  ami  Negri  prove.  Nfgri 
observed  that  the  inorphologieal  peciilianties  of  tlie  same  kind  of  sar- 
cosporidia  differ  according  to  the  speeies  of  Hie  experimenlal  animal. 

Sar<*o«pori*Jia*  were  foun^l  in  the  muscular  tiRHtie  of  a  llama  (Rievel  &  Behrens) 
whirh  contaiueii  a  toxin  haviujj  a  paralytic  action  on  the  cetitral  nervous  system, 
whilst  Laverau  &  Mesnil  have  recovered  a  poisun  calleil  sarcozy^tin  from  sarcosporidip. 

Lindner  raises  the  (|iiei^tion  whether  MieKcher's  ^acs  are  not  Biiiiply  enry5.ti?<l 
vorticcllary  or  col[H«1iinii  protozoa  which  have  ^ecn  taken  up  with  the  \vater  from 
pools.  On  the  other  hand  Watson  recognized  a  great  similirity  between  the  in'owing 
spores  of  sarcof^poridia  and  the  little  bodies  seen  growing  in  trypanoiromes,  and 
considers  that  mistakes  ami  failures  in  diaguo*'is  may  thus  arise. 

SymptomB*     Sareosporidia  cause  no  distorbaoce  of  health  except 
in  the  ease  of  horses  in  wliieh  symptoms  of  illness  due  to  sarco8j>orid- 
iosis  are  often  exhiliited.     Difficult  respiration  was  noticed   in  a  sheep 
and  a  goat  (Daiamann,  \\  Niederhauseni),  itj  an  ox  stiff  gait    ( Broii- 
wiiT,  Tokat*enko),  in  a  pig  paralysis  of  the  hind  quarters    (Virchow)^ 
in  two  pigs  painfniiiess  of  the  muscles,  hoarseness,  fever  (Brsehosniow- 
ski),  in  a  horse  hardening  of  tlie  tongue  (Hoflieh)  or  of  the  tangiie  and 
the  lips   (Hendriekx  &  Lienaux),  and  as  a  result  of  this,    nutritional 
disturlmnees.     In  one  of  these  cases  prominent  nodes  were   found  on 
the  swollen,   hardened   tongue  of  a  horse.     Moussu  &  Cocjuot   saw   a 
hard  diffuse  swelling  of  the  head  in   a  horse  similar  to  that   seen    in 
purpura,  further  urticaria 4 ike  swellings  on  the  sides  of  the  l)ody,  neck 
and  under  the  chest,  and  also  a   diffuse  swelling  under  the   belly  and 
on  tlie  slieath,  as  well  as  *' wooden  tongue'"  wilh  small,  yellowish   red 
nodes  on  the  under  surface  of  the  tongue.     All   these  swellings   were 
firm,  of  the  eousistence  of  cartilage,  and  situated  under  the  skin  ;  micro- 
scopic  examination  of  an  exeised   node  showed   tlu-  existence  of  sur- 
cosporidiosis.    The  taking  of  food  and  water  was  made  difficult  by  the 
changes  eaused,   aiul  moveiueuls  were  executed  pain f idly  and   slowly, 
lu  another  case  noticed  by  Lieuaux  similar  swellings  were  present,  and 
lameuess  first   in  one  leg,   then  another,  and  then   in  several    \e^;  in 
the  extirpated  pieces  of  nuisele  sareosporidia  were  found.     Watson  saw 
dejeetiou,    aindess   waiuleriug   about   with    slow   step,   swelling   of    the 
bones  of  the  skull.     Sabrazes,  Marclml  &  Muratet  noticed  fibrosarcoina- 
like  swellings  on  the  lower  chest,  and  a  considerable  hard  swelling  of  the 
metacarpal  and  metatarsal  bones  with  formation  of  numerous  exostoses, 
further,  progressive  anemia  and  emaciation   leading  to  cachexia-      In 
cattle    with    generalized    sarcosporidiosis,    Watson    saw    the    following 
symptoms:     Emaciation,  frequent  stretching  of  the  head  and  neck  with 
spasmodic  cjuivering  of  the  atT(*ctrd  mustdes,  espeeially   the  muscles  of 
mastication  during  the  taking  of  food  which  was  badly  interfered  with. 

The  treatment  is  uof  promising;  a  syslemalic  trial  might  be  given 
to  potassium  iodide,  since  Moussu  &  Coquot  saw  a  lessening  of  tb.* 
swellings  and  greater  freedom  of  motion  after  its  use. 

Literature.  Befegb,  Cbh  f.  Bakt.,  1909,  LIT,  Orig.,  566,— E  del  man  n,  Lehrb. 
d.  Fleirtchbeschau,  1f>tl7.^Haflicb,  Miinch.  Jhb,,  1R96-97,  75.— Li^naux,  Ann.,  1907, 
594.— Unilner,  A.  t  Tk.,  1907,  XXXTII,  4:^2,— Michael,  B.  t.  W.,  1906,  619.— 
Mous«u  &  <\ii|iiot,  Bidl.,  1908,  445.— Negri,  Cbl.  f,  Bakt,  190H,  XLVII,  Orig.,  612.- 
Of^tertag,  Bibliographie  d,  Fleischtve?5chau  (Lit.). — v.  Rfitz,  Allattani,  Kozlem^nvek, 
1909.  \'I1I,  1.— Kievcl  &  B<>hren**,  Tbl.  f.  Bakt,  190,1,  XXXV,  Orig.,  341.— SabriasAs. 
Marchal  &  Muratet,  Rev.  g§n.,  1910.  XV^  177.— Watson,  Joiirn.  of  cotnp.  PatJi»,  1009, 
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Diseases  of  the  Skin 


1.    Itching  of  the  Skin.    Pruritus  Cutaneus. 

(Juckkrankheit.) 

An  anomaly  of  function  of  otherwise  apparently  healthy 
skin  which  manifests  itself  by  continuous  or  temporary  itching 
of  a  more  or  less  severe  character  is  known  as  pruritus 
cutaneus. 

This  definition  of  itching  does  not  apply  to  the  cutaneous  pruritus  arising  in 
diseases  of  the  skin  connected  with  anatomical  changes  (eczema,  nettle-rash,  etc.)y 
or  to  the  itching  caused  by  animal  or  plant  parasites. 

Neither  does  the  name  apply,  strictly  speaking,  to  the  paresthesia  similar  to 
itching  which  is  seen  now  and  again  in  certain  diseases  of  nerves,  especially  in 
affections  of  the  peripheral  nerves. 

Etiology.  General  itching  of  the  skin  is  observed  at  times 
as  a  symptom  accompanying  chronic  inflammation  of  the  kid- 
neys (Schindelka),  chronic  digestive  ailments  (Haubner,  Schin- 
delka)  exceptionally  also  in  jaundice,  more  frequently  in  dia- 
betes melitus  (Schindelka)  as  well  as  in  shedding  of  the  coat 
^ Haubner).  In  one  horse  it  arose  after  an  attack  of  influenza 
(Pr.  Mil.  Vb.).  Long  continued  feeding  with  maize  and  vetches 
as  well  as  the  prolonged  use  of  caffeine  may  cause  a  general 
pruritus  (Uebele).  Further,  according  to  Schindelka,  it  is  not 
rare  in  marasmic  dogs.  In  cases  noticed  in  dogs  by  Eberhardt 
and  by  Frohner  there  was  no  primary  disease. 

In  opposition  to  the  effect  seen  in  human  medicine,  the  prolonged  use  of  arsenic 
seems  to  produce  hyperesthesia  of  the  skin  rather  than  pruritus  if  the  employment 
of  the  drug  is  interrupted  periodically   (Mayer). 

Certain  organic  diseases  cause  a  local  itching  of  the  skin. 
Thus  pruritus  ani  is  frequently  due  to  the  presence  of  intes- 
tinal worms  (tapeworms,  oxyuriasis,  gadfly  larvae)  in  the  rec- 
tum of  horses  and  dogs,  while  nasal  itching  results  from  pentas- 
tomes  and  oestri.  Finally  Schindelka  noticed  pruritus  of  the 
point  of  the  tail  in  dogs  without  visible  cause,  while  Frohner 
saw  obstinate  itching  on  the  left  side  of  the  lower  jaw  in  a 
horse. 

Pruritus  localis  appears  also  as  a  symptom  in  certain  paresthesias  such  as 
at  the  place  of  the  bite  in  hydrophobia,  in  acute  infectious  bulbar  paralysis  at  the 
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also  ill  eortain  diseases  of  i\\v  liiain,  for  example,  after  ochj- 
tiisioii  of  tlie  brain  (noted  liy  Barhev  in  a  dog).  As  a  distinct 
disease  it  orenrs  very  seldom .  Tlyperidrosis  was  notieed  l»y 
Pott  ill  liorses  after  feeiliiii;:  on  pnmpkins. 

Local  or  ]>artial  hyjx'ridrosis  also  ocenrs  cliiefly  as  a  sec- 
ondary afTection  and  is  nsnally  caused  by  traunmtie  lesions  or 
by  compression  of  the  peripheral  nerves  or  tlie  s\inpatlieticns, 
and  more  rarely  by  tramnatie  or  InHammatory  diseases  of  the 
spinal  cord. 

The  known  canes  of  j^artial  livfiiriilrosis  wliidi  have  been  reported  so  far, 
occurred  as  the  result  of  trauiiiatitim  at  the  neck   (Dupn^),  front  of  the  che^t  or 


Fig.  lis,  Hypcriiiro^ia  localis  in  a  horse.  The  d«rk  ntripc  correspornln  to  Ihe  sweating 
iutercostal  region;  at  the  upper  vnd  of  tiie  wtripe  there  is  a  fracture  of  the  rib. 


shouhTer  region  (PJicbter),  bIho  after  fracture  of  tho  ilium  (Delaeroijc),  of  the  rib 
^ personal  oliKervation),  afi*I  after  a  trarmia  the  nature  of  which  js  Tiot  stated 
(Dexler).  PVri^ewt  noted  sweating  appearinjj  rcjr^darly  after  snlnnitaneous  in  joe* 
tiona  of  ether,  and  limited  to  the  pohit  of  injection;  it  laste«l  several  dajs  to  three 
months.  Local  sweat  in  tr  oi-ciirs  pretty  frcqnentlj  in  inllamniatory  diKeases  of  the 
pharyKcal  region  (Sclunilelka,  IX'xler^  Diipas),  while  in  one  of  Scdiindelka  *h  cftj^es, 
in  a  horse  with  pleuro-pneumonia,  almost  the  w^hole  of  the  anterior  half  of  the  body 
was  affected.  Compression  of  the  peripheral  nerves  or  of  the  synipathetious  throuj^h 
turnora  or  swellings  now  and  ajjain  causes  wweatinvT  (Kerlirzin,  Dexler),  while  in 
certain  ca^es  of  fractured  vertebra^  (Koder,  Einshoffi  the  onset  of  girdle-like  hyper- 
idrosis  commencing  at  the  fractnro  ha»  Iveen  noticed.  Bielefeld  »aw  a  circumscribed 
sweating  in  the  region  of  the  forehead  of  a  horse  suflfering  from  neura1i;ia  of  the 
trigemiuus.  Finally  a  case  of  unilateral  hyi:>eridrosJsi  was  noticed  by  Dexler  in  a 
borw  w^ith  disseminated  eucephaloinyelitis. ' 
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of  the  skin.    Alopecia  is  thus,  as  a  matter  of  fact,  the  result  of 
nutritional  disturbances  of  the  skin. 

Etiology.  Alopecia  seldom  occurs  as  an  independent  dis- 
ease and  has  in  this  form  been  noted  hitherto  only  in  horses, 
dogs,  and  cattle  where  otherwise  apparently  healthy  skin  has 
been  permanently  denuded  of  hair  in  large  patches  (alopecia 
areata.  Area  Celsi).  The  sjTnmetric  occurrence  of  the  aflfec- 
tion  may  have  a  nervous  cause  or  be  due  to  some  influence  of 
the  trophic  nerves.  Thus  Joseph  saw  the  affection  in  a  charac- 
teristic form  after  section  of  the  second  nerve  of  the  neck,  while 
Trendelenburg  noticed  falling  out  of  the  feathers  in  pigeons 
after  section  of  the  sensory  roots  of  the  spinal  cord.  On  the 
other  hand  in  spite  of  negative  microscopic  findings,  the  action 
of  parasites  is  not  excluded  with  certainty. 

Holborn  found  a  fission  fungus  very  similar  to  the  Tricophyton  tonsurans; 
Sabaroud  believes  that  the  falling  out  of  the  hair  is  caused  by  a  microbacillus  multi- 
plying in  the  hair  bulbs. 

A  congenital  baldness  (Atrichia,  Hypotrichia,  or  incor- 
rectly Alopecia  adnata)  is  seen  affecting  the  whole  surface  of 
the  body  in  foals  (Gherardi,  Boder),  calves  (Laurent,  Schaar), 
and  dogs  (Corniea).  This  condition  occasionally  stands  in  re- 
lation to  a  faulty  growth  of  hoofs,  claws  and  teeth  (Bonnet), 
but  many  a  time  it  is  inherited.  Such  aninials  usually  die  after 
a  short  time,  occasionally,  however,  the  falling  out  of  the  hair 
only  begins  1  or  2  years  after  birth. 

AndrS  noticed  general  loss  of  hair  in  11  foals  of  one  mare,  and  in  8  of 
another  the  hair  fell  out,  especially  on  the  feet  and  on  the  lower  parts  of  the  trunk, 
near  the  second  year  of  life.  Koller  saw  a  foal  born  without  any  hair,  whose  mother 
had  lost  her  hair  during  pregnancy. 

In  by  far  the  greater  number  of  cases  the  falling  out  of 
the  hair  is  a  secondary  affection  (alopecia  symptomatica).  It 
occurs  commonly  in  general  derangement  of  nutrition,  such  as 
feeding  with  fodder  of  bad  quality,  when  the  animals -are  fed 
insufficiently,  also  as  a  result  of  intestinal  catarrh  (Duschanek) 
or  of  wasting  diseases  such  as  fluke,  husk,  etc.;  on  the  other 
hand  it  may  occur  in  the  course  of  certain  infejetious  diseases 
(purpura,  strangles,  influenza,  swine  plague  and  hog  cholera), 
in  which  an  injurious  effect  on  the  hair  papillae  is  probably  pro- 
duced by  toxins  circulating  in  the  blood.  It  is  more  difficult 
to  explain  those  cases  in  ewes,  mares  and  bitches,  where  the 
wool  or  hair  fall  out  at  the  end  of  pregnancy  or  during  the  lac- 
tation period  (Hering,  Spinola),  also  cases  in  horses  after  se- 
vere sweating  and  in  individual  horses  as  well  as  in  large  studs 
where  during  several  succeeding  winters  or  summers  frequent 
cases  of  alopecia  have  occurred  (Werner,  Fomin,  Andre).  Ex- 
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FalHiig  Out  of  Hair,  Wool  aiid  Feathers. 


ceptioiially  continual  cold  may,  in  horses,  cause  falling'  out  of  tlie 
hair  (Hering,  Kohlbepp).  Wellaeh  obsen^ed  suikleu  baklness  in 
young  geese.  In  cage  birds  falling  out  of  the  feathers  is  often 
connected  with  the  presence  of  lilood-siicking  parasites  (Der* 
manyssus)  in  the  neighborhood  of  the  animals. 

Symptoms.  S3naaptomatic  alopecia  usually  affects  the 
whole  body,  at  most  the  mane,  tail  and  lower  parts  of  the 
limbs  escaping.    At  first  one  only  has  the  impression  of  a  more 


Fig,  lis.    Alc»peeia  FNmptoniAtkii. 

active  siluHlding  of  the  coat,  but  later  the  hair  coat  is  very  much 
thinner,  and  eventually  irregular  spots  become  quite  hairless; 
H8  Ihc^e  rnpiiUy  increase  in  size,  the  whole  of  the  surface  of 
the  lunly  btHHniies  denuded  and  hairless  (Fig.  119),  Iia  a  por- 
hoti  of  cases  the  falling  out  of  the  hair  is  preceded  hv  edema^ 
touH  ndiltration  under  the  chest,  under  the  belly  and  at  the  ex- 
tr<^tuitie»,  or  by  difficulties  of  digestion  which  may,  however,  ac- 
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company  the  process  at  a  later  stage.  After  a  few  weeks  the 
points  of  fine  little  hair  emerge  from  the  denuded  dark  colored 
skin,  causing  the  skin  to  feel  downy,  until  finally  the  hair  re- 
turns completely. 

The  general  nutritional  disturbances  may  in  such  cases 
become  evident  by  the  ocx^urrence  of  transverse  grooves  on  the 
matrix  of  horns,  hoofs,  claws  and  toes. 

Alopecia  areata  appears  in  the  form  of  small,  scattered 
round  spots  on  which  the  hair  falls  out,  and  which  gradually 
increase  in  size,  but  for  some  time  preserve  a  symmetrical 
round  form,  until  finally  large,  irregular  bald  spots  arise  by 
coalescence  of  neighboring  spots.  The  loss  of  hair  may  be  ex- 
tensive, but  a  general  alopecia  as  in  the  before-mentioned  cases, 
does  not  occur ;  on  the  other  hand,  the  complaint  is  remarkably 
obstinate,  and  occasionally  will  not  heal.  The  skin  appears  in- 
tact, and  as  a  rule  darker  in  color ;  at  the  edges  of  the  spots  the 
hair  may  easily  be  pulled  out. 

Roll  k  Siedamgrotzkj  found  atrophic  skin  in  their  cases  in  the  cells  of  the 
Malpighian  layer,  and  very  numerous  pigmented  bodies  in  the  cells  of  the  hair  bulbs 
and  sebaceous  glands,  while  Schindelka  found  atrophy  of  the  hair  bulbs  and  of  the 
fatty  tissue  and  a  diminution  of  pigment;  microorganisms  could  not  be  found  by 
him. 

Diagnosis.  Independent  or  congenital  as  well  as  secon- 
dary alopecia  are  distinguished  by  the  healthy  state  of  the  skin, 
and  by  the  great  extent  of  the  bald  spots  caused  by  tissue 
changes  in  the  skin. 

The  round  spots  in  alopecia  areata  appear  very  similar  to 
those  seen  in  herpes  tonsurans,  but  in  this  latter  one  can  often 
feel  or  see  hair  stumps,  the  surface  of  the  skin  is  covered  with 
fine  scales  and  thread  like  fungi,  and  spores  may  be  found  in 
the  hairs. — Not  infrequently  acariasis  runs  for  some  time  a 
course  similar  to  alopecia  areata,  but  it  may  be  differentiated  by 
finding  acarus  mites  under  the  microscope,  and  by  the  fact 
that  serous  fluid  comes  from  the  hair  bulbs  when  a  fold  of  the 
skin  is  pressed,  although  in  many  cases  several  examinations 
are  necessary  to  establish  the  diagnosis.  Alopecia  due  to 
acariasis  occurs  much  more  frequently  in  dogs  than  true  alope- 
cia, with  which  it  has  undoubtedly  often  been  confounded. 

Treatment.  Since  sjnmptomatic  general  falling  out  of  the 
hair  heals  as  a  rule  of  itself  after  a  few  weeks,  the  metabolism 
will  most  properly  be  stimulated  by  better  nourishment,  good 
care  of  the  skin,  by  washing  with  soap,  soap  and  alcohol  rubs 
(pure  rectified  spirits,  spirits  of  camphor).  A  similar  procedure 
may  be  adopted  in  alopecia  areata,  but  owing  to  the  possibility 
of  an  infection,  disinfectants  (2%  corrosive  sublimate,  10% 
balsam  of  Peru,  5%  pyrogallic  acid)  may  be  employed  in  ad- 
dition to  the  removal  of  the  loosened  hair ;  as  a  matter  of  fact 
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even  this  treatment  will  prove  soocessfol  only  after  a  loatg 
time  and  siHnetimes  not  at  all.  TJebele  claims  to  have  obtained 
excellent  results  in  making  the  hair  grow  by  energetie  daily 
applications  by  friction  of  naf alan. 


ClflAk,  Bl  i.  W^  1906,  233w— Katte^  Z.  i.  Tk,  UBS, 
Mr,  ibid^  1905,  122.— KoDer,  B^l,  1S42,  300.— Knit,  Ber.  t«t,  1905,  SS4^— Ki 
2L  £.  TlL,  1893,  252.— Moon,  Bcc,  1898,  81.— BSder,  a  B^  1903L   "         ~ 
Sdw.  A.,  1890,  XXX,  124.— TiCBdekidiiirf ,  NemL  CU.,  1900^ 


TridMRhads  Hodon.  This  affectiim  whieh  is  not  mw^—T 
the  beard  and  hair  of  the  head  in  man  oceon  also  in  horses^ 
18  aeen  generally  as  an  enzootie.  ExeepticMially  it  nuiy  oeeor  in 
and  Sehindelka  snceeeded  in  obsenring  the  ehsraeteristie  ehangea  in 
the  bristles  of  a  shaving  brush.  On  the  tail  and  mane  of  horses^  and  oe^ 
easionally  also  at  one  or  several  places  on  the  hairs  of  the  bo^y*  ball 
or  ^indle-shaped  sweUingi  oeeor  in  the  hair  whieh  give  it  the  appear- 
anee  of  being  infested  with  white  nits.  Even  on  slight  pnlHng  the  hair 
breaks  at  these  plaeeo^  and  when  the  break  is  ezammed  with  the  naked 
ejre  or  better  nnder  a  low  power,  a  brush-like  unravelling  m^  be 
noticed.  If  many  hairs  ekse  to  one  another  are  affected,  and  if  the 
free  ends  are  broken  off  during  grooming,  the  hair  becomes  loni^  and 
it  looks  as  if  it  had  been  singed;  even  at  a  distance  the  lustre  of  the  af- 
fected spots  is  seen  to  be  dulled;  the  tail  may  come  to  look  like  a  rat  taiL 
Contraiy  to  what  has  been  noticed  hitherto,  Bronec  found  in  an  en- 
zootic, circumscribed  swellings  in  the  sheath  of  the  hairs  of  the  tail 
<mly,  while  on  the  rest  of  the  body,  chiefly  in  the  mane  and  ferdodk; 
the  tips  of  the  hairs  were  q>lit  in  the  manner  of  a  brush.  The  alrin 
appeared  rough,  but  itching  was  absent.  The  development  always 
proceeds  slowly  and  may  require  a  year. 

The  cause  of  the  disease  is  unknown  at  present.  Medical  men 
ascribe  it  to  a  disturbance  of  nutrition  of  the  hair  roots,  or  to  intense 
rubbing  of  the  skin,  while  Hodara  asserts  a  parasitic  cause,  having  found 
various  shaped  bacteria  in  the  hair.  The  fact  that  many  horses  are 
affected,  and  the  spread  of  the  disease  in  a  stud  seem  to  indicate 
the  infectious  nature  of  the  disease. 

Steinhardt  observed  the  spread  of  the  infection  from  a  few  horses  in  a  bat- 
terj  to  almost  all  the  horses  of  the  regiment  in  1  to  4  weeks;  a  similar  otMerration 
was  also  made  by  Schindler  &  Moser.  In  Sehindelka  *s  and  Tennert's  cases,  men 
were  infected.  According  to  Sehindelka  the  disease  mar  be  transmitted  to  cattle 
hj  inoculation.  Jakob  and  Gross,  however,  did  not  succeed  in  proving  the  presence 
of  micrococci  in  the  hair. 

The  disease  obstinately  resists  the  different  methods  of  treatment* 
but  it  disappears  spontaneously  after  3  or  4  months  and  then  loses 
at  the  same  time  its  infectious  character;  relapses,  however,  occur 
pretty  frequently  (Steinhardt). 

For  treatment  it  seems  most  suitable  to  clip  the  hair  and  to  cleanse 
the  skin  thoroughly  with  disinfecting  fluids.  Trofiraow  found  a  mix- 
ture of  oil  of  turpentine  with  tincture  of  eantharides  most  eflFective, 
Kalkoff  a  5%  watery  solution  of  pjT^gallol.  Sehindelka  arrested  the 
disease  by  clipping  and  washing  the  skin  thoroughly,  and  then  by  long 
continued  lotions  of  ^-2%  sublimate  solution,  followed  by  sublimate 
compresses  applied  for  one  day.  Bronec  also  succeeded  with  this 
method,  but  after  drying  the  hair  he  rubbed  in  creolin  and  linseed  oil. 


Dandruff.  837 

Kutzner  &  Reichert  recommend  washing  the  skin  with  2-3%  luke- 
warm soda  solution,  and  after  it  is  dry,  painting  it  with  a  1% 
solution  of  pyoctaninum  eoeruleum.  The  last  mentioned  method  was 
found  effective  by  Schindler  &  Moser  if  a  3%  solution  was  applied 
vigorously. 

By  way  of  prophylaxis  the  stables  and  curry  combs,  as  well  as  the 
brushes  should  be  disinfected. 

Literature.  Bronec,  T.  Z.,  1908,  45.— Kalkoflf,  Z.  f.  Vk.,  1892,  43;  1899,  263. 
—Kutzner  &  Reichert,  ibid.,  1898,  223. — Romer,  D.  t.  W.,  1899,  216. — Schindelka, 
Hautkrkh.,  1908,  532.— Schindler  &  Moser,  b.  M.,  1906,  193.— Tennert,  Z.  f.  Vk., 
1902,  361. 

4.    Dandruff.    Seborrhoea. 

The  excessive  formation  of  sebum  arises,  according  to 
Schindelka,  from  a  superficial  inflammation  of  the  skin  with 
liypersecretion  of  the  sebaceous  glands,  on  which  account  fluid 
or  oily  secretions  are  excreted  in  considerable  amount  (sebor- 
liioea  oleosa)  or  scales  form  on  the  skin  consisting  of  fat  and 
the  horny  layer  cells  (seborrhoea  sicca  s.  pityroides).  The 
trouble  may  affect  circumscribed  places  or  develop  all  over  the 
body  (seborrhoea  universalis). 

Occurrence.  These  skin  anomalies  are  chiefly  observed  in 
sheep,  horses,  asses,  dogs,  and  at  times  also  in  cattle. 

Etiology.  The  exact  cause  of  the  disease  is  not  yet  known. 
Only  so  much  is  known  that  anemic  animals,  or  those  suffering 
from  internal  diseases,  are  affected  more  frequently  than  healthy 
ones,  and  that  not  infrequently  certain  skin  diseases  (eczema, 
scab,  acariasis,  sclerodermia),  severe  infections,  as  well  as 
digestive  diseases  form  the  basis  for  an  attack  of  seborrhea. 
Very  frequently  no  assignable  cause  can  be  discovered. 

Sjnnptoms.  In  horses  the  disease  chiefly  occurs  on  the 
neck,  rump  and  face,  but  exceptionally  the  whole  surface  of  the 
body  may  be  attacked  (Perrin).  It  occurs  as  seborrhoea  sicca, 
and  is  also  called  exfoliating  herpes  or  rash.  In  cleaning  the 
animal  mealy  or  bran-like  scales  are  removed  together  with 
much  hair.  The  coat  appears  dry,  dull  and  as  if  filled  with  dust 
(pityriasis  seborrheica),  but  in  addition  bald  spots  form  (alope- 
cia seborrhoica  s.  furfuraceae  s.  pityroides)  which  always  in- 
crease very  slowly.  In  other  cases  white,  and  later  dirty  gray, 
fatty,  thick  crusts  form  with  a  rancid  smell,  which  in  case  of 
an  extensive  involvement  emanates  from  the  patients  them- 
selves (Roder).  The  skin  appears  either  normal,  reddened  or 
sometimes  eczematous. 

In  dogs  seborrhoea  sicca  occurs  mostly  behind  the  ears,  at 
the  neck,  on  the  shoulders  and  tail,  whence  it  may  spread  to  ad- 
joining parts  of  the  body.    Aside  from  mealy  or  bran-like 
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scales,  a  greasy  mass  surrounds  the  origin  of  the  hair  ahaffaiy 
which  now  and  again  mats  several  hairs  into  a  tuft.  Slif^t 
itching  may  at  times  be  present,  and  eventually  the  hair  will 
fall  out. 

Seborrhoea  oleosa  develops,  as  a  rule,  on  parts  of  the  hody 
that  are  thickly  covered  with  hair,  but  at  times  also  in  groin,  in- 
side the  thighs  or  inside  of  the  ears  (Schindelka).  The  skin  feels 
greasy  or  an  oily  substance  may  be  scraped  froidi  it.  The  fatty 
substance,  which  is  secreted  copiously,  dries  to  yellowish  gray 
crusts  under  which  the  skin  appears  otherwise  unchanged. 

In  sheep  the  neck,  back,  shoulders  and  sides  of  the  breast 
are  attacked  mostly  by  seborrhoea  sicca  (socalled  false  scab), 
which  form  into  small  or  large  whitish  yellow  and  later  brown- 
ish yellow  greasy  scales  or  lamellae  (socalled  tallow  scab).  Fall- 
ing out  of  the  wool  occurs  later.  Itching  does  not  occar,  but  the 
ammals  tear  out  the  wool  at  the  affected  spot  (Hanbner). 

Seborrhoea  oleosa  occurring  on  parts  not  covered  with  wool 
exhibits  similar  symptoms  to  those  seen  in  the  dog. 

Course.  The  disease  runs  a  rather  slow  course  and  unless 
treated  does  not  improve  except  with  some  moderation  in  smn- 
mer.  Suitable  treatment  causes  it  to  decline  after  the  lapse  of 
several  months.  In  horses  it  sometimes  leads  to  exhaustion  of 
the  patients. 

Diagnosis.  Seborrhea  may  be  distinguished  from  eesema, 
scab  or  acariasis,  because  in  these  affections  the  sldn  itself  is 
more  or  less  changed,  and  scab  is  associated  with  evident  itch- 
ing. Scab  and  acariasis  occur  moreover  often  at  first  on  dis- 
tinct parts  of  the  body,  and  on  microscopic  examination  the 
mites  are  to  be  found  there. 

Treatment.  Good  nourisliment,  care  of  the  skin,  and  if 
necessary,  clipping  of  the  hair,  and  the  removal  of  any  under- 
lying disease,  if  such  be  discovered,  usually  lead  to  recovery. 
In  dry  seborrhea  applications  of  vaseline  or  lanoline  are  indi- 
cated as  well  as  washing  with  alkaline  solutions  or,  in  case  of 
considerable  itching,  dressing  with  glycerinated  salicylic  acid 
(1  part  of  salicylic  acid,  3  parts  of  glycerine,  60  parts  of  alcohol 
[Frederiks]).  In  other  cases  the  disease  is  influenced  favorably 
by  the  emplojTnent  of  a  5  to  109?  resorcin  or  salicylic  ointment. 
In  obstinate  cases  the  treatment  must  be  continued  for  a  month 
or  over. 

Literature.  Dorst,  Z.  f.  Vk.,  1906,  437.— Moiissw,  Reo.,  1898,  81. — ^Rossi,  D 
t.  W..  1904,  104  (Review).— Roller,  S.  B.,  1903,  293.— Schindelka,  Hautkrkh.,  1908, 
70   (Lit.). 

5.    Erythema. 

By  erythema  is  understood  a  reddenin.o:  of  the  skin  through 
a  copious  filling  of  the  blood  capillaries  of  the  superficial  layers 
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of  the  coriiim  and  especially  of  the  papillary  bodies,  but  without 
any  important  change  of  the  tissue  structure  (Erythema  con- 
gestivum)  or  at  most  with  a  slight  serous  infiltration  of  the  skin 
(E.  exudativum).  The  redness  of  the  skin  is  thus,  as  a  matter 
of  fact,  the  first  stage  of  an  inflammation  of  the  skin. 

Etiology.  Primary  erythema  (E.  idiopathicum)  develops 
under  the  influence  of  external  irritants.  The  causes  may  be 
trauma,  for  instance,  pressure,  friction,  blow,  bite,  etc.  (Ery- 
thema traumaticum) ;  thermic  influences,  such  as  scalding,  burn- 
ing, freezing,  heat  of  the  sun  (E.  caloricum  and  E.  solare) ;  al- 
so chemical  agents,  namely,  sharp,  irritating  substances  like 
vesicants  (mustard,  cantharides),  volatile  oils,  mineral  acids 
and  lyes  in  not  too  strong  concentration,  further  the  irritating 
excretions  of  beetles  and  wasps  (E.  toxicum,  s.  E.  venenis  ab 
acribus).  In  new-born  dogs  and  cats,  Schindelka  has  noticed 
erythema  lasting  for  several  days  (E.  neonatorum). 

Secondary  erythema  (E.  symptomaticum)  is  seen  chiefly 
in  the  course  of  general  infectious  diseases,  as  in  swine  ery- 
sipelas, swine  plague  and  hog  cholera,  in  distemper  of  the  dog, 
in  smallpox,  in  foot-and-mouth  disease.  In  those  cases  in  which 
erythema  occurs  after  feeding  on  certain  fodder,  especially 
clover,  buckwheat,  distillers'  grains,  lucerne,  a  pathogenic 
effect  on  the  cutaneous  blood  vessels  is  produced  by  a  poison 
absorbed  from  the  digestive  tract. 

Sjnnptoms.  Erythema  is  characterized  by  an  increased 
redness  of  the  skin,  and  for  this  reason  the  disease  is  recog- 
nized only  in  animals  with  unpigmented  skin,  namely,  in  sheep 
and  swine,  and  also  on  uncolored,  white-spotted  parts  of  the 
skin  of  dark-haired  or  gray  animals.  The  redness  frequently  is 
seen  only  in  spots  as  large  or  somewhat  larger  than  a  lentil  (ma- 
cute,  toscoLt)  or  in  the  form  of  larger  congested  spots  which  feel 
hot  and  at  the  same  time  are  pink ;  in  both  cases  the  redness  dis- 
appears under  pressure  from  the  finger  but  returns  again  soon. 
If  serous  infiltration  exists,  the  affected  part  of  the  skin  appears 
slightly  swollen  and  eventually  may  show  a  yellowish  color.  In 
many  cases  the  development  of  erythema  is  accompanied  by 
itching,  and  then  the  affected  parts  of  the  skin  are  also  slightly 
painful. 

In  most  cases  erythema  lasts  only  a  few  hours  or  at  most 
a  few  days,  and  then  disappears  without  leaving  a  trace.  If 
in  exceptional  cases  it  continues  a  longer  time,  the  skin  may 
des(iuamate  as  it  becomes  paler.  If,  however,  the  erythema 
oeenrs  as  the  first  sjniptom  of  an  eruption  or  of  a  skin  inflam- 
mation, then  the  respective  symptoms  (nodules,  vesicles,  etc.) 
usually  develop  as  early  as  the  second  day. 

Treatment.  Interference  is  necessary  in  erythema  only 
exceptionally,  especially  when  it  is  accompanied  ])y  violent  itch- 
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heat,  and  in  another  following  npon  a  vaginal  catarrh,  while 
Jloiillier  &  Delannoy  saw  sneh  cases  follow  the  stoppage  ot"  the 
milk  soeretion,  especially  in  market  cows.  Finally  nettlerash 
may  appear  some  hours  after  squeezing  out  the  warbles  in 
cattle  atTected  with  lai^v^fe  of  the  gadfly  (St rose).  All  those  cases 
probably  represont  phenomena  of  hypersusceptibility  to  the 
absorption  of  heterogenous  proteid  matter,  which  gains  access 
to  the  blood  from  the  intestine  in  digestive  disorders,  or  from 
other  organs.  Probably  the  homogenous  proteid  which  lias  ex- 
uded into  hollow  organs  acts  like  heterogenous  proteid  after 
undergoing  certain  changes. 

Toxins  of  specific  microorganisms  are  evidently  of  im- 
portance if  the  affection  arises  in  tlie  course  of  infectious  dis- 
eases: for  instance,  in  doiirine  (see  Vol  I),  in  swine  erysipelas, 
the  mild  form  of  which  ruus  a  course  similar  to  nettlerash 
(Backsteinblattern)  (see  Vol,  J),  in  purpura  in  whicli  the  edem- 
atous s^vellings  sometimes  develop  from  nettlerash ;  further,  in 
influenza  and  in  strangles  w^here  nettlerash  is  noticed  rather 
frequently,  especially  in  the  convalescent  stage;  finally,  it  occurs 
in  many  animals  after  injections  of  mallein  or  tuberculin* 

Both  the  primary  as  well  as  the  secondary  urticaria  occur 
most  frequently  in  horses,  although  cattle  and  swine  may  also 
be  affected  and  more  rarely  dogs, 

Sjrmptoms.  Xettlerasli  is  sometimes  preceded  by  indiges- 
tion, debility  ami  a  fever  temperature  (nettle  fever,  urticaria 
fel*rilis,  febris  urtieata),  Eggeling  observed  fever  in  cows  up 
to  40.9  C,  while  feverish  symptoms  were  observed  by  Perlaihn 
and  Karpe  in  horses  at  the  onset  of  the  disease.  The  eruption 
occurs,  however,  mostly  without  these  prodromal  symptoms. 
Prominent  s\vellings  from  jiea  to  almond  in  size,  hard,  flat  or 
half  round,  appear  here  and  there  on  tlie  skin,  over  which  the 
hair  appears  somewluit  ruffled.  The  swellings  on  the  skin  pre- 
serve these  characteristics  until  they  disappear,  or  they 
broaden  on  the  surface  and  sink  in  at  the  center  becoming 
ring  shaped  (U.  annularis);  l)y  contact  with  one  another  sev- 
eral of  these  rings  may  form  wave-like  figures  (U.  gjn^ata  s. 
Jigurata;  seen  especially  well  in  horses  suffering  from  dourine). 
On  the  skin  of  swine  tlie  swellings  are  at  first  of  a  reddish 
color,  later  they  increase  in  size  anrl  fade  in  the  middle  (U. 
porcellanea),  the  progressing  edge  forming  a  red  seam.  If 
the  atTection  is  caused  l)y  the  direct  action  of  acrid  substances, 
there  exists  in  most  cases  a  more  or  less  intense  itching,  which 
otherwise  is  absent  as  a  rule. 

Tlie  development  of  the  eruption  may  take  place  so  quickly 
that  within  5  to  30  minutes  almost  the  whole  surface  of  the 
body  may  be  covered  with  elevations  (Mecke,  Jost).  They  last 
generally  a  very  short  time,  a  few^  hours  or  1  to  2  days  (in 
Bwine  4  to  6  days)  and  disappear  without  leaving  a  trace,  after 
tlie  swellings  have  become  flattened  (U.  ephemera) ;  occasion- 
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ally  so  mueli  soruin  eoUeets  bet\vix*ii  the  corinm  and  the  Mal- 
IJi^liian  layer  that  vesieles  form  ( U.  vesiciilo.sa  et  bullosa,  Pom- 
pilosis)  wliieh  lator  on  burst  and  heal  with  scab  formation. 
It  is  also  excoptiooal  (e.  p.,  in  purpura)  tlmt  urticaria  attacks 
the  mucous  membranes  of  the  eyes,  nose,  va*i^ina  or  rectiiin;  the 
elevations  in  the  nose  may  temporarily  binder  respiration.  Now 
and  then  erlematous  swellings  also  arise  at  the  same  time.  In 
general  the  disease  is  quite  benign  and  assumr^s  ^sri't^ator  impor- 
tance onl}"  if  it  often  recurs  in  an  aiumal  (U.  clironiea,  Urti- 
catio). 

Til  cows  nettlerash  develops  occasionally  owing  to  food  of  bad 
quality  or  after  a  sudden  change  of  food.  It  is  then  usually  very  ex- 
teasivp,  afTecting  the  body,  lips,  wings  of  tlie  nostrils  and  eyelids  as 
well  as  the  neigh!K)riiig  mucous  inenibraiies  of  the  natural  opeuings  of 
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the  body  and  the  larynx.  In  the  neigh borliood  of  the  perineum  knotty 
doughy  swellings  arise,  wiiieh  may  hinder  defecation  more  or  leas. 
\Vhile  these  swellings  develop,  the  animals  may  he  restless  and  constantly 
shift,  their  weight  from  one  foot  to  another.  In  conse([Uenee  of  the 
laryngeal  involvement  the  animals  inay  die  of  suffocation,  while  otherwise 
the  attack  rarely  lasts  more  than  5  or  6  hours  (Lueet,  Tapkea,  Alhret*ht, 
Schleg,  Wyssmanii).  Coneerniug  the  symptomatology  of  the  mild  form 
of  erysipelas  in  swine  see  Vol  I. 

In  urticaria  caus^il  hy  stinging  nettles  one  notices  severe  itching,  ancl  as  a 
result  restleHsoens  or  licking'  an*!  rubbing  of  the  aflected  parts  of  the  bo^ly.  In 
dogs  severe  rhitiitis,  stomatitin  and  pharyngitis  may  develop.  Several  do^js  tlied 
from  these  affections.  Holtej-haib  believes  that  the  'cause  of  the  fatal  tenniiiatioQ 
is  found  in  the  absorption  of  toxic  siibstam-es,  similar  to  snake  venom,  from  Ik^ 
nettle  bairsi,  anil  not  in  local  inflammatory  procestea  as  is  assumed  by  Ilobx. 
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Treatment.  Aeiiio  urliearia  usually  heals  spontaiieoiisly 
witliiii  a  sliort  time  and  calls  for  no  special  therapeutic  meas- 
ures; still,  fooieiitatioiis  with  cold  water  or  frietiou  with  vineijfar 
or  alcohol  have  a  o:ood  effect.  For  the  treatment  of  stimrhigr 
nettle  poisoning  Holterhach  recommends  stimulating  driigs 
(camphor)  with  permanganate  of  pota.'^h.  If  reenrring  attacks 
are  the  result  of  acrid  substances,  parasites  etc.,  these  must  be 


Fif(.  121»    Xettterftsh  iTl  the  dog, 
with  diffuse  swenmjj  of  the  akin  of 


Fig,  122.  The  saine  du^'  as  in  121  af* 
tor  di?5iv|>)j<?ii ranee  of  the  urticaria* 


removed,  wliile  the  presence  of  intestinal  catarrh  must  be  treat- 
ed with  aperients  (neutral  salts,  castor  oil)  and  disinfecting 
applications. 

Literature.  Albreclit,  Monh.,  inOO,  XT,  £4.— Bartels,  D.  t.  W.,  1909,  48.5.— 
Briaavoine,  Rec\,  llHW,  lU4."naag,  \\\  t  Tk..  1907,  tl67,— llolterbaeh,  D,  t.  W., 
ItloH,  2U7.--HoyilIier  ami  Delannov,  J,  vtH,,  i90:i,  352,— Jost,  Pr.  Mt.,  18.5G-57, 
143.— Lange,  S.  B.,  1906,  71.— Uil»enKer,  W,  t  Tk„  1907,  622.— Meoke,  Pr  Mt„ 
1852-53,  64,— Nipolan,  Bull,  1907,  47L— Perknhn,  Z,  f.  Vk,,  1904,  4S7.— Pourquier, 
Bee,  1877,  51.— Rohr,  Bull.,  19(Hl  I'rA;  imi,  471^;  Kev.  uO^..  1907,  X,  ,321.— Rudolph, 
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Serum  Disease.  This  phenomenon  which  sometimes  occurs  ns  a 
result  of  stTiiiu  tivatment  has  hceii  known  in  human  medicine  since 
the  introdnetion  of  the  treatment  with  the  diphtheria  and  the  scarlet 
fever  senniis,  and  has  recently  heeu  noticed  also  in  animals,  for  example 
after  the  employment  of  anthrax  immune  serum  in  cattle  and  horses 
(Kovarzik,  Zinner,  AlexandrescnV,  of  Gans's  polyvalent  pnenmoiiia 
serum  in  two  cows  (Kov/irzikK  of  Willerdingr  s  influenza  serum  in  30% 
of  the  inoculated  horses  (Bartels),  and  of  septieidiii  in  swiiie  (Listo, 
Gara^so). 

Essentially  the  serum  disease  consists  in  a  hypersensihility  (an- 
aphylaxis) of  the  animal  organism  to  heterogenous  proteid  sub- 
stances* This  hypersensi1>nity  may  he  due  to  the  fact  either  that  the 
organism  is  especially  intolerant  of  certain  products  of  the  dissociation 
of  albumins,  which  may  he  a  normal  condition  (idiosyncrasy;  natural 
anaphylaxis  of  Oetre),  or  that  it  contains  certain  substances  which 
cause  a  rapid   disintegration   of  the  ingested  proteid   material   lead- 
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ing  to  the  formalioo  of  toxic  products  (artificial  anaphylaxis  of  Dotre), 
The  natural  hyperseiisibiJity  shows  considerable  individual  variations 
as  rejirards  the  (|iiaiitity  and  derivation  of  iKderogenoiis  proteid.  Some 
anaphylactic  animals  are  made  ill  only  by  considerable  quantities  of 
an  alien  proteid,  while  others  react  with  severe  symptoms  of  disease, 
even  to  small  amounts  of  alien  proteid  {blood  serum).  The  symp- 
toms occur  in  all  cases  of  natural  anaphylaxis  either  immediately  or 
soon  after  the  ingestion  of  the  respective  proteids. 

Artificial  anaphylaxis,  on  the  other  hand,  only  develops  subse- 
quently to  the  introduction  of  certain  proteid  substances.  It  may 
indeed  happen  that  the  organism,  being  under  the  influence  of  some 
proteid  (usually^  infectious  suhstfincea)  becomes  intolerant  to  other 
heterogenous  proteids  just  as  in  natural  anaphylaxis;  but  usuall\%  and 
in  a  tJT>ical  manner,  the  hrpersensibility  develops  after  the  animal  has 
been  treated  with  blood  serum  (serum  anaphylaxis)  or  other  heter- 
ogenous albumins.  After  a  single  injection  mider  such  circumstaBces 
the  symptoms  may  occur  only  after  8  to  14  days  (normal  serum  disease )> 
after  a  sufficient  amount  of  antibodies  with  the  power  of  dissociating 
proteids  have  formed  in  the  organism  which  was  not  originally  hyper- 
sensitive, and  these  then  cause  a  rapid  disintegration  of  the  heter- 
ogenous proteid  substances  which  are  still  cirenlating  in  the  blood. 
On  the  other  hand»  even  very  small  amounts  of  serum  T;\'ill  give  rise  to 
these  symptoms  onl}^  after  one  or  several  reinjections  and  then  only  in 
a  portion  of  the  animals.  The  symptoms  either  follow  immediately 
(immediate  reaction  or  serum  disease)  in  eases  in  which  the  second 
injection  was  made  after  about  10  days,  or  only  after  1  to  3  to  6  days 
if  the  interval  was  longer  (hastened  reaction).  In  the  last  two  case% 
the  anaphylaxis  is  strictly  specific  and  occurs  only  in  response  to  those 
substances  with  which  the  animal  bad  been  treated  previously;  it  may 
also  he  transmitted  passively  to  other  animals,  or  by  pregnant  animals 
to  the  young  (passive  hypersensibility).  Animals  usually  become  an- 
aphy lactic  primarily  and  exclusively  in  response  to  heterogenous 
proteids,  but  occasionally  a  homogenous  proteid  may  give  rise  to  serum 
disease  as  was  shown  by  the  observations  of  Lorenz  and  Bartels.  In  a 
case  of  the  authors  a  healthy  horse  acquired  serum  disease  after  having 
been  vaccinated  with  the  serum  of  a  healthy  hoi*se. 

It  may  here  be  mentioned  by  the  TraVj  tMt  it  has  been  possible  to  render 
experimental  animals  anaphylactic  (EoHeDaii,  Antlerson)  by  feeiling  bloott  serum 
or  meat  from  healthy  horsea.  This  fact  opens  the  way  for  an  ex]>lanation  of  thoae 
eases  of  urticaria  wbich  occur  occasionally  after  the  ingeBtion  of  certain  foo«1 
stuffs. 

The  serum  disease  is  only  one  form  of  anaphylaxis  which  inchnles  anioni.; 
others  the  allergy  of  tuberculous  or  glamlerous  animala  to  tuberculin  or  maUeiD 
(see  Vol.  I). 

STmptomd.  The  symptoms  occur  in  domestic  animals  usually  as 
soon  as  5  to  30  minutes  to  3  hours  after  a  tirst  serum  injection;  only 
Kovarzik  saw  the  occurrence  of  serum  disease  delayed  until  after  the 
second  injection  which  was  administered  seven  days  after  the  first;. 
hi  horses  there  miiy  he  only  a  nettlerash  with  severe  pruritus,  which 
may  involve  the  entire  hody  (Bartels),  or  edematous  swelling  form, 
either  alone  or  in  association  with  the  urticaria,  affecting  especially  the 
head  and  the  point  of  injection  (Zinner),  Tn  cattle  the  most  striking 
phenomena  consist  in  a  generalized  urticaria  associated  with  severe 
pruritus,  and  in  edematous  swellings  which  are  sometimes  severe  and 
affect  principally  the  head  and  the  perineum.  In  addition  one  may 
ohserve  groat  restlessness,  pain  at  the  point  of  injection,  salivation. 


Symptoms.     Treatment.     Ecxenia, 


845 


tremliliiig,  geaenilized  niusciilar  weakness,  dyspoea,  liloating  and  oc- 
casionally a  I'eljrile  rise  in  temperature.  Not  infrerpiently  laryngeal 
etienui  juay  develop  and  may  eause  asphyxia.  Some  animals  eoitgh 
from  the  eonuneneeinent  and  may  eontiiiiie  to  do  so  for  weeks  (Kovar- 
zik).  In  iiogs,  Listo  and  Garaguso  observed  high  fever,  inappetence 
and  very  deeided  muscular  weakness. 

These  symptoms  are  often  severe;  in  domestie  animals  they  usually 
disappear  after  a  few  hours  or  at  most  within  a  day  without  leaving  a 
trace,  a  fatal  outcome  occurring  only  very  rarely,  mostly  from  asphyxia- 
tion. It  is  different  in  case  of  the  anaphylaxis  pro<lueed  in  small  ex- 
periment animals  by  reinject  ions,  in  which  the  serum  disease  often 
ends  with  the  death  of  the  aninuiL  lo  infected  herds  tlie  disease  may 
become  important  insofar  as  it  diminishes  tlie  resistance  of  the  organism 
to  infections  substances  for  the  time  of  its  duration  and  may  therefore 
give  rise  to  the  activation  of  some  latent  infectious  disease. 

Treatmeiit*  The  treatmtnt  is  similar  to  that  employed  in  urti- 
caria. The  animals  must  be  watched  so  that,  in  case  of  severe  laryngeal 
edema,  tracheotomy  may  be  done  in  good  time.  In  the  employment  of 
immune  serums  om^  should  avoid  ^vherever  possible  the  use  of  heter- 
ogenous serum,  and  if  the  injections  are  to  he  repeated,  this  should  be 
cJoiie  at  intervals  of  not  more  than  1  to  6  days  or  serums  of  different 
derivation  should  be  injected;  finally  it  is  well  to  inject  serums  of  as 
high  a  potency  as  possible  so  that  comparatively  small  amounts  of 
serum  will  suffice.  The  frequency  and  severity  of  the  senim  disease 
stand,  other  things  being  eciuab  in  direct  relation  to  the  quantity  of 
serum  injected.  The  saijie  serum  has  a  stronger  effect  after  intravenous 
than  after  subcutaneous  injection. 

liiteratiire.     BartelH,  D.  t.  W.,  1910,  4ft5.— Detre,  A.  L.,  1910,  85.— Kovarzik, 

ibid. J   19U9,    147,   563, — P,  Th.    Miiller,  Vorle?,   iiher    hTiriimi.   uml    Infektion,   Jena, 

19U9,-7-VVolff-Eism'r,  Klin.  Ituriiuuitatslehre  uod  Herodiagnoatik,  Jeua,  1010. — Zio- 
ner,  A.  L.,  1909,  636. 


7.  Eczema. 
Eczema  is  an  acute  or,  mostly,  chronic  inflammation  of 
the  papillary  bodies  and  of  the  superficial  layer  of  the 
corium  of  the  skin  assoeiated  ^vith  hypereniiaj  profuse  exuda- 
tion and  itching.  In  the  course  of  the  inHaiiiniation,  nodules, 
vesicles  and  pustules  develop  ditTnsely  in  the  inflamed  and 
swollen  skin,  leading  to  quick  scaly  excoriation  of  the  integu- 
ment and  eausini?'  it  to  be  moist  and  covered  with  crusts. 

Etiology.  The  most  frequent  causes  of  eczema  are  found 
in  external  agencies  acting  on  the  skin.  If  the  skin  is  neg- 
lected the  dirt  lodge*l  lietween  the  hairs  is  balled,  together  with 
desciuamated  i>artieles  of  epidennis  upon  the  skin  and  begins 
to  decay  under  the  intlueiH*e  of  dampness,  the  process  being 
aided  later  on  l>y  the  maceration  of  the  corium.  The  quite  juicy 
young  epidermal  cells  of  the  Malpighian  layer  in  this  way  come 
in  direi't  cemtact  with  tlie  deeomiKising  scab,  and  are  exposed  to 
the  iuHuence  of  the  schizoniyeetes  present  there,  and  also  to  the 
injurious  action  of  the  products  of  decomposition.    Eczema 
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consequently  occnrs  mostly  in  those  parts  of  the  body  that  ar^ 
most  subject  to  soiling,  or  which  the  animal  is  not  able  to  eleaii 
tlioroughly.  Aeeordingly  those  parts  of  the  body  are  atfected 
principally  which  arc  covered  with  long  hair,  such  as  tlie  tail 
and  mane  in  horses  where  the  dirt  collects  in  large  quantities  at 
the  roots  of  the  hair,  and  on  the  back  which  is  a  favorite  locali- 
zation of  tlie  trouble  in  longdiaired  dogs. 

Dampness   also  plays  an   important   part,   insofar    as    by 
softening  its  horny  layer,  it  deprives  tlie  skin  of  its  natural  pro* 
teetion,  and  at  the  same  time  it  pi'omotes  a  Hrmer  sticking  of 
particles  of  ilirt  and  tln^  proliferation  of  fungi  on  the  skin,  and 
also  a  closer  contact  of  the  superticial  with  the  deeper  layers. 
For  this  reason  the  disease  occurs  in  sheep  after  continuous 
rainy  weather,  affecting  the  I>ack  and  croup,  especially  if  the 
fleece  is  very  close.     In  dogs  eczenni  occasionally  results  from 
over-frequent  washings  especially  with   grccu  soap,  wliich    be- 
sides a  loosening  effect  also  exerts  an  irritating  action  on  the 
skin.    On  the  fetlocks  of  horses  and  cattle,  pasturing:  on  tlevv- 
covered  meadows  may  give  rise  to  eczenm.    Eczema  (Sudaniina) 
also  (levcloi)s  in  long  coiitimied  diarrhea  in  the  neiglihorliood 
of  the  anus»  in  dribbling  of  urine  in  the  neighborhood  of  the 
urethral  opening,  further,  on  parts  of  the  skin  that  sweat  pro- 
fusely, especially  between  the  folds  of  thin  skin;  but   in  this 
case  the  excretions  or  secretions  with  tJieir  irritating  constitu- 
ents and  products  of  decoinpositiou  are  important  factors.  The 
continued  eiTect  of  damimcss  aud  dirt  must  Ik*  held  responsible 
for  the  eczema  occurring  on  the  fetlocks  of  horses  and  cattle, 
Init  seldom  on  those  of  slieep  {'*Mauke''). 

Mechanical  iufluences,  such  as  insect  stings,  rublnng,  pres- 
sure, bites,  may  easily  cause  eczema  if  frequently  reiieated  or 
if  the  skin  sweats  and  is  dirty.  In  the  presence  of  aninml  para- 
sites (flies,  lice,  ticks)  not  only  the  stings  but  also  the  f Victors 
already  nieidioncd,  and  tin?  prevailing  nncleanliness  are  to  be 
considered  as  iiuiuediate  causes,  the  same  being  true  in  the 
case  of  eczema  accompaoyiug  scab  and  in  eczema  at  the  root 
of  the  tail  in  tlie  presence  of  oxyuris  eggs.  In  working  animals, 
especially  in  liorses,  the  disease  occurs  especially  at  tliose  parts 
of  the  body  which  are  subject  to  the  pressure  ami  the  chafing 
of  the  liarness  or  saddle,  and  here  again  constant  intense  sweat- 
ing plays  a  part.  The  simultaneous  elTect  of  chafing  and  sweat- 
ing may  Hually  be  seen  in  eczema  occurring  on  fjarts  of  the  skin 
that  come  in  eontacf  ami  rub  on  each  other  bctwecTi  the  thighs, 
at  the  root  of  the  tail,  and  in  eczema  occurring  at  times  around 
the  anus  (E.  intertrigo).  The  mechanical  influences  are  further 
of  imijortance  in  that  they  create  a  loss  of  substance  in  the  epi- 
dermal layer  of  the  skin,  and  render  possible  the  penetration 
of  microorganisms  iido  the  tissue  of  the  cutis. 

The  infhicnce  of  great  heat  may  cause  an  eczema  on  tlie  un- 
pigmeided  i>ortions  of  tlie  skin  (E.  caloricum),  and  the  same  can 
develop  on  spots  that  are  exposed  for  a  long  period  to  the  hot 
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rays  of  the  sun  (E.  solare),  especially  if  the  skin  has  previously 
h(H*ii  damp.  In  these  eases  the  ultraviolet  rays  of  the  sunlight 
cause  the  ii]fiainiiuition. 

DiiTereut  cliemical  substances  that  cause  loosening  of  the 
epidemui!  layer  or  irritate  the  skin  may  cause  eczema,  even  if 
only  used  gmcc  This  may  occur,  especially  after  the  applica- 
tion of  gray  mercury  ointment  (Eczenm  mercuriale),  mustanl 
oil,  canthHriiles,  croton  oil»  tartar  emetic,  iodine,  balsams,  pe- 
troleum, carholic  acid,  tar,  etc.;  the  affection  also  arises  after 
the  prolongetl  internal  use  of  these  drugs,  and  this  is  especially 
so  in  the  case  of  mercurial  eczema. 

Of  internal  causes,  diseases  of  the  digestive  organs  are  first 
to  l*e  eonsiilered  (E,  symptomaticum).  Catarrhal  diseases  of 
the  stomach  and  intestine  especially,  exert  such  an  influence, 
for  ahnormal  prodncts  of  fermentation  which  are  absorbeil, 
Iirolmbly  atTect  the  blood  vessels  of  t!ie  skin  or  reduce  its  power 
of  resistance  to  external  injuries  (autointoxication). 

Weakcnin^y:  and  exhausting  <liseases  (fluke,  verminous 
bronchitis,  rickets,  lUabetes,  etc.)  cause  a  predisposition  to 
eczenuitons  atfections.  Other  diseases  of  tiie  skin,  especially 
scab,  also  produce  a  decided  i)redisi)asition  to  eczeniatons  in- 
flanmialion,  hut  cs|>ecially  to  moist  eczema  in  the  dog.  Very 
line  skinned  as  well  as  old  and  fat  animals,  especially  dogs, 
show  a  nmrked  tendency  to  this  disease,  and  individual  and 
racial  ditTerenees  are  evidently  of  importance  in  this  respect 
(among  dogs  the  pug  dog,  the  [loodle,  the  Imll  dog  and  the 
Jjcmdjerger  [this  is  a  breed  of  dog  originally  bred  by  Hcrr 
Burger  of  Leonberg^  Wiirttemberg.  Trans.J  are  subject  to  the 
disease). 

Schindelka  repeatedly  naw  an  ei^s^enmtons  skin  diaeasse,  nnd  jinally  nephritis, 
develop! iij?  in  eonsecjuenLv  of  eoii?^ti|>fttion  in  tht^  dog,  Hv  ronsidfrs  it  fjrobalde  that 
the  toxins  abHorbod  from  the  intt^^itini*  irritate  the  skin  on  the  one  hand  and  the 
kidneya  on  the  other. 

The  mode  of  origin  and  the  coarse  of  eezema  render  it  very  probable  that 
nd«'roor|Tanisms,  espcrially  H<"hi^oiiijcete}*,  are  of  importauce.  Hardly  any  experi- 
ments have  been  made  in  animals  in  thiH  direction,  ami  np  to  now  thone  under- 
taken in  hnmans  have  produced  no  conrlusive  result.  Unna,  who  like  N'ienieyer, 
considerii  eczema  to  be  a  catarrh  of  the  skin,  fonn<!  a  species  of  cocci  in  the  vesicles, 
scales  and  sections  of  skin,  and  also  observed  the  tlevelopment  of  eczematons  patches 
after  ex(>crinieutal  inoctilations  with  the«e  cocci.  Kavol|ji  found  .staphylococcim 
pyoi^enes  albus,  Bernheim  the  name  coccus,  and  likewise  the  staph,  citrens  as  well 
as  the  diplocaccua  albicans  tarduii;  Htdioltz  fonnd  the  at.  citreuSj  Veiel  fouml  pyojjenic 
staphylococci-  Ac*'ordinj:  to  the  last  named  author  the  bacteria  pass  throuj*h  the 
Rpa<"es  iK'tween  the  epiilcmial  cells  into  the  skin  antt  iato  the  lymph  spaces,  antl 
in  this  way  cause  the  intlatiimator.v  process.  Probably  differt^nt  kinds  of  bacteria 
exert  a  similar  efTect  on  the  ^kin  or  on  the  tissue  of  the  cutis.  In  one  case  of  t^il 
eczema  in  the  horw.  f*asper  proved  the  streptococens  pyogenes  to  be  the  cause  of 
the  diHea>'e;  Baer  on  the  contrary  in  eczema  rubrum  of  a  doif,  found  a  micrococcus 
as  {he  causal  factor. 


Pathogenesis.     Eczema  is  essentially  an  infhamniatiou  of 

the  sui>er1ieial  layers  uf  the  skin,  in  the  eoiirse  of  which  the  blooti 
vessels  of  the  papillary  bodies  dilate  and  the  uou-pigmeuted 
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layer  is  markedly  so,  the  sweat  and  fat  glands  become  atrophic, 
and  the  skin,  which  has  in  the  meantime  become  rough,  is  only- 
capable  of  incomplete  improvement  (E.  chronicmn). 

Symptoms.  The  changes  sketched  above  run  their  course 
on  the  skin,  and  may,  therefore,  easily  be  watched  on  the  living 
animal.  In  contrast  to  other  skin  diseases,  one  notices  many 
variations  in  the  morbid  changes  in  their  development,  and  es- 
pecially a  rapid  development  of  papules  and  vesicles,  as  well  as 
moist  spots  only  covered  by  the  deepest  layer  of  cells,  and 
formed  by  the  papillae,  wiiich  come  plainly  into  view  after  the 
crusts  are  removed.  The  recognition  of  the  disease  is  also 
made  easy  by  the  fact  that  in  some  cases  the  different  stages  of 
development  of  the  changes  may  be  seen  at  the  same  time  on 
the  affected  animals,  and  in  this  way  the  progress  of  develop- 
ment may  be  established  by  comparison,  even  without  any 
history.  On  the  other  hand  the  little  pathological  forma- 
tions easily  escape  because  of  the  hair  coat,  and  moreover  severe 
inflammatory  processes  are  caused  by  scratching,  gnawing  and 
rubbing,  which  are  associated  with  hemorrhage  and  suppura- 
tion and  affect  not  only  the  skin  but  also  the  subcutaneous  con- 
nective tissue.  This  fact  interferes  with  the  clearness  of  the 
clinical  picture. 

Itching  always  accompanies  this  skin  disease,  and  is  the  re- 
sult of  irritation  of  the  nerve  endings  situated  in  the  papillae, 
which  are  subject  to  serous  and  cellular  infiltration.  It  is  es- 
pecially intense  in  the  acute  cases  as  well  as  in  extensive  inflam- 
mation ;  it  disturbs  the  animal  considerably  and  is  not  depend- 
ent on  the  external  temperature  or  on  the  time  of  day. 

In  acute  cases  fever  sometimes  arises,  and  a  feverish 
exacerbation  coincides  with  a  fresh  appearance  of  vesicles. 

The  great  restlessness  caused  by  the  itching,  the  fever,  as 
well  as  the  long  continued  loss  of  albumin  from  the  moist  sur- 
faces, considerably  affect  the  condition  of  the  animal  in  chronic 
cases,  and  in  consequence  this  skin  affection,  which  is  benign 
of  itself,  may  lead  to  considerable  emaciation  and  even  to  com- 
plete exhaustion. 

In  the  various  species  of  animals  the  clinical  picture  of 
eczema  is  essentially  the  same,  but  in  particular  points  devia- 
tions may  be  noticed  which  are  important,  both  as  regards  the 
course  and  diagnosis  of  the  affection,  and  which  on  this  account 
will  be  mentioned  separately,  together  with  some  etiological 
considerations. 

(a)    Eczema  of  the  Horse. 

In  horses  eczema  chronicum  (chronic  squamous  eczema, 
Kleien  und  Schuppenflechte,  Hungerraude  [Gemaan] ;  eczema 
sec  [French])  occurs  particularly  from  insufficient  nourish- 
ment and  faulty  skin  hygiene,  and  develops  in  tender  skinned, 
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anthema;*,  inflanunations  of  the  t^kin  of  the  fptlook,  vphU'h  may  rorresj>oml  to  ery- 
i^ipelatons^  phlc^jmonoiis^  or  tiecrotio  inllaninjations  of  the  stkin  (Kirhter).  E<'zeina 
itself ^  nriaj,  nioreover,  pass  into  these  severe  iiillanimatkjns  yndtT  the  infliienee  of 
niet'hauical  faetor!*.  Kichter  a8serts  quite  juHtly,  therefore,  that  the  unscientific 
collective  name  of  '*Maiike"  shooM  be  ilropped  and  the  ret^peetivc  skin  «iij?ease 
named  acconiing  to  its  nature. 


Eczema  of  the  bend  of  the  carpal  and  tarsal 
{Raspe)  corresponds  more  to  the  previously  deseribeil  chronic 
eczema,  ami  more  frequently  runt^  its  course  without  complica- 
tions; after  the  acute  stage  it  assumes  a  scaly  chn racier,  ami 
acute  attacks  may  subsequently  arise  in  the  neighborhood. 

Acute  eczema  of  the  extremities,  of  the  loivcr  jMtrt  of  the 
chest,  of  the  lower  belli/,  ami  of  the  infimnal  region  arises 
tlirough  t!ie  influence  of  soaking  antl  cold  in  horses  after  Uuig 
continued  work  on  muddy  roads  in  cold,  wet  weather.  On  the 
skin  of  these  parts  which  are  splashed  with  the  nnid  of  the 
street,  and  especially  on  the  inside  of  the  extremities,  an  in- 
flammation arises  which  Ijcars  the  characteristics  of  acute 
eczema,  and  not  infref|ucntly  edenmtous  swellings  nuiy  be  no- 
ticed. As  a  result  of  tlie  free  exudation,  scales  and  scabs  form 
which  mat  the  hair  and  later  both  fall  off  together.  The  changes 
disappear  later  on  of  their  own  accord. 

Clironic  scurf  if  eczema  of  the  linig  haired  parfs  of  the  body 
(socalled  scurliness  of  the  nmne  and  tail,  plica  polonica)  de- 
velops on  the  upper  part  of  the  mane  (socalled  scurfy  neck), 
also  on  the  tail,  and  especially  at  tlie  root  of  the  tail  (scurfy 
tail),  rarely  also  on  the  head  (socalled  scurfy  head  and  lips). 
Sweat  an*l  dirt  predispose  to  its  development,  also  gnawing  and 
rul)bing  of  tiie  spots,  caused  by  the  itching;  likewise,  the  fatty 
nature  of  these  places  and  the  thick  layer  of  fat  under  the  skin 
of  the  neck,  IMoreover,  repeated  washing  with  soap  or  frequent 
wetting  promotes  the  occurrence  of  the  disease  by  softening  the 
horny  layer  of  the  skin. 

The  initial  stage  of  the  disease  usually  remains  nnnoticed 
since  it  afFeets  ba<lly  cared  for  horses,  and  the  skin  is  covered 
with  long  hair.  Attention  is  lirst  calleil  to  it  when  the  anitnals 
become  restless  in  consequence  of  the  intense  itching,  and  the 
hair  Iiegins  to  fall  out.  The  hair  of  the  nmne  l*eeomes  matted 
into  a  plaitdike  knot  which  can  hardly  be  unraveled  (Weichsel- 
zopf,  jilica  polonica)  from  the  accumidated  dirt  and  s»^e*retion. 
After  removal  of  the  thick  layer  of  dirt,  which  is  usually  only 
possible  after  clipping  the  hair,  the  greatly  thickened  skin  which 
forms  thick  transverse  wrinkles  is  brought  to  view,  its  moist 
and  raw  surface  being  covered  with  a  snieary,  sticky,  fatty,  ill- 
smelling  mass  composed  of  pus,  epidenual  <lefritus  and  dirt. 
At  the  tail  the  signs  of  acute  inflanmiation,  and  especially  the 
formation  of  pus  are  less  in  evidence,  but  the  thickened  skin  is 
covered  with  dry  scabs  under  which  the  skin  shows  the  charac- 
teristics of  eczema  rul>rum  madidans,  or  oti  its  surface  only 
small  dry  scabs  are  found  in  place  of  crusts. 

In  some  cases  painful  pustules  arise  in  consequence  of  puni- 
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lent  iijflammation  of  the  liair  bulbs,  from  the  middle  of  which 
a  hair  shaft  emerges  (eczema  syeosifo nne,  Schindelka).  In 
consequoiice  of  the  proliferation  of  connective  tissue  in  the 
coriuin  and  of  its  shrinking^  the  hair  papilla?  disappear,  the 
fallen  hairs  are  replaced  hy  thinner  ones,  and  later  on  no  more 
hair  grows.  In  this  way  the  hair  of  the  tail  becomes  thinner,  until 
finally  the  root  of  the  tail  becomes  quite  bald,  and  only  at  the 
plaees  situated  lower  down  whisps  of  hair  remain  (soealled  rat 
tail). 

Selmrrheie  ecisema  (Eczema  seborrhoieum,  Unna)  is  met 
with  occasionally  in  horses  (Megnin,  Schindelka,  Mai'ek).  The 
affection  commences  with  the  desquamation  of  many  bran-like 
scales.    Then  lamellae  develop  on  the  sides^  on  the  nape  of  the 


Fig.  123.    Eczema  Seborrhoeicum. 

neck  and  on  the  head,  which  are  rounded  or  elliptoid  in  shape, 
as  lar^c  as  a  dollar  and  up  to  2  cm.  in  thickness;  they  are  yel- 
lowish-gray or  gray,  have  a  greasy  luster,  feel  greasy,  and  *are 
depressed  in  the  center.  These  lamella?  mat  the  hairs  together 
and  are  easily  removed  with  them.  The  skin  is  either  only  red- 
dened (on  the  nnpigmented  parts  of  the  body)  especially  around 
the  onter  margin  of  the  deposits,  or  it  is  slightly  moist.  The 
disease  may  in  time  affect  the  entire  snrface  of  the  body  in 
which  case  the  plaqnes,  which  are  originally  sharply  circum- 
scribed, may  iniite;  it  canses  no  or  at  most  bnt  little  itching. 

By  snitahle  treatment  it  is  easy  to  arrest  the  process  for  a 
short  time,  bnt  relapses  soon  occur,  so  that  the  disease  is  hard 
to  cure  definitely,  and  in  the  meantime  may  lead  to  exhaustion 
of  the  patient. 
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The  cause  of  peborrheic  ecsenia  is  unknown,  but  the  influence  of  microorgan- 
isms seems  not  improbable,  although  in  a  case  of  the  authors  it  was  not  possible 
to  transmit  the  disease  to  a  healthy  foal  by  rubbing  the  triturated  scabs  into  the 
shaved  and  scarified  skin,  and  in  the  cases  hitherto  observed  no  microorganisms 
were  found.  (In  a  case  of  the  authors  the  mother  of  a  diseased  animal  had  ap- 
parently  been  similarly  affected   herself.) 

To  what  class  seborrheic  eczema  belongs  has  not  yet  been  determined.  Unna 
considers  it  an  independent  form  of  eczema  which  has  a  tendency  to  serpiginous 
extension  as  well  as  to  central  spontaneous  healing,  and  is  characterizeil  by  an 
abnormal  high  fat  content  of  the  deposition  of  the  skin.  The  same  author  con- 
siders seborrheic  eczema  to  be  related  to  psoriasis,  taking  this  to  be  only  an  ex- 
treme and  extremely  fatless  modification  of  the  very  variable  seborrheic  eczema. 
On  the  other  hand  most  medical  men  are  not  yet  convinced  that  the  eczematous 
nature  of  seborrheic  eczema  has  been  proved,  and  some  consider  it  an  open  ques- 
tion whether  it  should  not  be  looked  upon  as  a  trichophytic  disease. — Schindelka 
considers  the  disease  to  be  a  form  of  eczema. 

In  donkeys  Boss!  noticed  a  seborrheic  eczema.  On  the  forehead,  cheeks,  neck, 
at  the  breast  and  under  parts  of  the  body  the  hair  could  easily  be  pulled  out  and 
was  matted  by  orange  yellow  greasy  scabs,  the  hairless  places  being  covered  with 
bran-like  scales;  intense  itching  was  also  present.  Washing  with  warm  lye  and 
suitable  feeding  resulted  in  healing  in  a  short  time. 

The  exanthemata  occurring  in  the  course  of  strangles  or  catarrh  of  the  air 
passages  and  often  accompanied  by  itching  (Cagny,  Leblanc)  should  not  be  classi- 
fied as  an  eczema,  since  it  only  constitutes  a  partial  symptom  of  strangles  (Com- 
pare Vol.  I). 

(b)     Eczema  of  Gattle. 

Apart  from  the  eczema-like  malt-  and  potato-eruption 
C'Schlempeausschlag'')  acute  eczema  occurs  only  rarely  in 
cattle  and  develops  chiefly  in  animals  that  are  confined  in  dirty 
barns  and  are  badly  nourished  and  cared  for.  Favorite  points 
of  attack  are  the  forehead,  the  back  of  the  neck  and  the  root  of 
the  tail,  where  it  sometimes  assumes  the  form  of  a  squamous 
eczema,  and  again  spreads  over  the  whole  surface  of  the  skin 
causing  moist  eczema  with  intense  itching.  In  the  latter  case 
pustules,  and  later  on  thick  scaly  scabs  arise,  so  that  now  the 
character  of  the  disease  corresponds  to  that  of  eczema  rubrum 
and  impetiginosum.  In  this  form  the  disease  develops  in  the 
winter  and  especially  in  animals  employed  at  hard  work  (La- 
fosse)  and  by  constant  rubbing  deep  seated  inflammation  of  the 
skin  and  abscess  formation  may  be  produced. 

On  the  other  hand  acute  eczema  may  occur  after  the  use  of 
mercurial  preparations,  especially  gray  ointment  (E.  mercu- 
riale)  and  in  connection  with  scab.  Eczema  also  occurs  on  the 
hind  fetlocks,  seldom  on  those  of  the  fore  limbs,  and  runs  a  sim- 
ilar course  to  that  seen  at  the  fold  of  the  fetlocks  in  horses. 

Between  the  digits  an  acute  eczema  (intertrigo)  develops 
if  the  animals  travel  much  on  stony  or  muddy  roads,  or  if,  in 
the  barn,  their  feet  are  constantly  soiled  by  liquid  manure.  On 
the  fine  skin  at  this  place  little  vesicles  break  out,  which  later 
change  into  intensely  reddened,  sensitive,  moist  spots. 

At  the  end  of  the  tail  under  the  hair  of  its  tuft  an  acute 
eczema  (tail  eczema)  occurs  in  cattle  which  are  continuously 
stabled.  Dampness  and  dirt  play  a  part  in  its  production, 
especially  if  the  animals  are  fed  on  sloppy  food. 

Chronic  eczema  can  also  develop,  owing  to  want  of  clean- 
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(c)     Eczema  in  Sheep. 

Chronic  squamous  eczema  in  slicop  occurs  in  the  course  of 
chronic  diseases  (fluke,  venninous  bronchitis,  etc.)  which  lead 
to  anemia  and  cachexia  (socalled  Hungerrdude)  and  besides  to 
desquamation  of  the  dry  and  less  elastic  skin.  A  similar  eczema 
also  occurs  in  consequence  of  lack  of  attention  and  care. 

The  socalled  greasy  heel  (eczematous  Mauke)  occurs  on 
the  fetlocks  of  sheep  kept  in  damp  and  dirty  places.  It  pro- 
duces a  form  of  disease  similar  to  that  of  eczema  of  the  fetlock 
in  the  horse. 

Much  more  frequent  and  important  is  the  acute,  moist 
eczema  (moist  or  fat  scab,  ''Regenfdule")^  which  occurs  in 
sheep  in  which  the  fleece  is  not  very  close  on  the  back,  and 
affects  the  back,  loins  and  croup,  but  seldom  the  head,  neck 
and  shoulders.  It  is  due  to  the  animals  getting  wet  through, 
especially  in  damp,  cold  weather,  on  the  pasture.  Under  the 
influence  of  long  continued  dampness,  the  horny  layer  of  the 
skin  is  loosened  and  an  acute  inflammation  develops  in  the. 
unprotected  cutis,  leaving  a  weeping  red  surface  which  is  de- 
prived of  its  horny  layer  and  freely  exudes  serous  fluid  which 
dries  and  forms  crusts.  The  skin  is  swollen,  sensitive,  cracked 
in  places  and  the  process  is  accompanied  by  more  or  less  severe 
itching.  The  tufts  of  w^ool,  which  have  become  matted  by  the 
crusts,  fall  out,  so  that  a  considerable  loss  in  wool  may  result. 
The  sheep  which  are  badly  nourished  are  much  debilitated  if 
the  affection  persists  for  a  long  time.  With  the  onset  of  dry 
weather,  or  after  putting  the  sheep  in  clean  roomy  quarters, 
the  skin  dries  up  quickly  and  the  inflammation  disappears  in  a 
short  time. 

As  solar  eczema,  an  eczematous  inflammation  of  the  skin 
arises  if  the  integument  of  the  sheep  is  exposed  to  the  hot  rays 
of  the  sun  immediately  after  shearing.  Simultaneously  with 
reddening,  swelling  and  tenderness  of  the  skin  vesicles  develop, 
followed  by  moist  spots,  and  finally  big  crusts  on  the  neck, 
back  and  sides.  Young  and  feeble  animals  may  succumb  to  the 
complaint. 

Intertrigo  is  an  eczema  between  the  claws  which  is  due  to 
the  same  causes  as  in  cattle  (page  853). 

(d)     Eczema  of  the  Dog. 

Eczema  undoubtedly  is  met  with  most  frequently  in  dogs, 
and  in  a  number  of  cases  the  various  stages  of  its  development 
may  be  followed  quite  readily.  The  form  of  the  disease  in 
individual  cases  is  extremely  variable.  The  inflammatory  pro- 
cess is  produced  most  frequently  by  faulty  care  of  the  skin, 
by  dirt  accumulated  on  the  skin,  parasitic  fleas  and  lice,  wetting 
of  the  hair  in  the  neighborhood  of  the  natural  openings  of  the 
body,  with  excreta,  etc. ;  the  fine  texture  of  the  skin,  especially 
in  well-bred  and  fat  dogs,  and  doubtlessly  also  digestive  dis- 
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turlianees  exert  a  pre'  jr  iiiiliieiieeu     In  this  conneeuor 

gtron^icly  spioeii  or  gpoi  .  ba^  a  prejmfigial  infloeneey  mm 

proveii  by  the  fact  tbat  an  emphatic  imprcivemeiit   may 
bron^ht  abont  in  this  ease  by  internal  treatment  only- 

The  acute  diffuse  eczema  of  thici-haired  parts  of  the  ho^i 
(eczema  rnbrum  [Bar])  begins  most  frequently  under  the  ears^l 
on  tJie  neck^  along  the  median  line  on  the  back*  on  the  exte^mal^ 
surfaces  of  the  thighs  and  on  the  shoulders.    It  deelares  itself 
by  one  or  several  occasional  spots  the  size  of  a  cent  piece, 
qoickly  increa&e  in  size,  so  that  in  one  or  two  days  they  mre 
big  as  a  tea  plate  and  later  even  more  extensive  are& 
affecte*!  (Fig.  125).    The  development  of  the  eczema  may 
observed  closely  in  all  its  stages  often  at  the  same  plaj?e^  fronj 

the  occurrence  of 


of   the   skin,    of    ]>apiiils^ 
and  vesicles,  to   the  pro- 
nonnced    swelling-    of   the 
cnticle  with  moisture  and 
scab    formation;     or    the 
different   stages    may   be 
observer!  in  different  part^ 
of  the  body  at  one  time. 
The  severely  diseascfl 
parts   of  the    skin    which 
usually  exhibit    roundish, 
sharply  circumscribed, 
moist  shining^,  orange  vel- 
Jow  or  red  spots  are  sur- 
rounded by  fresh  papules 
and  vesicles,  and  further 
outwards    by     a     darker 
red    ring.     Between     the 
papules  and  vesicles  one 
also  finds  greatly  swollen 
and  glistening  orifices  of 
the  hair  bulbs.    After  a 
certain  time  the  affected 
skin  is  covered  from  the  center  outwards  at  first  by  a  thin  and 
yellowish-green  crust,  although  it  continues  to  secrete  a  serous 
or  purulent  exudate  for  some  time.    The  process  is  always  ac- 
companied by  great  tenderness  and  very  severe  itching,  which 
causes  the  animals  to  lick^  rub,  scratch  and  bite,  and  in  conse- 
quence of  this  the  infiammation  extends  into  the  deeper  layer 
of  the  cutis  and  even  into  the  sulicutaneous  connective  tissue. 
In  addition  to  a  more  intense  swelling  there  occurs  an  exudate 
which  is  more  purulent  and  which  irritates  the  excoriated  sur- 
face of  the  skin  upon  which  many  pustules  and  even  abscesses 
may  form;  the  hair  falls  out  soon  after  the  onset  of  the  attack, 
or  becomes  thin  at  the  periphery  and  stands  upright.    The  re- 
gional lymphatic  glands  often  show  acute  swelling. 


Fig,  124.      Kirzprna   niitruTii   itiadi<ian9    vtth 
crotnl  rncnistration  in  m,  dog^ 
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The  healing  of  the  different  eczematous  patches  usually 
occurs  within  3  to  4  weeks  or  earlier,  but  owing  to  the  recur- 
rences which  follow  each  other  in  rapid  succession,  the  disease 
usually  becomes  protracted  and  changes  into  chronic  diffuse 
eczema.  In  the  course  of  this  disease  the  skin  becomes  thick- 
ened and  wrinkled,  it  cracks  at  places,  bleeds  easily,  and  the 
hair  bulbs  atrophy.  In  such  cases  complete  recovery  can 
scarcely  be  expected  and,  even  in  case  of  improvement,  the  skin 
remains  thickened;  scaling  and  desquamation  continue  on  its 
dry  surface,  and  here  and  there  isolated  hair  grows  which  ap- 
pears thin  and  wavy. 

This  disease  is  particularly  frequent  in  long-haired  dogs  (at  the 
Ziirich  clinic  in  the  course  of  4  years,  36%  of  the  skin  diseases  of  dogs 
were  due  to  it) ;  according  to  Bar,  who  has  studied  it  closely,  it  is  due 
to  a  micrococcus  foimd  by  him  in  the  affected  skin,  and  he  considers 
it  a  specific  affection,  having  succeeded  in  two  cases  in  producing  the 
disease  artificially  with  cultures  of  the  micrococcus.  A  direct  trans- 
mission of  the  disease  does,  however,  never  take  place. 

Acute  diffuse  eczema  occurs  much  more  rarely  on  the 
thinner  parts  of  the  skin  and  in  such  cases  affects  the  groin  and 
the  inner  surfaces  of  the  thighs,  extending  later  on  to  the  belly 
and  chest  and  still  later  to  the  flanks  and  elbow  region,  and  on 
to  the  neighborhood  of  the  lower  lip,  but  it  does  not  usually 
pass  on  to  the  parts  of  the  body  which  are  thickly  covered  with 
long  hair  (Megnin).  In  this  form  eczema  occurs  most  fre- 
quently in  one  or  two-year-old  dogs,  and  in  certain  breeds  it 
is  remarkably  frequent,  so  that  its  occurrence  appears  to  be 
favored  by  heredity  (Cadeac;  in  Pokrow^ski's  case,  the  whole 
of  a  litter  became  bald  and  suffered  from  eczema).  The  disease 
commences  with  the  development  of  very  small  clear  vesicles. 
Under  the  magnifying  glass  one  can  see  numerous  superficial, 
punctiform  losses  of  substance,  which  later  coalesce  into  a 
larger  raw,  exudating  surface.  Itching  is  intense,  yet  in  spite 
of  frequent  scratching  no  scabs  develop,  nor  are  any  severe 
changes  produced.  Suitable  treatment  rapidly  leads  to  re- 
covery. 

Seborrheic  eczema  was  observed  by  Schindelka,  and  was 
manifested  by  symptoms  similar  to  those  seen  in  the  horse 
(see  page  852). 

Circumscribed  eczema  (Eczema  partiale),  in  contrast  to  the 
other  forms  of  eczema,  shows  no  inclination  to  extend,  and 
occurs  in  those  parts  of  the  body  which  are  frequently  exposed 
to  mechanical  irritation,  macerated  by  secretions  or  irritated 
by  dirt.  The  affection  may  either  exhibit  the  characteristics  of 
acute  eczema  or  take  a  chronic  course.  In  this  form  the  cir- 
cumscribed eczema  frequently  develops  on  the  back  (E.  dorsi), 
especially  in  old  animals  and  in  insufficient  care  of  the  skin,  and 
generally  runs  the  course  of  chronic  eczema.  From  the  root  of 
the  tail  to  the  withers,  and  not  infrequently  further  forwards, 
the  skin  of  the  back  appears  bald  or  sparsely  covered  w^ith  hair; 
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it  is  usually  unevenly  thickened,  forming  thick  and  firm  folds, 
and  between  these,  as  also  in  other  places,  it  secretes  moisture ; 
sometimes  scales  and  scabs  are  also  encountered.  The  disease 
is  accompanied  from  the  commencement  by  intense  itching,  and 
sometimes  the  eczema  is  obstinate  and  persistent.  Kczema 
occurring  on  the  skin  of  the  tip  of  the  tail  may  lead  to  ulcer- 
ation (tail  ulcer)  because  the  animal  licks  and  gnaws  the  itching 
place. 

Circumscribed    eczema    arises    rather   frequently    on    the 
bridge  of  the  nose  (E.  nasi),  on  the  cheeks  (E.  buccarum),  on 
the  arch  of  the  orbit  (E.  superciliorum),  and  on  the  neck  (E. 
nuchae)  where  its  occurrence  may  be  due  to  wearing  a  muzzle 
or  to  the  collar.     In  this  form  the  lesion  is  generally  moist  and 
scaly,  although  small  vesicles  may  be  seen  around  the  diseased 
parts,  and  on  the  neck,  especially  in  fat  animals,  bleeding  cracks 
between  the  folds  of  the  skin.     At  the  elbow  joint  or  hock  a 
chronic  eczema  may  arise,  which  is  evidently  due  to  the  irrita- 
tion of  lying  or  sitting  on  hard  ground;  it  is  characterized  by 
the  formation  of  thick,  horny  scales,  accompanied   by  slight 
itching.     In  dogs  the  skin  of  the  scrotum  (E.  scroti)  or  the  pre- 
puce, in  bitches  the  lips  of  the  \^lva  (E.  vulvae)  may  be  the  only 
localization  of  the  disease,  which  is  moist  or  vesicular  on  the 
scrotum  of  the  dog,  and  may  lead  to  severe  swelling  of  the  loose 
cellular  subcutaneous  tissue  as  a  result  of  frequent  rubbing  of 
the  fine  skin.     In  the  neighborhood  of  the  other  natural  open- 
ings of  the  body  the  disease  probably  develops  from  the  acrid 
action  of  the  excreta;  so  especially  on  the  eyelids   (E.  palpe- 
brarum) in  consoquonoe  of  inflammation  of  the  conjunctiva  and 
of  the  laehrjnnal  canal,  on  tho  lips,  especially  in  the  neighbor- 
hood of  the  angles  of  tho  mouth  (E.  labionmi)  also  about  the 
anus  and  in  tlio  region  of  the  perineum  (E.  ani). 

Of  the  circumscribed  forms  of  eczema,  the  greatest  impor- 
tance attaches  to  eczema  of  the  external  ear  and  of  the  external 
auditor!/  nieatns.  This  complaint  is  designated  as  inner  ear- 
worm  or  otitis  externa,  and  has  been  studied  especially  by 
Becker  and  Imhofer.  Aside  from  the  otitis  externa,  which  de- 
velops in  distemper  as  a  painless  moist  eczema  and  accompa- 
nied by  copious  gray  secretion  (according  to  Lange  in  50%  of 
distemper  cases  [see  Vol.  I]),  eczema  of  the  external  oar  de- 
velops either  at  the  same  time  with  eczema  of  the  other  parts 
of  the  skin,  or  mostly  as  an  independent  affection  through  the 
influence  of  chemical  irritants,  although,  at  least  in  some  of  the 
cases,  microoi-gaiiisms,  (»spe(»ially  pus  cocci,  may  be  responsible. 
Acconling  to  Lnhofer  the  infectious  material  penetrates  from 
the  hair  bulbs  into  the  numerous  glands  of  the  auditory  meatus 
and  starts  an  iiiflannnatory  process  which  finally  produces  a 
connective  tissue  degeneration  of  the  glands,  in  consequence 
of  which,  this  disease*  should  be  distinguished  from  eczematous 
otiti<les  an<l  known  as  otitis  extcM-iia  genuina.  Such  a  distinction 
cannot,   howcv(M-,   he   made   clinically.     In   consequence   of  the 
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unfavorable  aiiatomif'nl  conditions,  <^ar  wax  and  dirt  easily 
acenmnlaie  in  tlip  external  nieatna,  wliieli  tlien  deeooipoirie  and 
form  irritant  snl)t>tanees.  The  process  of  tleeoniposition  is 
favored  by  bandages  on  tlie  head  and  the  skin  of  the  external 
meatus  is  now  and  then  macerated  by  penetrating  water  or  by 
medicines.  The  disease  may  also  be  prodnced  try  mechanical 
iiijnries,  sneli  as  seratehing,  rnbl>ing,  violent  shaking  and  the 
like,  especially  if  animal  parasites  are  present  or  if  the  meatus 
is  soiled  with  substances  which  later  decompose.  Breed  is  of 
importance  inasnnich  as  dogs  with  long  and  thick  hair  round 
the  external  meatus,  such  as  daclishunds,  setters  and  poodles^ 
are  ebiefly  attacked,  as  in  them  the  ear  wax  does  not  soon  dry 
up  and  soon  decomposes  Itecause  of  the  increased  wannth  in  the 
anditoiy  canal 

The  symptoms  consist  in  violent  itching  and  severe  pain, 
shaking  tbe  head,  scratching  of  tlie  ears,  crying  out  or  whining 
without  apparent  cause,  and  holding  the  head  oldiquely  or 
stiffly,  accordingly  as  one  or  both  ears  are  atTected.  At  the 
commencement  or  in  a  slight  case  the  anivnals  show  pk*asnre 
when  the  ear  is  scratched  or  pressed^  but  later  they  avoid  being 
touched;  they  even  show  an  inclination  to  liite  and  appear  surly 
and  dejected.  The  external  meatus  usually  contains  a  copious, 
yellowish,  chocolate-colored  to  dark  brown  smeary  ill-sTiu*Iling 
secretion  (otitis  catarrbalis  according  to  Becker)  prodnced  by 
a  mixtnre  of  the  serous  exurlate  with  the  copiously  se(*rete4l 
ceramen;  sometimes  it  produces  complete  occlusion  of  the  ear 
passage,  aufl  in  consequence  loss  of  hearing  and  matting  of 
the  hair  around  the  ear.  If  pressure  is  exercised  on  tbe  base 
of  tlie  ear,  the  secretions  produce  a  squashing  or  popping  noise. 
Sometimes  one  tinds  on  the  contrary  merely  a  greenish  yellow, 
evibsmelling  pus  without  visible  admixture  of  ear  wax  (otitis 
puruleiita  according  to  Becker),  The  skin  itself  appears  dif- 
fusely reddened,  swollen,  sonietimes  cracked  and  easily  l)lcec}- 
ing,  especially  on  tbe  crests  of  its  folds.  Through  long  continu- 
ance the  process  becomes  chronic,  and  leads  to  the  formation 
of  Ideeding  spots  which  may  be  as  large  as  a  cent  piece.  These 
show  m>  tendency  to  beal,  especially  at  tbe  folds  (otitis  ulcerosa 
according  to  Bei*ker),  and  if  healing  is  efTected,  relapses  occur 
readily.  The  complaint  may  be  accompanied  by  slight  to  mod- 
erate fever. 

In  the  meantime,  a  new  fonuation  of  coimective  tissue 
takes  idace  in  tbe  neighborhood  of  the  ulcers,  through  which 
warty  granulations  form  or  more  frequently  a  diffuse  firm 
thickening  of  the  whole  auditory  meatus  occurs  (otitis  chronica 
hyperidastica  acconling  to  Becker)  and  even  lime  salts  may  be 
deposited,  as  a  result  of  which  tbe  ears  may  stand  out  from  the 
head.  At  times  the  ear  passage  is  eonipletely  closed  through 
thickening  of  its  wall,  and  then  tbe  few  glands  which  have  re- 
mained unatTected  change  to  cyst-like  cavities.  As  sequela*  of 
otitis  may  l»e  noticed:     otlifrmatoma,  ulceration  of  the  tip  of 
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the  ear,  eczema  or  even  phlegmons  of  the  ear  flap;  in  excep- 
tional cases  perforation  of  the  drum  of  the  ear  and  otitis  media 
are  said  to  occur. 

A  further  form  of  circumscribed  eczematous  disease  is  the 
eczema  of  the  skin  between  the  toes  (E.  interdigitale.  Inter- 
trigo) which  begins  with  a  vesicular  eruption,  but  later  assumes 
a  moist  character,  and  in  this  form  may  continue  for  a  long 
time;  owing  to  the  severe  pain  it  greatly  impedes  locomotion. 
This  form  of  eczema  develops  chiefly  in  pointers,  probably  as  a 
result  of  irritation  of  the  skin  during  the  chase  by  thorns  and 
punctures  between  the  toes. 


(e)     Eczema  of  Swine. 

In  swine  eczema  is  observ^ed  comparatively  rarely  and  is 
designated  as  soot  of  young  pigs  (pitch  scab,  scab  rash).     It 
attacks  almost  exclusively  only  young  pigs  which   are   badly 
cared  for  and  kept  in  dirty  sties,  or  pigs  which  are  weak  and 
anemic    from    chronic    diseases    (rickets,    swine    plague,    hog 
cholera,  pyobacillosis).     Sarcoptic  scab  often  forms  the  foun- 
dation for  the  disease  or  the  very  frequent  mange  of  young 
swine  is  mistaken  for  **soot  of  young  pigs"  or  ** pitch  scab.'' 
On  diiTerent  parts  of  the  body,  but  chiefly  on  the  thighs,  on  the 
sides  of  the  chest,  on  the  belly,  occasionally  on  the  eyelids,  an 
intensely  itching  vesicular  eruption  occurs,  which  now  and  then 
affects  the  whole  surface  of  the  body.     The  contents  of  the 
vesicles  soon  become  purulent,  but  after  bursting  thick  crusts 
form  on  the  red  moist  surfaces  which  become  dark  brown  or 
])lack  in  color  because  of  tlie  admixture  of  dirt.    The  aflfeetion, 
which  is  often  mistaken  for  pox,  exhausts  the  feeble  animals 
greatly,  but  usually  heals  vdtli  suitable  treatment. 

In  now-born  litters  of  the  higher  breeds  severe  eczema-like  skin  disoaj-e,  some- 
times epizootic  in  extent,  may  develop  on  the  second  to  fifth  day  of  life.  Acconl- 
in^  to  the  description  of  Walthers  a  parchment-like  covering  develops  at  different 
places  on  the  skin,  on  which  small  vesicles  arise.  After  they  burst  blackish  brown 
crusts,  with  central  depressions,  form  on  the  sensitive  and  itching  moist  surfaces 
so  that  the  skin  a])pears  as  if  smeared  with  soot.  The  sick  animals  are  feverish, 
they  suck  little,  become  very  weak,  and  finally  die  with  s^Tuptoms  of  diarrhea. 
In  6  or  7  days  all  animals  of  a  litter  are  affected,  and  the  disease  also  attacks  the 
litters  of  other  sows  as  well  as  the  teats  of  the  mother  swine.  In  strong  animals 
the  affection  only  develops  4  or  5  <lays  after  birth,  and  runs  a  mild  course. 

Diagnosis.  Eczema  is  easily  reco<^nized  in  all  species,  when 
typically  manifested,  by  the  rapid  development  of  nodules, 
vesicles  and  pustules  as  well  as  by  the  reddened  and  moist  con- 
dition of  the  skin  which  in  spots  is  deprived  of  the  superficial 
layer  of  tlio  epidermis.  The  last  mentioned  sjTnptom  makes 
it  possible  to  distin.<i:nisli  between  simple  desquamation  or  scal- 
ing of  the  skin,  Ix'cause  here  the  skin,  still  covered  with  horny 
epidermis,  ay)pears  dry  underneath  the  easily  removable  dry 
scales.     The  reco^niition  of  eczema  is  often  rendered  difficult 
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by  the  associated  traumatic  inflammation  of  the  skin,  because 
tlicn  the  cutis  is  exposed  through  suppuration  and  tissue  de- 
struction, and  even  ulceration  and  purulent  inflammation  of 
the  subcutaneous  connectivie  tissue  may  be  present.  In  such 
cases  it  is  possible  to  form  an  opinion  on  the  nature  of  the 
disease  from  its  locality  and  history;  moreover,  in  eczema  one 
often  finds  small  vesicles  and  moist  surfaces  at  the  edges  of 
the  more  severely  inflamed  parts  of  the  skin.  A  special  diag- 
nostic significance  attaches  particularly  to  the  presence  of  moist 
spots  (Kaposi  recommends  in  doubtful  cases  to  rub  diluted 
potassium  hydrate  on  the  affected  skin,  whereupon  small 
moist  dots  or  vesicles  appear  in  cases  of  eczema).  The  more  or 
less  similar  diseases  with  the  formation  of  large  crusts  on  the 
skin  may  be  differentiated  on  this  basis,  since  in  them  a  deep 
necrotic  ulcerous  base  becomes  visible  after  removal  of  the 
crusts. 

The  demonstration  of  eczema  does  not,  however,  exhaust 
the  requirements  of  diagnosis,  for  the  discovery  of  the  cause  is 
of  great  importance,  both  practically,  and  from  a  therapeutic 
point  of  view.  Skin  diseases  caused  by  animal  parasites, 
and  especially  the  different  fonns  of  scab  frequently  exhibit  the 
characteristics  of  eczematous  inflammation,  and  therefore  a 
mistake  in  diagnosis  is  easily  possible,  especially  in  horses, 
dogs  and  swine.  A  slow  development  at  the  beginning  and 
increased  itching  at  night,  and  in  warm  places  as  well  as  the 
presence  of  vesicular  eruptions  speak  in  favor  of  a  parasitic 
cause  of  the  disease,  but  these  signs  cannot  always  be  found 
at  every  examination  even  in  the  severe  forms  of  eczema,  and 
moreover  in  neglected  cases  only  a  severe  form  of  dermatitis 
is  generally  present.  Acariasis  may  be  easily  recognized  by 
the  favorite  localization  of  the  disease  and  in  the  pustulous 
form  by  the  presence  of  large  nodules  and  peculiar  bluish  trans- 
parent pustules  as  well  as  by  the  fact  that  the  thickening  of 
the  skin  is  always  considerable;  the  squamous  form  of  acarus 
scab  can  in  many  cases  only  be  differentiated  from  circum- 
scribed eczema  by  the  aid  of  the  microscope,  unless  it  occurs  un- 
der the  form  of  alopecia  areata.  Sarcoptic  scab  is  often  easily 
recognized  on  the  basis  of  its  occurrence  in  certain  favorite 
spots  and  from  the  fact  that  in  proportion  to  the  severity  of  the 
skin  disease  the  itching  is  intense,  but  not  infrequently  this  also 
is  only  possible  through  microscopic  examination  and  by  dem- 
onstrating the  transmissibility  of  the  disease.  Microscopic  ex- 
amination cannot  be  avoided,  especially  in  those  cases  in  which 
the  customary  treatment  of  eczema  produces  no  improvement, 
since  it  is  usually  successful  in  cases  that  are  not  advanced  too 
far.  In  suspected  sarcoptic  scab  the  examination  often  re- 
quires long  and  repeated  investigation,  while  the  dermatocoptes 
or  dermatophagus  mites  are  easier  to  find.  Larger  parasites 
which  subsist  and  wander  on  the  surface  of  the  skin  (ticks, 
fleas,  lice)  generally  may  be  found  without  much  difficulty. 
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In  itehinfl^  of  the  skin  the  integumaaft  at  most  shows  cmtj 
the  eflfects  of  scratching  while  changes  in  the  skin  itself  aie 
wanting.  Acne  in  horses  (soealled  summer  or  heat  rash,  ete.) 
is  distinguished  from  ecMma  by  the  oeenirenoe  of  large,  bat  not 
crowded,  nodnles  between  wh£di  the  sUn  appears  normal;  aft 
the  same  time  sensitiveness  to  pressure  is  more  proaoiiiieed 
than  itching  at  the  ori^nallr  affected  spots,  and  the  disease 
heals  in  a  short  time.  Dermatitis  pnstnlosa  eontajsioea  in  eoor 
trast  to  eczema  is  characterised  by  its  highly  contagions  natore 
and  by  the  formation  of  small  vericles  on  roundish  elevafted 
spots  of  the  sUn,  after  their  bursting  gummy  scabs  form; 
itching  is  entirely  absent  Erythema  of  the  f eUock  may  be  dis- 
tinguished from  eczema  by  its  transient  nature^  bnt  it  may  de- 
velop into  eczema  if  neglected.  Necrotic  inflammation  of  the 
sldn  of  the  fetlock  (soealled  necrotic  "greasy  heels")  may  be 
differentiated  from  eczematous  greasy  heel  by  tbe  character  of 
its  symptoms.  Herpes  tonsurans  and  favns  may  be  distinr 
guished  from  seborrheic  eczema  by  their  contagions  nature^ 
also  by  the  presence  of  fungous  elements  round  abont  the  hair 
or  in  the  superficial  layers  of  the  sldn  (sometimes  diffikmlt  to 
prove),  also  by  the  fact  that  in  herpes  tonsurans  the  hairs  bresk 
off  closely  at  the  orifice  of  the  hair  follicles  or  above,  and  in 
favus  they  appear  dull  and  brittle,  whilst  in  seborrheic  ^'i— gynm 
they  fall  out  entirely;  in  favus  also  the  peculiar  character  of 
the  scabs  is  an  important  distinguishing  factor. 

Traumatic  inflammations  of  the  skin  also  enter  into  con- 
sideration in  the  diagnosis  of  eczema,  but  here  tbe  skin  always 
undergoes  a  more  or  less  deep  destruction  of  tissue  and  a  layer 
of  skin  of  variable  thickness  mortifies,  the  inflammatory  changes 
developing  more  by  way  of  a  reaction.  Besides,  suppuration 
is  more  frequent  in  this  affection,  while  nodnles,  vesicles  and 
pustules  do  not  form. 

Variola  can  only  ])e  mistaken  for  eczema  in  the  initial 
stage  or  towards  the'  end  of  the  affection,  otherwise  the  initial 
fever,  the  outbreak  of  the  complaint  over  a  large  area  of  the 
body  as  well  as  the  verj-  characteristic  appearance  of  the  large 
vesicles  should  prevent  error.  The  exanthema  of  distemper 
begins  with  the  appearance  of  red  spots  followed  bv  larger 
greenish  colored  flat  pustules,  after  their  rupture  wrinkled  dry 
deposits  form;  moisture  is  trivial  and  itching  is,  as  a  rule, 
completely  absent.  Foot-and-mouth  disease  may  simulate  inter- 
trigo, yet  its  tj-pical  course,  a  similar  eruption  in  the  luouth  and 
the  contagious-infectious  character  of  the  complaint,  especially 
on  comparison  of  several  cases  of  the  disease,  should  furnish 
sufficient  diagnostic  points,  besides  the  skin  trouble  is  not  so 
diffuse  and  uniform  as  in  intertrigo. 

Finally  in  those  cases  where  the  eczema  is  associated  with 
anemia  and  cachexia,  the  cause  of  the  bad  nutrition  must  be 
investigated,  besides  a  possible  disease  of  the  digestive  organs 
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must  always  be  borne  in  mind  in  view  of  the  possibility  of  auto- 
intoxication 

Prognosis.  Eczema  is  generally  a  benign  disease  especially 
if  its  occurrence  is  attributable  to  external  influences  and  if  it 
is  not  very  much  neglected.  In  very  chronic  cases  the  deeper 
seated  changes  in  the  skin  can,  however,  no  longer  be  remedied, 
the  more  so  as  acute  relapses  frequently  occur  wiiich  again  and 
again  interrupt  the  improvement  that  has  commenced  to  become 
manifest.  In  such  badly  neglected  cases  the  sick  animal  falls 
away  markedly  in  nutrition  in  consequence  of  continued  unrest 
and  loss  of  protein,  and  thus  the  prognosis  is  unfavorably  in- 
fluenced. Similarly  the  complaint  may  be  regarded  unfavorably 
if  it  occurs  as  a  result  of  some  chronic  internal  disease,  which 
to  a  certain  extent  renders  an  energetic  treatment  of  the  skin 
disease  impossible. 

Relapses  are  observed  frequently,  and  even  in  very  mild 
cases  and  in  those  improving  quickly  under  treatment  a  later 
attack  is  not  precluded,  although  more  frequently  it  occurs  in 
badly  nourished  animals  than  in  healthy  ones. 

Treatment.  Above  all  the  animals  should  be  protected 
from  certain  external  influences.  Animal  parasites  should  be 
destroyed  by  suitable  remedies,  dust  and  dirt  should  be  re- 
moved with  the  brush.  A  great  drawback  to  treatment,  espe- 
cially in  advanced  cases,  is  furnished  by  the  hair  coat,  conse- 
quently it  is  very  advisable  to  have  the  hair  clipped  at  and 
about  the  diseased  spots. 

Itching  must  be  controlled  in  every  case  in  large  animals 
by  tjdng  up  and  by  covering,  in  small  animals  by  well-con- 
structed muzzles,  collars  or  bandaging  of  the  affected  spots. 
Frequently  the  employment  of  even  the  most  varied  artifices 
does  not  achieve  this  object,  until  the  alleviance  of  the  itching 
or  commencing  healing  in  the  inflammatory  process  secures  re- 
lief to  the  animal. 

In  acute  eczema  it  is  advisable  to  protect  the  skin  from  the 
effects  of  water,  soap  or  even  air,  and  besides  to  remove  the 
existing  scales,  crusts  or  secretions,  which  is  most  suitably  ac- 
complished with  cotton  soaked  in  oil,  hydrogen  peroxide,  lime 
water,  linseed  oil,  and  if  need  be  with  compresses  or  poultices 
of  5%  Burow's  solution.  For  the  last  named  object  salicylic 
acid  (as  a  2  to  5%  ointment  or  in  the  form  of  a  1  to  3%  oil), 
or  carbolized  oil  may  be  employed.  In  eczema  of  the  ear  warm 
creolin  solution  should  l)e  injected  cautiously,  and  the  hair  of 
the  neighborhood  clipped,  after  which  the  collected  secretions 
may  be  removed  with  forceps  or  a  similar  instrument,  the  end 
of  which  is  wrapped  with  cotton  soaked  in  oil  or  in  creolin 
solution,  and  which  is  introduced  as  far  as  possible  into  the 
deepest  parts  of  the  auditory  passage. 

As  long  as  only  erythema,  nodules  and  vesicles  exist  on  the 
skin,  drpng  or  protecting  substances,  such  as  dusting  powder  or 
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omtnieiit,  may  be  applied.     The  best  dusting  powders  are  the 
strongl}'  hygroscopic  vegetable  powders  (Uuua)   because  after 

absorbing  the  exuded  secretion  they  turn  it  into  a  paste  which 
protects  the  skin  well  To  these  belong  Hour,  amyhiiii  tritici 
and  a*  oryza*,  lyeopodiuni,  tanuie  acid,  etc,  V^ery  favorable 
results,  however,  are  produci-il  also  liy  miueral  substances  such 
as  zinc  oxide,  lead  carbonate  (white  lead),  talcum^  ereta  alba, 
the  diiTerciit  hismntli  preparations  tbismuth  subnitrate,  airol, 
cieniiatol,  xeroform,  thioforni)  iodoform,  etc.,  w^hieh  may  be 
mixed  advantageously  with  the  vegetable  powders  in  tbe  pro- 
portion of  5-10:1.  In  more  severe  cases  it  seems  proper  to  re- 
tain the  thickly  apjdied  powfler  on  the  surface  of  tlie  skin  by 
nutans  of  a  bandage,  or  to  introduce  it  into  the  external  audi- 
tory canal  by  shaking  the  flap  of  the  ear  or  by  insufHating  the 
powder.  On  later  treatments  these  powders  are  removed  in 
the  same  manner  as  are  the  deposits  on  the  skin.  Besides  the 
protecting  powder,  10 ^>  creolin  or  ichthyol  collodion,  or  trau- 
matizin  {guttapercha  dissolved  in  H  parts  of  chlorofonii)  may 
be  applied  to  those  places  on  the  skiu  that  are  suitable. 

Ointments  or  pastes  are  properly  eniployed  later  on  or  if 
dustiug  powders  cannot  be  employed  on  account  of  long  hair  or 
will  not  stick  to  tbe  skin*  To  these  Vielong:  zinc  oxide  ointment^ 
carbonate  of  lead  ointment,  lead  and  tannic  acid  ointment, 
diachylon  ointment  with  olive  oil  (Ilebra)  or  with  vaselin 
(Kaposi)  or  parallin  (aa);  tbe  ung.  simph^x  (Uuua),  in  horses 
hydrarg.  bichlor.  annnoniatuni,  which  often  lias  a  very  good 
elYect  (1  part  to  10  parts  of  lard) ;  Unna's  zinc  paste  (10  parts 
of  zinc  oxide,  2  parts  of  terra  silica,  28  parts  of  benzoated  lard) 
or  Unna  V  sulphur-zinc  paste  (4  parts  of  preri}ntated  sulphur  to 
tlie  previously  mentioned  paste).  Just  as  eflfective  are  sai>olan, 
5  to  10%  protargol  ointment,  also  iiafalan  (according  to  Uebele 
best  as  house  nafalan;  50%  nafalan,  15%  zinc  oxide,  20%  adeps 
lana^  anhydr,  15%  solid  paraffin),  naftalan  as  well  as  pastes 
made  with  airol,  xeroform,  iodofonn,  l\(*inhardt  found  a  mix- 
ture of  15  parts  of  crude  carbolic  acid  and  100  parts  of  green 
soap  very  efficacious  in  eczema  of  the  fold  of  the  fetlock;  this 
was  spread  over  tlie  skin  and  a  bandage  applied. 

Itelung  is  usually  relieved  or  allayetl  entirely  by  means  of 
the  dusting  powders  or  ointments;  but  if  in  spite  of  these  it  is 
very  severe,  good  service  may  he  afforded  by  Jessner's  ichthyol 
paste  (ichthyol,  zinc  oxide  and  powdered  starch  aa  1  part,  vase- 
line 2  parts),  poKsiiily  paiiding  with  10%  lunar  caustic,  or  com- 
presses of  lead  water,  Goulard's  extract,  or  Burow's  solution 
may  be  employed.  In  case  of  need  the  following  may  be  siiitaVdy 
employed:  anesthesin  in  3%  alcobohe  solution  or  as  a  10% 
ointment,  or  as  dusting  powder  with  1*  parts  of  pulvis  salicylicua 
cum  talco,  also  cocaine  ointment  (1  part  eoeaiue  with  25  parts 
of  paraffin  ointment  or  lime  water-linseed  oil).  Rchlesinger  re- 
ports quick  and  favorable  results  with  dymal  (didjTuum  saliey- 
licum)  used  as  a  dusting  powder  or  as  a  10%>  ointment. 
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In  tlie  ]>rosoiico  of  iiuieli  oxiHlatioii  Ihe  drying  powdtM's 
inoiitiuiKMl  above  have  a  ^^ood  efTeet  (oiiitiiients  lio  not  atiliere  to 
the  moist  surfaces!).  After  cleaning  the  diseased  surfaces  the 
powder  sliouhl  be  applied  tliickly  2  or  -j  times  daily  and  In^fare 
each  appheatiou  the  skin  should  be  cleansed  of  the  adherent 
powder  l»y  means  of  oil.  Since  thistlo^i*'  jiowders  are  apt  to  form 
erunddy  masses  in  the  presence  of  copious  secretion  and  thus 
irritate  the  skin^  their  eniployTuent  must  at  times  be  discon- 
tinued and  thick  pastes  l)e  suhstituted,  Tlnol  is  suitable  as  a 
dusting  powder  or  as  a  solution  in  water  and  glycerine  (2:5:5), 
while  Bissauge  employs  powdered  sugar  with  good  result.  In 
more  severe  cases  paifiting  the  part  with  2  to  G%  silver  nitrate 
or  picric  acid  (1  ]>art  to  Sfi  parts  of  water  [Lassartesse] )  auil 
subsequent  apj>lication  of  powders  are  usually  efficient,  but  this 
expedient  caniHit  always  he  resorted  to  in  ligbtdiaired  liorses, 
liecause  the  remedies  stain  the  hairs  dark  or  yellow^  All  the 
remedies  indicated  above  dry  the  surface  of  the  skin,  while  silver 
nitrate  or  picric  acid  coagulate  tlie  serous  exudate,  thus  hard- 
ening the  sni*erlieial  layers  of  the  epidernus.  As  soon  as  the 
secretion  of  moisture  becomes  less,  ointments  or  pastes  may  be 
applied. 

The  skin  sliould  lie  protected  from  external  influences  for 
some  time  after  it  1ms  heeome  covered  with  fn^sb  epithelium. 
For  this  purpose  boracic  acid  (2-3%)  mixed  with  vaseline 
is  always  useful,  further  Unna^s  zinc  glue  (white  ghu3  and 
glycerine  of  each  20  parts,  zinc  oxiile  60  parts,  water  KHJ  parts) 
as  well  as  nafalan,  naftalan  and  safolan. 

In  the  treatment  of  chronic  and  seborrheic  eczema  one  must 
begin  hy  removing  ttie  large  crusts  in  the  mamier  already  indi- 
cated as  well  as  hy  cutting  away  the  warty  growths  or  skin 
excrescences  which  may  have  fornie<l;  in  most  cases  waslung 
with  soap  may  be  enijdoycd,  and  aside  from  seborrheic  eczema 
it  seeiris  suitable  to  Tmike  fatty  applications.  The  further  treat- 
ment is  deteronnc*!  by  the  couflition  of  the  surface  of  the  skin 
or  by  the  stat(*  of  the  epidermis.  If  moist  surfaces  or  folliculitis 
are  present,  the  same  means  may  he  employe*  1  as  in  the  moist 
stage  of  acute  eczema  or  in  acne  (q,  v.).  If  the  exudation  has 
ceased  or  folliculitis  is  relieved,  or  if  this  has  not  been  present 
from  the  comnn*neenn>nt,  preparations  of  tar  may  be  used  ad- 
vantageously, by  means  of  which  the  sei)aration  of  the  large  and 
cracked  horny  layer  is  facilitated.  Tlie  different  preparations 
of  tar,  such  as  ]>ix  liquida,  oleum  rusci,  oh  fagi,  oL  cadinnm  are 
all  equally  efficacious,  and  are  generally  em|jloyed  tlilnted  with 
oil,  alcohol  or  fat.  The  following  mixtures  are  in  use  among 
others:  pix  liquida,  sapo  kalians,  spir.  dilutus  2:2:1;  or  pix 
litpiida,  spir.  dilutus  aa;_or  ol.  cadinum,  ol.  sesami  aa;  or  oh 
rusci,  ol.  fagi,  ol.  sesami  aa,  etc.  Tlie  liniment  or  oil  is  applied 
ratlier  copiously  on  the  diseased  skin,  left  on  for  3  to  5  days,  anti 
afterwards  the  Iilack  scab  and  scaly  layer  is  carefully  removed. 
The  proce<bire  can  be  repeated  several  times,  but  bearing  in 
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miihl   tlie  iios.sibility  of  an   intoxiratioii,  only   small    surfaces 
Hhoultj  bo  treated  at  oiio  tiin<\     In  unler  ta  avoid  phenol  pois* 
oiling  Glaiiber-s  salts  may  lie  given  in  small  doses   internally. 
Creolin  and  lysol  are  elTeetive  and  apjilied  in  tlie  same  fonn  as 
tar.  Still  ereolin  shonld  be  used  with  eautionj  as  contrary  to  the 
(experience  of  Frdhner,  the  authors  have  often  seen  poisoning 
after  its  employment.    In  this  sta.t^o  jS^ood  etTecta  are  also  pro- 
dnced  by  naphtliol  and  naphthaline  (5  to  15%  ointment    [botli 
of  little  use  for  the  horse  ou  aeeonnt  of  daiigiT  froio  poison- 
ingj),  glycerinated  iodine  (1  part  tincture  of  iodine  and  4  parts 
glycerine),  resorcin,  salicylic  acid  (5  to  15%  ointment),  especial- 
ly in  marked  thickenings  of  the  horny  layer  or  in   seborrheic 
eczeiMa*     Ail  these  remedies  canse  a  st^paration  of  tlie   horny 
layer,  lessen  the  itchins?  and  promote  the  absorption  of  the  exu- 
date from  the  tissne  of  the  cntis.    In  olistinate  chronic  eczema 
of  the  horse  with  cracking  of  the  skin,  Boder  saw  good  effects 
from  snlplmr  and  mercury  ointment  with  the  addition  of  can- 
thari<les,  Avbile  Sehindelka  often  obtained  very  good  results  in 
chronic  seborrheic  eczema  of  dogs  l>y  using  sulphur  baths  and 
bran  baths  with  the  aildition  of  sulphurated  potash.    In  chronic 
greasj"  heel  of  tlie  liorse,  Storch  found  lead  nitrate  effieaeious 
when    he  used    it    after    removing   the    granulomas    from    the 
cleansed  skin,  pressing  it  down  with  the  linger  in  a  layer  as 
thick  as  the  Imck  of  a  knife  blade  and  securing  it  with  a  bandage 
that  was  changed  l^  or  4  times  daily.    Sommer  healed  very  severe 
cases  of  eczema  of  the  fi*tloek  with  Deatin  (a  combination  of 
oxygen  and  fatty  substances)  in  powder  form. 

If  the  disease  process  is  already  considerably  improved  and 
only  few"  scales  desquamate  from  the  skin,  which  has  regained 
its  softness  and  elasticity,  then  the  process  of  desquamation  is 
hastened  by  rubbing  in  of  bland  remedies  (olive  oil,  ungiK 
simplex).  Any  itching  that  may  still  be  present  at  this  stage 
may  be  controlled  by  nafalan,  naftalan  or  sapiolan. 

In  €}very  kind  of  ec7Amm  internal  treatment  requires  full 
consideration,  especially  if  at  the  same  time  sjmiptoms  are  pres- 
ent pointing  to  a  disease  of  the  digestive  organs.  In  this  con- 
nection the  disinfection  of  the  digestive  canal  or  the  employ- 
ment of  iTtild  i>nrgatives  is  proper.  Thus  Schinitelka  obtained 
good  rt^snlts  in  many  cases  in  dogs  through  internal  medicines 
(1,0  gm*  of  cinnamon  j>owder,  1,5  gni,  tnicalyptol,  30  drops  of 
oil  of  peppermint:  1.5-5  gra.  daily  in  tive  doses).  Arsenical 
prcijarations  have  always  l»een  ascribetl  a  favorable  influence 
(of  Fowler's  solution  a  taldespoonful  for  horses,  5  to  10  dropsi 
a  day  for  dogs).  This  good  influence  is  continued  by  recent 
observations.  Paron  and  Urechie  among  others  saw  recovery 
occur  in  man  after  the  internal  use  of  calcium  chlorate  (3  gnu 
daily)  in  solution;  improvement  commenced  the  next  day,  and 
in  five  days  the  itching  had  disappeared.  Care  must  be' taken 
to  secure  the  suitable  feeding  of  the  animal  with  non-irritating 
and  easilv  digested  food  stuiTs, 
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Uteratuie.  Bar,  Sehw,  A..  1902,  XI.IV,  L— Beekpr,  rnters,  ub,  ilie  Otitis, 
ext  d.  Jlinnles.  Di.<H,  Oiesc^eii.,  1!K)7  (Lit.).— il^  Beriedictis,  riin.  Yet.^  1904,  7X — 
Frohner;  Monk,  1908.  XIX,  120,  124.— lirihotY^r,  Beitr.  z.  Anat.  etc.  th  Ohro«,  cl 
Nase  uiul  *L  Ha!?ies.  B.L  Jl,  2«9  (Lit.).— Mathis,  J.  vt*t.,  11*01,  59:1.— Moiiroux, 
BiilL,  H*04.  52L— Mwimi.  Kec,  1S98,  KL— Noark,  S.  B..  1^1*3,  123.— Prietsch,  ibia., 
1S93,  124,— Qiml.hirci,  Clin,  vH.,  1903,  2f^L— Rirhter  )i.  f.  Tni.,  IHU.I.  IX,  23.— 
BoIoiT,  Pr.  Mt,,  1868-69,  116.— Kottlaniicr,  Beitr.  z.  Aliol.  d.  Eks'eina  in  d,  Fessel^ 
beu^.  Diss.  Leipzig,  IWS  (Lit.).— Biedamgrot/ly,  S.  B.,  1S90,  21;  \H92,  IS.— 
Uiina»  PatlioL  u.  Th^rapie  <!.  Kk^ems.  Wien,  1903. — Veiel,  Miinch.  meJ.  W.,  1904, 
1.— Walther,  8.  B.,  1889,  79. 


8.    Food  Rash. 

(a)     Malt  and  Potato  Eruption. 

{Schlempenmauke  tmd  Karfoffelausschlafl,  Rindermanhe^  Fuss- 

viauke,  Fnssfirind  [German];  Krzvmu   des  dreches 

de  pommes  de  ierre  [French J.) 

Malt  oczema  is  a  disease  generally  occurring  only  in  eattle 
and  afl'eetiii^j^  the  skin  of  the  ends  of  the  extremities  with  a  form 
of  vesienlar  eezema.  It  is  fonnd  mostly  in  steers  and  dry  cows 
if  they  receive  many  potatoes  or  their  indnstrial  residues,  es- 
pecially distiller ^s  slop  for  any  length  of  time. 

History.  The  disease  was  first  descrihed  by  Rpinola  in  the  year 
1836.  After  him  several  anthon*  investigated  the  nature  of  the  affec- 
tion, among  others  Eoloff,  Ziim,  Rabe,  tTohne,  Briiutigimi,  without,  how- 
ever, having  solved  the   prohleia  conclusively. 

Occurrence.  Malt  eczema  occurs  chiefly  in  the  fattening 
stables  of  potato  distilleries,  and  especially  in  the  spring.  It 
causes  considerable  loss  in  tlie  affected  stock  by  preventing 
fattening  and  by  occasional  cases  of  death. 

According  to  Ohlmann  potato  residues  may  also  eaiiRe  a  similar 
eruption  in  horses;  tTros-daude  and  Frank  saw  the  nf^eiinTiice*  of  an 
eraption  in  snt-king  foals  whose  laothei^s  were  fed  with  gernunating 
potatoes  or  potato  slop. 

Etiology*     The   disease   usually   develops  in   those   cattle 

wliieh  receive  very  little  green  and  eorn  food  and  many  pota- 
toes. The  etTect  is  the  sanu^  whether  raw  or  cooked  tul)ers,  or 
leaves  of  the  potato  plant,  or  distiller's  slop  or  otlier  in^lustrial 
residues  of  potatoes  are  used  as  fooiL  Steers  ingest  an  aver- 
age of  (JO,  cows  of  4(Xl  liters  of  the  potato  slop  daily  without  ill 
effects;  32  pounds  of  raw  [wtatoes  may  cause  a  severe  rash 
(Marker).  Tliese  figures  are  not  of  absolute  value,  for  in  this 
resi>ect  not  inconsiderable  tlifferences  have  been  noticed  in  dif- 
ferent years  and  at  difTerent  times  of  the  year  in  so  far  as,  in 
s|iite  of  like  methods  of  feeding,  the  disease  is  frequent  in  cer- 
tain years  and  is  moreover  mneh  more  frequent  in  spring  than 
during  the  rest  of  the  year.  That  the  disease  occurs  particu- 
larly in  the  spring  is^  at  least  in  part,  due  to  the  circumstance 
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tliat  the  potato  distilleries  are  gi^iierally  in  full  operation  only 
diiriiif(  the  winter  and  the  animals  are  generally  fed  only  with 
distiller's  slop  at  this  time.     Yet  it  appears  not  unlikely  that 
the  frequent  occurrence  of  tlie  affection  in  sprins:  ii^  rc»liiteil  to 
the  sprontinp:  of  the  potatoes  at  that  time  or  with  their  fleeompo- 
sition,  or  with  the  strong  fermentation  of  the  slop.      Aliisterle 
has  noticed  that  femientation  and  aciditieation  hecome  very  ac- 
tive if  slop  mixed  witli  raw  fodder  is  allowed  to  stand  several 
hours  before  feediiig»     That  this  cannot  be  the  only  eaiisp,  how- 
ever, is  proved  Ijv  tlie  fact  that  even  fresh  tubers  and  the  leaves 
or  stalks  of  the  potato  plant  can  occasion  the  disease  and  even 
produce  it  in  horses,  if  they  are  used  as  litter  and  come  in  con- 
tact with  the  skin  of  the  fetlock  re^gion  (Roll).     This  circum- 
stance and  the  fact  that  malt  eczema  occurs  only  in  certain  years 
seem  to  prove  that  potatoes  canse  the  disease  only  under  cer- 
tain conditions  that  are  not  yet  clearly  understood. 

ConcerninK'  the  Immediftte  cause  th**re  seems  to  be  a  connection  between  tlie 
occiirreueo  of  tlit?  «liR<>iit!c,  the  aiiioinit  of  »lof>  or  potatot>s  itijfested  an4  the  presence 
of  a  chenijcftl  poisoTi  in  the  |>otatoe«  (Johne).  The  poison  is  abRorbed  from  the 
di^eative  canal  an. I  (jaiua  entrance  to  the  blood  vessels  of  the  skin»  jirorhjcin^  a 
simtlar  effect  on  the  papillary  bodies  ami  their  epidermal  layer  to  that  of  many 
mineral  poisons  (mercury^  bromine).  This  view  is  supported  by  the  relative 
iniiiiunity  of  milk  cows,  since  thene  eliminate  a  |rr(»at  i>art  of  the  poison  throufth 
the  milk,  ami  if  such  milk  is  taken  by  f^uckitiR  calves  or  foals  a  violent  intei^tinat 
catarrh  or  a  malt  rash  is  caused  in  them.  The  preferable  or  even  almost  exclusive 
locaJjzation  of  the  disease  in  the  feet  may  be  dxte  to  a  mechanical  irritation  of 
these  parts  of  the  bo<iy  and  to  the  fac»t  that  they  are  most  exposetl  to  the  aetton 
of  liqiiirl   fe^^es  and  soakctl  litter* 

Solanin  has  l>ecn  looked  upon  as  the  immediate  cause  of  the  disease,  since 
this  alkaloi"!  is  formed  in  jireat  quantity  in  sprouting?  potatoes.  But,  apart  from 
the  absence  of  the  charai-teristic  nervous  symptoms  of  solanin  poisoning  (tleprewion, 
reeling,  paralysis,  retanled  brcathinfj),  the  correctness  of  this  assumption  is  contra- 
dicted by  the  fart  that  the  tlisea*e  occurs  also  after  feeding"  on  solanin  free,  sprout- 
ing  jiotatoes  as  well  as  on  the  leafy  portions  of  the  jdant. 

Tn  like  manner  the  disea^se  has  lK»en  ascrilicd  to  bacterial  toxins,  Fiasfon 
funifi  may  be  stored  up  in  the  living  plant  and  even  more  in  the  tubers  an«1  in* 
crease  in  time,  produ*dnp  a  toxin,  especially  in  the  spring;. 

On  the  other  hand  the  injurious  effect  of  fatty  acids  and  fusel  oil  has  K«en 
adaumed  as  a  cause,  yet  the  circnmstanee  that  slops  of  other  origin  also  contain 
these  substances  and  are  not  harmful,  and  that  the  complaint  can  be  caused  by  raw 

1  potatoes  or  by  potato  leaves  are  against  this  view,  .lohne  suspected  the  relatively 
arge  amount  <[)f  potassium  salts  in  the  slop  (1  liter  of  diHtiller's  slop  eoutained 
about  n.5  grammes  of  potasHiuni).  The  syniptoms  of  potassium  poisoning-  (general 
muscular  exhaustion  an^l  heart  weakness)  jire,  however,  completely  absent,  and  the 
idea  of  a  tlermatitis  caused  by  potassium  has  hitherto  not  been  supported  hr  a 
Bingle   observation. 

Ziirn  's  hypothesis  that  the  disease  is  caused  by  fission  funj^  in  the  fpcrs 
(raining  access  to  the  extremities  cannot  be  accepted,  for  the  disease  is  not  eon- 
tajfious,  experiments  with  the  intestinal  contents  not  having  proved  eflTeetive  in 
transniittinjtc  the  disease  to  healthy  animals.  Habeas  view  that  the  disea^  is  really 
a  dermato}>hagus  seab  rannot  be  aeknowledged  as  correct,  since  the  mites  are  fre- 
quently found  on  the  fetlocks  of  healthy  animals  and  are  demonstrable  in  only 
about  one  third  of  the  caj-es  in  sick  animals  (Johne),  Finally  there  is  no  confirma- 
tion of  Brauti*fanr»  opinion  who  found  the  same  mirrocoerus  in  the  slop,  in  the 
intestinal  contents  and  in  the  fluid  of  the  vesieles,  and  eonsidered  that  this  caused 
the  inflammation  of  the  skin,  owinif  to  its  increasie  in  the  skin  and  in  the  sub- 
cutaneous tissue  when  the  former  is  soiled  by  the  feces* 

While  oxperienees  in  general  are  in  favor  nf  the  hannlessness  of 
pom  and  wheat  slops,  ftchmder  Doticed  a  consukrable  outbreak  of  the 
disease  in  a  large  herd  of  cattle  and  also  in  a  horse  from  feeding  on  maize 
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slop,  aiul  the  syiiiptoins  were  quite  similar  to  those  of  malt  eczema, 
with  this  differeuep,  however,  that  they  assumed  a  mueh  more  severe 
form  and  eaused  the  death  of  12  cows  and  of  13  ealves. 

Predisposition.  Animals  newly  staliled  for  fattening  are 
affei'teti  first  of  all,  that  is  animals  wljicli  are  changed  from 
another  food  to  potato  slop;  the  disease  therefore  is  observed 
most  often  in  fattening  establishments  in  which  the  animals  are 
elianged  frefiiiently.  With  the  same  mode  of  feeding  milch 
cows  do  not  contract  the  disease  or  only  exceptionally;  the  dis- 
ease occurs  less  seldom  in  steers  that  are  out  in  the  open  than  in 
animals  tliat  are  constantly  kept  in  the  barn.  In  some  animals 
an  actual  idiosyncrasy  against  distiller's  slop  appears  to  be 
present,  for  only  in  this  manner  can  the  fact  he  explained  that 
in  the  same  year  and  in  the  same  stable  there  are  animals  that 
become  ill  from  a  few  bncketfuls  of  the  slop,  while  there  are 
otliers  that  remain  healthy  in  spite  of  having  ingested  great 
amounts  of  the  slop  (Johne).  The  conditions  of  tlie  stables 
have  no  influence  in  this  direction. 


Symptoms.  The  disease  manifests  itself  only  in  a  later 
stage  of  feeding  with  potatoes  and  slop,  developing  mostly  in  2 
to  3  weeks,  and  stands  in  general  in  direct  relation  to  the 
amount  of  injurious  food  ingested,  now  assuming  a  mild  and 
again  a  severe  form. 

In  tlie  more  frequent  mild  form  a  vesiculous  inflammation 
of  the  skin  is  limited  to  the  lower  parts  of  the  limbs  (Scliin- 
delka);  it  is,  however,  also  accompanied  by  general  sjinptonis 
which  usually  precede  the  trou))Ie.  With  a  slight  rise  of  tem- 
perature the  appetite  declines,  defecation  is  retarded,  tears  and 
saliva  are  copiously  secreted  and  the  gait  is  peculiarly  stifT. 
On  the  second  or  third  day  a  swelling  of  the  feet  develops, 
from  the  coronet  to  above  the  fetlock  joint,  which  nuiy  be 
limited  to  the  posterior  extremities,  but  may  also  involve  tlie 
anterior  ones  or  even  affect  them  exclusively;  the  skin  is  red- 
dened, painful,  hot;  the  hair  appears  ruffled.  Small  vesicles 
appear,  and  after  they  burst  a  moist  red  surface  renmins,  on 
which  the  secreted  serous  Huid  dries  up»  forming  large  crusts 
and  scabs.  Tlie  eruption  may  extend  from  the  metatarsus  or 
metacarpus  to  the  hock  or  carpal  joint  or  even  beyond;  but 
after  a  certain  time  no  new  crusts  form,  while  under  those  pres- 
ent the  superficial  layer  of  epidermis  becomes  horny;  the  crusts 
then  become  loose  and  healing  results,  with  scaling,  in  2  to  4 
weeks.  At  the  affected  places  the  hair  falls  out,  but  with  the 
onset  of  healing  it  begins  to  grow  again.  In  rare  cases  the 
cluinges  do  not  pass  Ijeyoml  the  erythematous  stage. 

In  the  severe  form  the  skin  inflannuation  extends  over  large 
portions  of  skin,  especially  if  the  mode  of  feeding  is  continued 
unchanged  in  spite  of  the  occurrence  of  the  disease,  an<]  the 
animals  stand  in  dirtv%  Imdlv  ventilated  barns>    The  trotdjlc  is 
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accompanied  by  severe  general  sjiiiptoms.    In  addition  to  the 
extremities  of  the  limbs  a  similar  eruptioii  occurs  on  the  thighs, 
especially  on  their  inner  surfaces;  further,  on  the  skin  of  the 
scrotum  or  udder,  under  the  lower  belly,  on  the  sides   of  tlie 
body,  on  the  neck,  tail  and  in  the  anal  region.    At  all  these  places 
the  skin,  the  greater  portion  of  which  loses  its  hair,  is  throwTi 
into  close  folds,  raw  and  in  spots  purulent,  covered  \vith  thick 
crustSj  while  at  the  joints  deep  cracks  are  formed  from  wliieh 
angry  looking  ulcers  develoj).    In  siieli  severe  cases  the  extremi- 
ties finally  become .  considerably  thickenedj  abscesses   develop 
under  the  skin,  at  tlie  coroupt  the  intp^^unu^iit  may  even  become 
necrotic  and  a  purulent  inflammation  of  the  joint  may  arise. 
Sometimes  suppurating  ulcers  with  reddish  edges  as  large  as  a 
one-cent  piece  are  seen  at  the  same  time  in  the  oral  cavity, 
especially  on  the  edges  of  the  upper  jaw  (Cadeac). 

Meanwhile  profuse  diarrhea  sets  in,  together  with  total  loss 
of  appetite  and  great  weakness,  which  enfeeble  the  animals 
more,  so  that  some  lie  continuously  on  the  ground  and  eventu- 
ally die  from  exhaustion  or  in  consequence  of  X)yemia  or  sep- 
ticemia* With  the  onset  of  diarrhea  the  exudation  in  the  skin 
becomes  less,  whereupon  it  becomes  drier  and  stiffer  and  more 
closely  attachetl  to  the  subcutaneous  tissue. 

In  potato  rash  the  following  symptoois  have  heen  noticed  asidi 
from  the  usual  onos:  Inflammation  of  the  hair  bulbs  and  general  fall- 
inpT  out  of  the  hair  in  horses,  in  flam  ma1  ion  of  the  prepuce  in  steers' 
and  sheepj  reddening  of  the  vulva  in  eo\Ys,  i^dema  at  different  places  in 
the  skin,  and  finally  itehing  of  the  skin  in  sheep;  and  all  these  have 
occasionally  been  observ^ed  without  a  visible  outbreak  of  rash  (Schin- 
delka). 

Course  and  Prognosis.    In  the  great  majority  of  cases  the 

disease  runs  a  favorable  course,  resulting?  in  complete  cure 
within  2  to  4  weeks.  In  neglected  cases,  however,  the  animals 
become  emaciated  in  consequence  of  the  increasing  inflammation 
of  the  skin  and  of  the  diarrhea  which  often  is  associated  with  it, 
and  the  affection  may  then  last  for  several  months;  but  even 
here  recovery  may  occur  if  the  attack  is  limited  to  the  feet. 
Cases  of  death  are  oliserved  only  exceptionally  and  generally 
only  when  the  inflammatory  process  has  involved  the  deeper 
layers  of  the  skin  and  if  the  ulceration  of  the  integument,  the 
purulent  ichorous  inflammation  of  the  subcutaneous  connective 
tissue  or  of  the  articulations  of  the  feet  lead  to  a  general  in- 
fection. 

The  prognosis  is  generally  favorable  if  the  necessary  change 
of  food  is  carried  out  in  good  time;  a  severe  course  is  only  to 
be  feared  under  very  unfavorable  hygienic  conditions. 

Diagnosis.  The  history  of  the  case,  which  is  usually  easily 
obtained,  that  is,  feeding  on  potato  slop  or  potatoes  in  large 
quantities,  and  likewise  the  acute  vesicular  and  moist  character 
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of  the  iiiflammtition  liniitod  to,  or  at  least  beginning  on,  the 
extremities  facilitate  the  diagnosis.  In  tlie  fattening  barns  of 
potato  distilleries  the  soealled  dirt  eczema  and  dermatophagns 
seal)  are  also  seen  freqneiitly,  but  dirt  scab  does  not  extend 
above  the  fetlock  joint  and  is  not  accompanied  by  general  symp- 
toms, while  dei'niatopliagns  scab  develops  ninch  more  slowly 
and  corresponds  in  character  to  chronic  eczema  without  vesicles 
and  moisture.  The  demonstration  of  scab  mites  in  the  crusts 
dries  not  necessarily  excbide  malt  eczema,  for  the  parasites  may 
also  lie  found  on  the  skin  in  this  disease;  it  is  accordingly  of 
importance  in  all  eases  to  make  a  diagnosis  from  tlie  clinical 
sjinptoms  of  the  disease*  Ulceration  of  the  claws,  intertrigo 
between  the  claws,  further  foot-an<l-mouth  disease  are  liniited 
to  the  interdigital  spaces  or  the  edges  of  the  coronet;  the  large 
vesicles  present  in  foot-and-mouth  disease  will  not  easily  be 
mistaken  for  those  of  malt  eczema.  Panaritium  {foot  rot)  may 
indeed  form  a  complication  of  distiller's  slop  eczema,  but  since 
more  distant  ])ortions  of  the  skin  are  involved  in  eczema,  it  can 
readily  be  differentiated  from  panaritium  due  to  other  causes, 

Treatment,  The  first  step  in  treatment  is  the  removal  of 
the  cause  by  the  suspension  of  malt  feeding,  by  reducing  the 
daily  rations  of  swill  or  potatoes  down  to  the  non-i?ijnriou8 
quantity,  and  by  the  addition  of  raw  food  or  crushed  grain, 
bran  or  oil  cake.  The  less  potatoes  or  slop  the  animals  receive 
the  nmre  rapi<lly  tliey  recover,  and  only  wlien  all  l>ad  symptoms 
liave  disappeared,  tiie  daily  quantity  of  the  previously  injurious 
food  may  again  be  gradually  increased;  yet  it  appears  in- 
advisalde,  at  least  at  tlte  fattening  period,  to  feed  the  maximal 
quantity.  If  dry  food  is  not  pi'oenrable  in  sufTicient  amount, 
one  can  lessen  the  injurious  effect  of  tlie  malt  Viy  making  a  mash 
of  one-third  of  corn  and  two4hirds  of  potatoes  (Marker),  be- 
sides the  atldition  of  chalk  (50  to  lOO  gm.  to  50  liters  of  swill) 
or  lime  water  (.  to  3  liters  daily)  is  advantageous  (llaubner  & 
Siedamgrotzky).  The  result  of  the  treatment  will  be  aided  by 
daily  exercise  of  the  animal  in  the  open.  Eggeling  saw  the 
disease  disappear  from  a  herd  after  the  distiller's  waste  w*as 
kept  heated  by  steam  at  nn\  IFusterle  saw  the  disease  dis- 
appear almost  completely  after  the  feed  scalded  with  boiling 
wash  had  been  given  to  the  animals  at  a  temperature  of  not 
less  than  45'  R. 

In  the  local  treatment  it  is  necessary  to  keep  the  nuinials 
dry  and  to  litter  their  stalls  well  with  dry  straw.  Otherwise  the 
principles  of  treatment  are  the  same  as  in  eczema  (see  page 

863)  • 


Xtiterature.  BaraitfikU  O.  T?ev,»  IRfifi,  fM,— Brautigam»  Tnaiig.-Diss,,  18*16 
(Lit>  — KiT^Telinix,  Pr.  Mt„  1>^81  ^1%  .IS.^Johue,  H.  R.,  1S77,  U^  (Lit,). —Marker, 
Ilan.lb.  d.  SpiritiisfalirikatioD,  ISTT.— Miisterle,  Mum-b.  t  W.,  1910,  1H9.— Ohiinaniij 
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Other  Food  Raskes. 


Tm.  Bundack,  18&1,  70.— Rabe,  Haiiti.  Jlib.,  1877-75,  80;  D.  Z.  f.  Tm.,  1879,  V, 
284.— Sehinclelka,  naiitkraiskheiten,  1908,  380.— Sdiroder,  W,  f.  Tk,,  1894,  397. — 
Ziirn,  Ptlan?!-  ParasiteD,  1889»  280. 


Other  Food  Bashes.  Iless  frequently  saw  an  eniption  simi- 
lar to  that  of  eczema  in  cattle  fed  on  malt.  The  extremities 
were  usually  alTected  and  in  severe  cases  the  ndder  as  well, 
and  in  such  cases  a  general  disturbance  of  health  was  observed. 
Reeovery  occurred  in  8  to  30  days.  For  treatment  10  to  30% 
of  creolin  ointment  was  reconimonded.  Selunidt  observed  in 
several  cows  a  ufulular  eruption  with  subsequent  fonnation  of 
hemorrhagic  cracks  and  scabs,  (Hess,  Kongr.  Bern,,  1895,  286, 
—Schmidt,  W.  f.  Tk.,  1903,  273.) 

Large  aiiwuiits  of  the  skins  of  pressed  grapes  (Koll)  or  the  hnsks 
of  grapes  and  vine  leaves  ( Falter )  given  as  food  eaiise  an  eniption 
similar  to  malt  eezeina  which  is  accorapanieil  by  diarrhea,  (Faller, 
A.  f.  Tk,.  18!J9,  XXV,  225.) 

Reinhardt  saw  an  ecKematous  eruption  ou  the  extremities,  round 
about  the  eyes  and  mouth  in  3  calves  fed  on  rice  bran  (W.  f.  Tk., 
1891,  87). 

Doderlein  observed  in  cattle  an  exanthema  like  that  of  malt  eczema 
after  feeding  on  while  mustard  (\V.  f.  Tk.,  ]89i\  77), 

Sipp  described  an  attack  of  dermatitis  similar  to  slop  eczema; 
it  had  oeeiirrcd  in  cows  antl  huUoeks  after  feeding  the  residues  of 
pressed  beet-root  and  aR^eeted  the  skin  of  the  extremities,  head  and 
neck  (Pr.  Mt.  1852-53,  65). 

An  enzootic  of  hop  exanthema  was  recently  reported  by  Zaruba  in 
a  large  cattle  herd.  The  disease  oeeurred  year  after  year  on  this  estate 
after  the  animals  had  (hiily  received  a  certain  rpiantity  of  tendrils  of 
the  hop  plant  freed  from  the  unihels,  and  after  a  had  harvest  tlie 
disease  showed  a  wide  extension.  The  skin  of  the  udder  an<l  of  the 
posterior  extrenn'ties  was  affeeted  mostly:  in  some  animals,  however, 
the  fore  extremities  and  the  lower  ehcst,  and  in  one  ease  the  whole  sur- 
face of  the  body  were  attaeked.  The  elinieal  picture  agreed  in  general 
with  that  of  malt  cezema.  The  cessation  of  hop  feeding,  exercise  in 
the  open  and  suitahle  local  treatment  produced  a  cure  within  10  davs 
(T,  Z.,  1907,  577). 

Roder  saw  a  severe  moist  eczema  limited  to  I  lie  fetlocks  in  three 
horses  after  feeding  on  peat  molasses  (8.  Tl,  1900,  255), 

Finally  Mouilleron  observed  in  hoi'ses  an  eruption  similar  to  that 
of  malt  eczema,  which  occurred  after  feeding  on  corn  glueose  cakes. 
P\^vcr  and  general  symptoms,  as  well  as  motor  disturlmnees  were  noted 
in  the  acute  eases.  The  disease  usually  commences  in  the  fold  of  the 
fetlock,  gradually  passing  on  to  the  anterior  surfaces  of  the  extremities^ 
and  spreads  up  to  the  hock  or  carpal  joint.  At  times,  the  skin 
at  the  inner  surface  of  the  thigh,  the  fjrepuce,  the  neighborhoo<l 
of  the  rectum,  the  eyes  and  the  lips  is  also  involved.  At  the  hist  named 
plac*^s  one  misses  the  otherwise  prominent  moist  surfaces,  the  skin  ap- 
pears  very  dry,  stiff,  cracked  and  painful.  If  the  disease  develops 
more  slowly,  moistnre  is  slight  at  the  extremities,  and  the  exanthema 
is  very  obstinate;  hut  in  other  cases  it  can  be  made  to  disappear  in 
3  to  5  weeks  by  a  change  of  food  and  bv  proper  local  treatment  (Rec 
1907,  569). 


k 


Buckwheat  Rash.      Etiologj-.  873 


(a)     Buckwheat  Bash.    Fagopyrismus. 

Buckwheat  exanthema  is  a  skin  disease  occurring  from  the 
simultaneous  effects  of  buckwheat  and  sunlight;  according  to 
the  intensity  of  these  factors  it  may  occur  either  as  a  simple 
redness  of  the  skin  or,  as  a  more  or  less  intense  inflammation, 
which  may  even  lead  to  necrosis  of  the  skin. 

Occurrence.  The  disease  is  found  chiefly  in  sheep ;  swine, 
cattle  and  goats  being  attacked  nmch  less  often,  and  horses 
only  exceptionally.  Only  white  or  white  spotted  animals  are 
affected.  The  disease  appears  only  in  certain  years  and  in 
certain  localities  (Dammann). 

Etiology.  The  cause  of  the  disease  is  found  in  the  inges- 
tion of  buckwheat  {Haidekorn;  Polygonum  fagopyrum  and  P. 
persicaria).  The  green  flowering  plant  is  most  dangerous,  but 
the  grain,  the  straw,  the  chaff  and  the  bran  may  also  produce 
the  disease.  The  eating  of  buckwheat  fodder  alone  will  not 
cause  the  disease,  the  effect  of  sunlight  on  the  white  or  white 
spotted  parts  of  tlie  skin  being  also  requisite. 

The  immediate  cause  of  the  skin  affection  is  not  yet  known,  and  it  is  not 
even  possible  to  offer  an  entirely  satisfactory  explanation  why  the  combined  in- 
fluence of  the  buckwheat  fodder  and  of  the  sun  rays  is  always  necessary  to  produce 
the  disease  and  why  the  feeding  of  the  sanie  material  is  harmless  for  black  animals 
and  for  the  black  portions  of  the  skin.  Experience  has  shown  that  both  black 
animals  and  animals  that  were  dyed  black  remained  free  from  the  disease,  as  did 
also  the  pigmented  portion  of  the  skin  of  spotted  animals,  and  that  white  animals 
whose  hide  was  covered  by  dust  and  dirt  were  affected  less  severely,  other  things 
being  equal.  On  the  other  hand,  it  has  also  been  observed  that  buckwheat  fodder 
usually  is  not  effective  even  in  white  animals  if  it  is  given  in  cloudy  weather,  in 
winter  or  in  the  barn.  It  is  not  necessary  for  the  occurrence  of  the  eruption  that 
the  animals  should  be  exposed  to  the  action  of  sunlight  at  the  same  time  that  they  in- 
gest the  buckwheat  fodder ;  cases  have  been  observed  in  which  the  disease  followed  the 
exposure  to  sun  rays  in  3  to  4  weeks  after  a  copious  ingestion  of  such  food. 
The  combined  action  of  buckwheat  and  sunlight  was  recently  determined  experi- 
mentally on  white  mice  and  guinea  pigs  by  Ohmke,  who  found  that  buckwheat  loses 
its  injurious  effect  by  extraction  with  alcohol  and  that  the  extract  exerts  a  toxic 
effect  upon  white  animals  on  exposure  to  sunlight. 

Dammann  believes  that  the  cause  of  the  disease  is  found  in  certain  fungi  in 
the  buckwheat  which  come  in  contact  with  the  skin  and  which  injure  the  unpig- 
mented  parts  of  the  skin,  either  themselves  or  through  their  poisonous  products. 

Pathogenesis.  Buckwheat  food  evidently  contains  poison- 
ous substances  which  may  develop  in  the  plant  itself  under  cer- 
tain conditions  of  soil  or  through  the  influence  of  microorgan- 
isms. The  experiments  of  Ohmke  do  not  eliminate  the  correct- 
ness of  the  view  that  poisonous  substances  form  in  the  digestive 
canal  after  the  ingestion  of  infected  food  and  then  are  absorbed, 
just  as  are  those  that  may  be  present  in  the  fodder.  According 
to  Schindelka,  the  affection  of  the  skin  is  produced  by  toxins 
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Hiu'kwlirat   l*asli, 


which  an*  riivulalinLC  in  tbo  l>loo(l  and  wliieh  cause  an  injury  to 
the  vasoHiotor^  iimU*r  the  iuthieiice  of  lite  eheiiiical  rays  of  tJie 
son,  in  those  jiortioiis  of  the  ^iskin  iii  which  the  action  of  the 
sun  rays  is  not  preveiitcd  Ijv  pi^incntatimu  The  functional  dis- 
turliance  of  tlie  vaspinotors  is  then  said  to  h-ad  to  changes  in  the 
vessel  walls.  The  same  snhstances  are  also  supposed  to  pro- 
duce certain  disturhaiices  in  tiie  digestive  organs  and  in  the 
central  nervous  systeuL 

Symptoms,  Tiie  exanthema  develops  mostly  on  the  face 
and  on  neijtrhhoring  places  such  as  the  ears,  the  throat  and 
possibly  the  neck. 

In  mild  oases  an  erythematous  inflammation  of  the  skin 
occurs  which  manifests  itself  by  intense  reflness^  slit^ht  swelling 
and  sensitiveness  of  the  skin  at  the  affeete<l  spots  as  well  as  by 
itching.  Tlie  symptoms  dinunish  in  oaie  or  two  days  and  the 
aninml  recovers^  yet  desquamation  as  \ve\l  as  brownish  dis- 
coloration of  the  affected  parts  of  the  skin  are  observ'ed  for 
some  time. 

In  severe  cases  the  clinical  picture  of  a  vesiculous  or  ery- 
sipelatous iiillammation  of  the  skin  is  presented;  the  deeply 
redilened  and  painful  skin  swells  considerably  at  the  places 
previously  mentioned,  and  inconsequence  the  ears  droop  limply. 
Often  lentil  to  pea-sized  vesicles  with  clear  contents  form  on 
the  skin  (socalled  head-  or  pox-erysipelas  of  sheep) ;  after  they 
luirst  nn:>ist  spots  form,  winch,  however,  become  covercil  ^ith 
crusts  on  drying  of  the  secretion.  At  this  time  violent  itching 
exists  wliich  causes  the  animal  to  shake  its  head  and  nib  it 
against  fixed  objects.  Generally  brain  sjinptoms  are  also 
noticed,  the  anima!  running  restlessly  to  and  fro,  leaping  about 
wildly,  executing  forced  movements,  or  appearing  as  if  badly 
stunned.  In  many  eases  the  animals  also  have  convulsions. 
The  appetite  is  more  or  let^s  diminished. 

If  the  brain  disturbances  are  considerable  or  if  dyspnea 
occurs  as  a  result  of  narrowing  of  the  nasal  passages,  a  fatal 
result  Duw  take  place  after  8  to  12  hours,  otherwise  tlie  disease 
usually  results  in  recovery  in  a  few  days,  cspt^cially  if  the  ani- 
mals are  led  to  a  shady  and  cool  place  after  the  onset  of  the 
first  symptoms. 

Treatment*  Change  of  food  ami  placing  the  animal  in  a 
cool  and  shady  place  or  iiito  the  l>arn  soon  bring  aliout  improve- 
nieut.  The  adnunistration  of  mild  purgatives  (castor  oil  50  to 
250  gm.,  neutral  salts  50  to  100  gm,)  is  indicated  If  severe 
inflammatory  symptoms  are  present,  local  treatment  must  be 
carric^d  out  consisting  in  cold  compresses  with  clean  water  or 
with  lead  lotion,  possil»ly  also  in  washing  with  lime  water,  wliile 
later  inunctions  of  carbolized  oil  (1:10),  lime  water  and  linseed 


Clover  Disease. 
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oil  on  tin*  ri'dili*iirtl  skin,  a.s  well  ivs  a  iliying  jK>\vder  (siicli  as 
]>ovv(lered  zinc  oxide  and  stareh  equal  |)arts)  do  good  service. 

Literature*  Daiiiinaiin*  Geanrnlheifsiifl.  li  lTftitKti»^re,  19U2,  :i22.— Hpiininger, 
H.  Mt.,  ISH(i,  11.— Klein.  A.  t  Tk..  1h91.  X,  1>2R— Xoaek,  8.  B.,  1807,  14t— 
Uhmko,  Z.   f.   Physiol.,   JitU9,  XXI J,  tiSo.— vSt-liiinklka^   HaiitkranklK^itfjj,    \iH)H,  376. 


(e)     Clover  Disease. 

CIovfT  disease  consists  in  a  varial>le  inflammation  of  the 
white  portions  of  tlu'  skin  of  the  lieail  and  of  the  limlis,  also 
freqiieiitiy  alTeetiiii^:  the  month ;  general  symptoms  of  illness 
may  sometimes  he  noticed* 

Etiology.  Especially  after  generous  or  exclusive  feeding 
of  Swedish  or  hastard  clover  (Trifolinm  hybridum),  the  disease 
has  repeatedly  been  observed  in  horses  (Damnnui,  Hauhner, 
Zipperlen,  Michael,  Ileimann),  Kovats  saw  it  also  after  feed- 
ing on  red  clover  (Trifolium  pratense).  Enzootic  outbreaks 
have  been  noticed  in  cattle  in  consequence  of  pasturing  in  clover 
meadows  (Berndt,  Nevermann)  or  after  feeding  with  red  clover 
(Nissen).  Sheep  also  have  been  thus  affected  (Berndt,  Never- 
mann), 

The  actual  cause  of  the  disease  is  not  yet  know*n.  Accord- 
ing to  IIaul>ner  it  is  due  to  fungi,  but  this  view  cannot  be 
considered  to  hv  proved.  One  might  assume  that  the  poisonous 
efTect  of  the  clover  is  somewhat  similar  to  that  of  buclnvheat 
in  fagopyrism  (see  page  873). 


Symptoms.  In  nnld  eases  there  is  merely  a  redness,  per- 
haps also  a  moderate  swelling  of  the  wiiite  jiarts  of  the  skin 
on  head  and  lind)s,  which  soon  disappears  and  leaves  beiiind  a 
somewhat  prolonged  des(|uan!ation.  In  cattle  the  skin  of  the 
extremities,  of  the  udder,  and  of  the  lower  belly  are  favorite 
localizations  of  the  ernption,  yet  the  front  of  the  chest,  the 
lower  part  of  the  neck,  ami  the  parts  around  the  mouth  may 
also  be  affected. 

In  a  severe  attack  the  parts  of  the  skin  mentioned  above 
become  dark  red  to  bluish  red  in  color,  considerable  swelling 
and  tenderness  may  be  notcil  sometinn\s  followed  in  places  by 
vesicles,  and  then  a  large  fiiuintity  of  yeUow  colored  giuuniy 
fluid  exudes  upon  the  skin  which  soon  dries  into  rattier  thick 
scabs.  Collections  of  pus  then  fonn,  wdiereupon  it  exudes 
from  fissures  in  the  scabs  which  have  in  the  meantime  become 
eraeked,  or  a  purulent  layer  is  disclosed  after  falling  away  of 
the  scab,  wiiich  generally  takes  pdaee  within  14  days.  Itclnng 
and  inflanmiation  of  the  hair  bulbs  were  obsen^ed  by  Ilaubner, 
and  Kovats  saw  inflammation  of  the  hniuphatic  vessels  with  the 
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Exuntlienia  TauspU  liy  Otlier  Ijoo^iuuinosa?, 


formation  of  abseessi*8  aloii^  tkeir  eourse.  In  ease  of  an  in- 
tense intoxication  the  affeeted  portions  of  the  skin  may  become 
subject  to  dry  necrosis, 

Ib  severe  cases  in  horses  pblemnonous  stomatitis  (see  page 
196),  janndiee,  eolie  and  nervons  disturbances  similar  to  those 
seen  in  fa^Dpvrisinus  were  noted  in  addition  to  the  s\^nptoms 
deseribed  (see  page  874),  also  amaurosis  and  paralysis  (Fried- 
herger  &  Frohner).  In  cattle  Nissen  very  often  saw  sJ^nptoms 
of  pseudo-apbthous  inflanniiation  of  the  month  (see  pa^e  193) 
with  the  formation  of  diffnse,  yeUow  cronx)ons  cb^posits  on  the 
nmcons  mend^rane  of  the  lower  lip,  on  tlie  bard  palate  (es* 
pecially  between  its  bars),  and  at  the  posterior  part  of  the 
lingual  ligament.  Some  animals  even  presented  tlie  sjTnptoras 
of  a  purulent  conjunctival  catarrh. 

Cases  accompanied  by  severe  nervous  and  digestive  dis- 
turbances generally  lead  to  death  in  a  short  time,  but  in  the 
other  eases  recovery  ensues  with  suitable  treatment. 

Treatment.  In  slight  cases  it  is  sufficient  to  stop  tlie  clover 
feeding  in  order  to  secure  a  quick  recovery  of  an  ailing  animal, 
while  in  bad  cases  the  addition  of  local  treatment  witli  cold 
applications  appears  necessary;  for  these,  clean  water  or  better 
Goulard's  extract  or  lead  lotion,  or  Burow's  solution  nmy  tie 
employed,  and  afterwards  the  treatment  may  be  similar  to  that 
applied  in  eczema  (see  page  863)*  The  nervous  disturbances 
require  symptomatic  treatment,  while  the  iuflannnation  of  the 
mouth  is  to  be  treated  on  the  principles  already  outlined  else- 
wiu^re  (see  page  19S). 

Iiitarature.  BtTti.lt,  Pr.  Yh.,  1905,  II,  23.— Hpiniaiin,  Z.  f.  Yk.,  lS>n»,  490, — 
Jakobn,  B.  t.  \X.,  1905,  790,— Kovfits,  Vet,.  1895,  26fi.— Mifhaol,  8.  B..  1898,  112,— 
Nissen,  Maanedsskr.,  1909,  XX,  602,— Zipperlen,  Bep.,   1885,  103. 


Exanthema  Caused  by  Other  Leguminosae.     Kiilm  and  Bigotean 

saw  an  exti^nsive  tn'uplion  of  an  eexematoiis  natiu'e  in  cattle  aftxT  feed- 
ing on  lucerne  if  tliis  fodder  was  g'iven  in  large  quantities,  especially 
if  it  was  yonng  and  luxuriantly  grown;  the  same  observation  was  m«de 
by  Marek.  Bnrnieister  noticed  a  similar  skin  disease  in  horses  which 
had  received  vetches  in  addition  to  hieerne. 

The  symptoms  in  cattle  are  similar  to  those  of  malt  eczema  (t^e^ 
page  869)*  only  tlrat  the  eruption,  which  also  commences  on  the  fet- 
locks of  the  hind  legs,  spreads  rapidly  over  the  whole  of  the  lower 
legs,  and  sonietim(^a  over  the  inner  surface  of  the  thighs,  the  udder  or 
the  scrotnm,  an<l  even  over  the  lower  abdomen  as  well  as  the  anterior 
extremities.  The  skhi  of  the  lower  cheat  and  of  the  breast  may  also  he 
involved  (authors'  observation).  There  is  swelling  and  rtHlness  of  the 
skin  m  well  as  vesicle  formation,  w*herenpon  eopions  serous  fluid  is 
secreted  which  dries  into  thick  scabs  which  snl^sequently  crack.  Under 
the  scabs  much  pus  is  collected.  Considerable  tenderness  is  always 
manifest. 


Eiysipc^liiloiis  Itilhmiiiiatiuii  of  tlie  Skin*     Etiology, 
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In  hoi-sf's  till'  disease  occurs  citlier  at  tlic  same  t'lmv  on  the  skin  or 
niucous  iiiciiiliraiie  of  the  moutli,  or  only  llie  skin  of  the  linihs  covered 
with  white  liair  is  attacked,  leading  to  etleiiiatous  swell iiig,  tlie  secretion 
of  sticky  fluid  on  the  surface  of  the  skin,  and  seah  formation. 

Besides  stopping  or  reducing  of  lueerne  feedings  the  treatment  m 
the  same  im  that  in  malt  or  moist  eczema  (see  pages  86;^  and  871). 

literature,  BiKotea*!,  Bull.  lHy4,  4.'56.>— Burmi^iHter,  Mag.,  1844,  112, — 
Koviitivi,  A.   L,,   imi,  471.— KiikD,  B*   t,   W.,   1894,  521, 


Erysipelatous  Iiaflammation  of  the  Skin. 
Erysipelatosa. 

(Rotlaiif,  Rose;  ErysipehLs.) 


Dermatitis 


By  erysiiKdatoiis  donnatitis  is  understoofl  a  dilYuse,  8ero- 
cellnlar  intiltralioii  of  all  the  layers  of  the  skin,  which  in  mani- 
fested by  an  intense  nnl  color,  pain  and  swelling,  am!  whieh 
after  an  aente  eourise  passes  on  to  liealing  with  deBquauiation 
of  the  skin. 


hi  the  strict  sense  the  name  applies  only  to  diseases  caused  by 
Felileisen's  streptococcus  erysii)clati.s.  It  is,  however,  unkno\^Ti  whether 
this  etiologieally  uniform  type  of  disease — idiopathic  and  wound  ery- 
sipelas— also  occurs  in  aniuuds,  hut  cases  whieh  have  been  met  with 
actually  eorrespond  \nth  this  disease  very  much  clinically,  and  in  eon- 
seiiuenee  sonu^  authoi^  (Riill,  jral/ew%  Seamier,  Lucet)  have  considered 
them  to  be  idenfieal  with  true  erysijielas. 

From  the  tit'liiiition  given  it  is  clt*ar  that  Iho  reil  spots  dovelopiug  iu  swine 
ervsipt'taa  «lo  not  rMrres|>ot]rl  to  the  luearitng  of  tlie  pathological  term  of  cryj^ipelas, 
bot  have  merely  ttie  sigMifieanee  of  reduess  of  the  skin. 

Etiology.  The  external  infliieDces  mentioned  in  the  etiology 
of  erythema  (see  page  HoU),  especially  the  effect  of  too  great 
warmth,  sue  rays  as  well  as  ehemieal  su1>staoees,  i>rodnee  on 
intense  exposnre  an  infiltration  of  the  skin  with  sero-cellular 
exudate  extending  into  the  subeutaneous  connective  tissue. 
Brandes  also  proved  experimentally  that  kainit  mixed  w^ith  the 
litter  or  strewn  in  the  manure  pile  prodnced  violent  inthimnia- 
tion  of  the  skin  and  even  necrosis  of  the  extremities  and  ndder, 
anti  if  taken  into  the  stomach  may  canse  a  fatal  internal  disease, 
especially  in  hens.  Traumatic  elTects  especially  play  a  part  as 
means  of  infection.  From  such  canses  the  disease  develops  on 
the  head  and  liml>s  and  seldom  on  other  parts  of  the  body,  es- 
pecially  in  horses.  The  same  origin  is  probably  to  be  attrib- 
uted to  the  quite  common  erysipelatous  dermatitis  on  the  head 
and  neck  in  swine  (Schindelka),  as  well  as  to  the  inflammation 
which  now  and  then  occurs  in  dogs  (Frohner,  MiiUer). 

Jjuect  isolated  a  streptocoeetm  quite  Riinilar  to  tho  8treptm*occus  erysipelatls  from 
thef  affeeted  s^kiu  of  a  horne  that  had  die«l  with  Bvinptoma  of  eryi^ipelaa  of  the  head. 
This  F.trepto<'o<^i^iis  viaji  demouRt rated  on  micros<?opic  aectioiis  in  the  distended  lyinpli 
spaces  which  were  filled  with  exudmte. 
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Certain  food  rashes,  es|»eeially  buckwheat  exanthema  and 
clover  or  hicenie  disease^  give  rise  in  severe  cases,  to  symptoms 
similar  to  those  of  an  erysipelatous  inflammation  of  the  skin 
(see  pages  874  and  875). 

8traub  hfta  notefl  an  erysipelatous  inflammation  of  the  fctloek  regfion  in  tnilitarjr 
horses  after  drill  on  stubble  fields,  wliile  Hpiitk  «aw  a  similar  disease  in  cattle  that 
were  littered  on  pine  and  fir  needles.  Caiteac  and  Xjs  attribute  a  vesicular  inflain* 
mation  of  the  skin  of  horses  to  the  ai*tion  of  an  aerid  snbBtanee  of  Blaps  mortisaga. 
Tho  affection  ofriirred  in  the  nitjntbs  of  June  and  July,  aui]  enpeeiany  affecteil 
the  head  and  the  region  about  the  month.  Kossorotow  noticed  in  horses  which 
had  been  ridden  over  fiehls  thickly  ^rown  with  wolf's  milk  (Euphorbia)  a  disease 
which  was  nianifestnd  by  an  iidlamniation  of  the  skin,  with  moderate  fever,  red- 
neiiBf  excoriations  and  rhagadie. 

Symptoms.  Erysipelatous  inflammation  besrins  either  witli 
small  spots  whicli  spread  and  merge  into  one  another,  or  it 
may  commence  with  lar^e  uniformly  reddened  patches,  in  horses 
for  instance  at  the  ends  of  the  extremities;  there  is  uniform 
redness  of  the  skin,  swelling,  elevation  of  temperature  and 
increased  sensitiveness  on  handling.  These  morhirl  elian^'es 
which  may  moreover  Ite  accompanied  l>y  intense  itehiner,  remain 
unchanged  for  several  days,  later  on,  however,  the  skin  becomes 
softer,  the  brownish  epidennal  layer  desquamates  in  fine  or 
coarse  scales,  and  nnderneath  the  healthy  skin  reappears.  In 
an  intense  inflammation  large  and  snuiH  vesicles  develop  (Ery- 
sipelas vesicniosum  et  bnllosum)  which  soon  burst  or  suppurate, 
whereupon  the  surface  of  the  inflamed  skin  is  for  a  time  covered 
with  crusts  (E.  erustosum).  The  development  of  deraiatitis  is 
often  accompanied  l>y  a  feverish  rise  of  temperature,  loss  of 
appetite  and  depression,  but  these  sjTnptoms  disappear  as  soon 
as  desquamation  commences. 

The  pathological  processes  show  certain  pecnliarities,  ac- 
cording to  their  cause  and  even  more  according  to  breed  of  the 
animal,  especially  as  regards  the  localization  of  the  changes. 
Thus  painful  hot  swellings  develop  in  horses  on  the  head,  around 
the  orbits,  the  nasal  openings  and  the  cleft  of  the  month,  in 
consequence  of  which  respiration  as  w^ell  as  mastication  may 
be  greatly  hindered,  while  at  other  times  the  inflammation  on 
the  unpigmented  extremities  occurs  at  the  coronets,  on  the  fet- 
locks  and  shin  bones,  and  then  consideralile  thickenings  develofi 
in  consequence  of  infiltration  of  the  snlKnttaneons  cellular  tissue 
which  also  recede  after  cessation  of  the  inflammation* 

A  pecuUar  form  of  erysipelatous  dermatitis  was  observed  by  I^brua  a»  an 
enzootic  in  military  horses.  Vertical  woxnids  rnnning  parallel  with  one  auotbor 
developed  in  the  region  of  the  cleft  of  the  month  and  l>ecame  covered  with 
cTnsts.  At  the  same  time  there  waa  ptyalism  and  hyperemia  of  the  mucous 
membrane. 

Diagnosis.  Erysipelatous  dermatitis  manifests  itself  by 
dilTuse  inflammatory  changes  in  the  skin  and  by  its  acute  devel- 
opment accompanied  by  fever.  This  distinguishes  erysipelas 
from  the  mucli  milder  erythema,  further  from  eczema  whicli 


Treatmeut.     Gangrene  of  the  Skin.  879 

develops  more  slowly,  extends  only  gradually  and  is  usually 
afebrile.  But  in  eczema  the  small  vesicles  develop  from  the 
beginning  while  the  skin  is  still  comparatively  healthy,  while 
in  erysipelas  large  vesicles  form  only  later  when  the  skin  is  in- 
tensely inflamed.  In  phlegmons  purulent  infiltration  of  the 
subcutaneous  connective  tissue  exists. 

Treatment.  Local  treatment  is  only  necessary  in  severe 
cases  of  erysipelas,  w^hile  slight  cases  heal  without  any  treat- 
ment. Cold  applications  of  clear  water,  Goulard's  extract,  lead 
water,  also  Burow's  solution,  or  applications  of  lime  water  may 
be  used.  Later  on  the  reddened  skin  may  be  anointed  with 
carbolized  oil  (1:10),  or  covered  with  astringent  powders  (see 
page  863).  In  cases  where  erysipelatous  inflammation  is  caused 
by  an  infection,  a  subcutaneous  injection  of  3%  carbolic  acid 
or  1 :5000  corrosive  sublimate  solution  at  several  points  of  the 
periphery  of  the  affected  spot  (in  horses  one  can  inject  10  to  30 
cc.  at  one  place)  checks  the  advance  of  the  inflammation  (Gut- 
zeit,  Feldmann).  The  following  may  also  be  used:  10  to  20% 
ichthyol,  resorcin,  creolin,  iodoform  ointment,  then  gray  mer- 
cury ointment,  or  disinfecting  solutions.  Where  considerable 
general  disturbance  of  health  exists  corresponding  sjmptomatic 
treatment  is  indicated. 

Literature.  Cad^ac,  J.  v^t.,  1902,  515.— Gutzeit,  Z.  f.  Vk.,  1892,  301.— 
Kosf5orotow,  Pet.  A.  f.  Naturwiss;  1897,  42.— Lebriin,  Bull.,  1906,  286.— Nys,  Rec, 
1907,  44  (Rev.).— Spath,  Mt.  d.  Ver.  bad  Tzte.,  1903,  86. 


10.    Gangrene  of  the  Skin.    Gangraena  Cutis. 

{Gangrenous  inflammation  of  the  skin;  dermatitis  gangrcenosa.) 

By  gangrene  of  the  skin  is  understood  a  death  of  circum- 
scribed portions  of  skin,  which  is  produced  either  as  a  direct 
result  of  tissue  destruction,  or  from  an  arrested  blood  supply 
to  the  part,  or  which  arises  in  the  course  of  deep  seated  inflam- 
mations of  the  skin. 

Etiology.  In  the  unpigmented  and  perhaps  sparsely  haired 
skin  the  chemically  acting  (ultra-violet)  rays  of  the  sun  produce 
hyperemia  on  prolonged  and  direct  exposure,  and  soon  after 
erysipelatous  redness  and  inflammation,  and  if  their  effect  on 
the  skin  is  very  intense,  they  may  finally  cause  death  of  the 
skin  in  these  places.  This  form  of  gangrenous  inflammation  of 
the  skin  (gangraena  Solaris)  occurs  mostly  on  the  white  spotted 
extremities  and  on  the  white  marks  on  the  head  in  horses;  it 
is  noted  exceptionally  in  cattle.  Aside  from  the  sun  rays,  hot 
dry  winds  may  cause  the  same  effect,  and  similarly  gangrene 
of  the  skin  may  also  result  in  consequence  of  freezing  (con- 
gelatio)  or  burning  (combustio). 
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Clieiuioal  siibstaiices  cireulating  in  the  blood  may   cause 
dry  gangrene  of  the  skin.     This  is  observed  most  frequently  in 
ergot  jjoisoning  in  wliieli  parts  of  tlie  skin  and  even  whole  parts 
of  the  extremities,  tlie  ears,  the  tail,  in  fowls  the  eoiiib,   the 
wattles  and  tip  «>f  tlie  tonofne,  in  dueks  the  beak,  etc.,  mortify 
and  are  cast  off  (Ergotismus  gangra^nosus).     The  cutaneous 
gangrene   occurring  sometimes   in   clover  disease   is    likewise 
caused  V>y  cliemieal  poisons.    Necrosis  of  the  skin  in  horses  is 
also  sometimes  a  S}^nptom  occurring  in  hipinosis;   Lathyrus 
sativus,  lucerne  and  buckwheat  may  produce  a  like  action  on 
the  uncolored  parts  of  the  skin.    A  similar  gangi^enoiis  inflam- 
mation develoi>s  on  the  extremities  of  horses  on  tlie  coronets 
and  fetlocks,  sometimes  witliout  auy  assignatde  cause  (soealled 
necrotic  eczema)  in  whiclu  however,  the  iujurious  effect  is  prob- 
ably due  to  iiacteria. 

The  frequent  skin  gangrene  occurring  in  swine  is  mostly 
caused  by  the  ba(411t  of  swine  erysipeUis  ( Jensen )>  which  mul- 
tijily  in  the  vessels  of  the  skin,  producing  in  mild  eases  a  serous 
iufiltration  (urticaria)  and  in  severe  cases  a  tissue  necrosis. 
Tlie  same  thing  nmy  also  l>e  noticed  quite  frequently  in  swine 
Iilague  or  hog  cholera.  In  the  course  of  purpura  hemorrbagica, 
gangrene  of  the  skin  may  occasionally  be  observed.  Other 
pathogenic  bacteria  (Bac.  necrophorus  and  perhaps  others) 
doubtlessly  play  a  part  in  cases  where  a  quick  destruction  of 
neighboring  tissues  results  from  insigniiicant  injuries. 

In  the  HitiijrariaTi  sttiid  at  Mezohp^yes  in  a  stalile  where  a  slight  inflamniatioii 
of  the  lieels  of  the  animals  had  been  noticed  every  year  in  the  months 
of  July  and  August,  in  the  year  1SH9  uanp-onons  inflaiiiniation  of  the  foM  of  the 
fetlook  occurred  amoiijtr  1  and  2  year  old  stalUou  foal?^  which  wiTi*  kept  here,  ami 
aastinied  an  enzootic  character.  Thirty  foals  hceame  affected  and  the  disease  aHsunit^il 
such  a  severe  eharacter  that  in  s^onie  cases  ^an^^rene  of  the  tendons.  Hf^amenla 
and  bones  developed.  The  cause  was  probably  an  infection  with  the  baeiUus  of 
necrosiB. 

Continuous  pressure  on  the  skin  at  times  causes  niortifiea- 
tion  in  consequence  of  disturliin^  its  nutrition,  and  this  may 
frequently  be  seen  in  animals  lyin^  on  the  ground  for  a  long 
timej  on  parts  of  the  skin  which  immediately  cover  bones.  The 
same  is  brought  about  by  severe  contusions. 

Finally,  corrosive  substances  such  as  concentrated  acids, 
alkalies,  etc,  cause  a  mortification  of  tlie  parts  that  are  touehed 
immediately  as  well  as  neighboring  portions  of  skin,  in  conse- 
quence of  coagulation  and  destruction  of  the  cell  albumen. 

Symptoms.  Gangrene  of  the  skin  is  preceded  either  by 
acute  eczema,  in  wliich  case  reddening,  increased  sensitiveness 
and  swelling  of  the  skin  are  noticed,  or  it  presents  itsolf  im- 
mediately without  sucli  prodromal  symptoms.  After  the  onset 
of  necrosis  the  skin  becomes  brown,  and  at  the  same  time  its 
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seiisitivencss  diminishes  to  eomplett!  anesthesia.  If  the  process 
remains  more  superticial,  only  the  epitlerniis  of  the  stiff  and 
dry  skin  dies  and  is  thro%vn  oil'  in  tliick  lameihe  from  the  cutis, 
whieli  is  tlieii  covered  by  a  fresh  outer  skin. 

If,  howev^er,  the  necrotic  process  extenils  more  deeply,  the 
skin  in  its  whoh:  thickness  tnrns  into  a  l)hick,  dry,  parelinient- 
like  hiyer,  ronnd  aliont  which  acute  inflammation  may  often  be 
noticed  The  pus  exuding  from  this  inHamed  wall  separates 
the  dead  portion  of  skin^  which  is  iinally  cast  off,  and  the  ul- 
cerated surface  remaining  in  its  place  heals  by  granulation  and 
cicatrization,  nidess  a  general  infection  is  associated  witli  the 
inflanunation.  In  more  severe  cases  the  necrotic  inilammation 
exteiuls  still  tlcpper,  to  the  tendons  and  ligaments,  whereupon 
a  purulent  ichoi^ns  process  arises  in  the  neigliboring  joints^ 
which  leads  to  destmction  of  the  joint  surfaces  and  finally  to 
general  infection  l)y  metastasis.  This  course  is  especially  to 
be  fearetl  on  the  extremities  of  horses,  cattle  and  sheep,  and 
even  if  no  fatal  pyemia  or  septicemia  intervenes,  the  animal 
becomes  quite  useless  because  the  joints  become  stiff  or  the 
cicatrices  contract  very  much,  thus   interfering  with  motion. 

In  numy  cases  of  wound  infection  the  inlhoued  skin  changes 
to  a  greasy,  pulpy,  dirty  c*>lored  mass  (Gangrspua  humida). 
The  process  can  be  arrested  after  a  time  even  in  these  eases, 
and  after  throwing  off  of  the  necrotic  tissue,  a  healthy  granula- 
tion tissue  develops,  followed  by  cicatrization,  while  in  other 
cases  a  general  infection  is  associated  at  times  with  the  local 
complaint. 

In  dry  necrosis-  (mummificatio)  the  skin  alone  or  together 
with  its  subjacent  layers  becomes  insensitive  without  exhibiting 
any  intlamnmtory  symptoms;  the  skin  shows  a  black,  dry  ap- 
pearance, while  under  it  the  tissue  is  hemorrhagically  infil- 
trated. Finally  tlie  dead  portion  is  cast  off  from  the  li\dng 
tissue  by  sloughing. 

Treatment.  In  commencing  gangrene  the  friction  of  the 
affected  |>arts  of  the  skin  with  desiccating  (lead,  zinc  oxide)  or 
disinfecting  (iodoform,  carbolic,  boracic)  ointments,  seems  in- 
dicated. Tlie  dead  parts  sliould  lie  removed  with  the  knife  and 
the  remaining  ulcerous  surfaces  treated  according  to  the  rules 
of  surgery,  Sloughing  is  hastened  tlirough  the  production  of 
hjTpereniia  by  means  of  warm  fomentations  and  poultices. 

IdterAture.  CuiH^,  Rev.  jf^n.,  1005,  VT,  457.— Frohner,  Monh,,  IPOl,  XI I, 
205.— Jensen,  D.  Z.  f.  Tm.,  1892,  XVTfl,  40,  272.— Paszotta,  Monh.,  1901,  XII^ 
256,— SequenB,  Vet,  1896.  47L— T&traT,  \)M.,   1895,  161. 


Necrobacillosis  of  Sheep.     Skin  necroses  caused  by  the  bacillus 

nwrophonis  oct-ur  t'gpiM'ially  in  shcc^p,  and  not  infT"»H(n(*ntly  in  enzootic 
cxteiisieiK  Tire  resppctivc  easps  of  disease  havp  bf^cn  dpsipnatptl  vari- 
ously,  according  to  tlie  localization  of  the  legions,     (Concerning  the 
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relations  of  necrobacillosis  to  aphthous  iiiflaiiimation  of  the  mouth  in 
suckliDgs,  see  page  188.) 

To  this  disease  belongs  espreially  the  soealled  sore  moiitli  of  sheep 
(Impetigo  labialis),  which  generally  attacks  only  lainbs  and  coiiiiuences 
at  the  edges  of  the  lips  with  small  vesieles,  which  are  tilled   with  clear 
fluid.  At  the  same  time  the  lips  appear  more  or  less  swollen,  and  in  severe 
eases  the  appetite  is  diminished.     By  rnbbing  of  the  mouth,  and  some- 
times in  taking  food  the  vesieles  burst  and  leave  intensely   reddened, 
bleeding  surfaees  whieh  afterwards  become  covered  with  brown  crusts* 
By   the   formation  of   fresh  vesicles  in   the  iieighliorhood    the   process 
spreads  to  the  angles  of  the  mouth  and  to  the  region  of  the  nose,  and 
the  skin  of  the  lips  is  transformed  into  a  raw,   granulating  surface 
coated  with  dirty  masses  which  appear  either  purple  red  or  yellowish 
white  and  are  always  covered  with  broad  cracked  scabs.     If  the  process 
is  fairly  extensive,  a  purulent  mass  makes  it  appearance  on  pressure 
upon  the  crust.    On  the  inner  surface  of  the  lips  one  finds  only  exeep* 
tionally  raw  granulating  surfaces  whieh  are  more  frequent  on  the  gums 
and  hard  palate^  and  a  peculiar  smel?,  reminding  one  of  Limhurger  cheese, 
is  emitted  from  the  mouth.     The  nutrition  of  the  aninud  becomes  poor 
in  conse^pience  of  the  painful  complaint  and  many  ainmals  even  die* 

In  certain  outbreaks  the  disease  attacks  the  neighborhood  of  the 
uasal  openings,  the  cheeks  and  the  eyelids^  or  in  some  animals  it  may 
occur  on  the  extrennties  where  similar  changes  develop  as  on  the  lips. 
This  form  of  the  disease  is  designated  by  ilohler  as  ' '  lip  and  leg  ulcer* 
ation  of  sheep/' 

From  its  localizations  on  the  coronary  band  the  disease  is  also 
known  as  '*foot  seal)  of  sheep*'  (''foot  rot  of  sheep*'  in  America,  ** con- 
tagious foot  rot'*  in  England^  *'pietin  contagieux''  in  France).  The 
iniiannnation  tiegins  at  the  coronary  band  and  small  ulcers  develop  at 
the  heels,  which  discharge  a  pui'ulent  secretion,  emitting  a  peculiar  odor. 
Jn  severe  eases  the  process  extends  more  deeply  and  fistula^  may  form, 
sometimes  also  necrosis  of  ligaments,  tendons  and  hones  (Mohler  &  Wash- 
burn). 

Owing  to  its  localization  on  the  genital  organs  the  disease  manifests 
itself  in  female  animals  hy  a  painful  swelling  of  the  vulva,  hy  ulcer- 
ation on  the  vulva  and  on  the  adjoining  skin,  and  by  a  slimy  or  purulent 
discharge  from  the  vagina.  In  rams  and  not  infrequently  in  wethers^ 
the  disease  begins  with  the  formation  of  pale  yellow  small  spots  in  the 
skin  of  the  prepuce,  the  preputial  opening  and  on  the  penis.  These  spots 
soon  change  into  ulcers,  which  gradually  become  larger,  often  coalescing 
with  one  another,  so  that  the  whole  surface  of  the  sheath  becomes  ulcer- 
ous.    The  sheath  is  generally  more  or  less  swollen  and  reddened. 

The  various  forms  of  necrobacillosis  just  described  now  and  again 
occur  combined  with  one  another.  Thus  contagious  foot  rot  or  the 
disease  of  the  genital  organs  may  be  oljsrrved  together  with  impetigo 
labialis;  indeed  all  three  forms  of  the  disease  can  be  present  at  the 
same  time, 

Necrobacillosis  of  sheep  has  been  found  principally  in  North  Amer- 
ica, England  and  France  as  an  enzootic  (MacFadyean,  Berry,  Williams, 
Knowles,  Flook,  Monssu,  Besnoit),  Imt  outbreaks  have  also  been  re- 
corded in  Germany  (Peter,  Ilasenkamp,  Pr.  Vb.),  in  Hungary  (Vigadi) 
and  in  New  Zealand   (Gilruth), 

While  the  bacillus  of  necrosis  is  the  actual  cause  of  the  changes, 
preilisposing  factors  jday  an  important  part  in  the  spread  of  the  dis- 
ease, rendering  possible  the  entrance  of  the  bacilli  into  the  tissues  of 
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the*  body  and  a  rapid  extf^nsion  of  tlio  disease  in  a  flwk.  Of  gpecial 
iniportarice  in  this  eonnt'otioii  htp  abrasions  or  woiiinls  of  tho  mncoiis 
metnbraiie  or  of  tlic^  skin*  Huvh  k^sions  esisity  oecnr  on  tlie  lips  and  the 
e<lp:es  af  tlie  nose  froni  the  ingestion  of  very  rongh  or  hard  food,  or 
when  feeding  on  pastures  in  whieh  thorny,  priekly  shrnlis  are  aeeessilde, 
C'nnsei|nently  nnrrierons  eases  are  notieeil  espeeially  in  dry  years, 
Alirasions  and  woniids  easily  arise  on  the  extremities  hy  travelling  over 
reeentl,v  graveled  roads,  on  frozen  ^nnw,  and  also  by  pasturing  on 
meadows  containing  thorny,  priekly  plants.  The  skin  of  the  vagina 
and  that  of  the  prepuce  is  easily  subject  to  abrasions  in  the  eavering 
act.  As  further  predisposing  eanses  may  be  noted:  a  diminution  of 
the  power  of  resist  a  nee  of  the  skin  through  cold,  standing  in  dirty, 
soiled  straw  and  travelling  on  muddy  roads.  Weakness  and  insiiflHeient 
nutrition  also  eanse  a  predisposition  to  the  disease* 

At  times,  however,  neerobacillosis  seemingly  appears  witliout  the 
intervention  of  any  predisposing  faetors,  attacking  especially  the  nnicons 
membranes,  principally  in  very  young  animals,  owing  to  the  softness 
of  their  tissues  or  probably  to  an  increased  virulence  of  tiie  baeilhis. 

Artifieial  transmission  of  the  disease  was  sueeessful  hy  rubbing  the 
enists  into  the  scarified  skin  (Meail),  on  the  mucous  meml»rane  ( Vigadi), 
hy  putting  a  pledget  of  cotton  impregiuitcd  with  the  discharge  from 
the  genital  organs  into  the  preputial  opening  (l^tacFadyean)  and  by 
inoculation  of  cultures  of  the  necrosis  bacillus.  In  an  cnzootie  in  the 
Prussian  district  of  Wittenberg,  the  shepherd  was  also  infected  hy  the 
affected  sheep,  and  large  lentil-sized  nodules  formed  on  his  hands,  which 
in  3  to  4  days  changed  into  small  ulcers  and  healed  up  in  about  TO  days* 

The  course  of  the  disease  is  generally  benign,  yet  now  and  then 
losses  of  10%  of  the  atfwted  animals  have  been  noted. 

The  treatment  consists  in  removing  the  crusts  and  granulations 
and  then  in  washing  or  swabbing  the  places  i^ith  disinfecting  fluids* 
When  the  disease  is  localized  on  the  lips  and  edges  of  the  nose,  innnc* 
lions  with  a  5%  eresol  or  tar  ointment,  to  which  10%  flowers  of  sulphur 
may  be  added  are  more  appropriate*  The  sheath  or  vagina  may  be 
syringed  out  daily  ^vith  a  2%  solution  of  pota-ssium  permanganate  or 
with  75';^  hydrogen  peroxide.  Animals  with  extensive  ulcerating  sur- 
faces or  strongly  granulating  uleers  are  best  killed. 

Preventive  measures  are  cleanliness  and  the  disinfection  of  the 
quarters  of  the  animals,  isolation  of  new  bought  ani»nals  for  a  period  of 
two  weeks,  isolation  of  diseased  subjects  and  the  avoidance  of  infected 
pastures  for  the  *space  of  a  year* 

I«lterature*  Konaor,  Uiig.  Vb.,  lOOL— MarFadyean,  J*  of  conip*  Path.,  im'l, 
375. — Mead,  Am*  v*  Rev.,  1905,  441.— Moliler,  I.ip  amMc^  ulceration  of  »bwp. 
ATiim.  ItiiL  Cirr.  160,  11*10.— Otto,  S.  B.,  1905,  2^7*— Poter,  B,  t.  W*,  1899,  1G8.— 
Pr*  Vb*,  1901,  II,  25*— Wniianis,  J.  of  comp.  Path.,  1904,  64. 


Necrobacillosis  of  Other  Animals*  Besides  oecurring  in  sheep, 
necTohacillosis  not  infre(]Uently  affeets  other  species  of  animals,  partly 
as  a  *sporadic  and  partly  as  an  enzootic  disease.  Of  these  is  to  he  men- 
tioned first  of  all  diphtheria  of  calves  (see  Vol*  I).  In  Para- 
guay, Elmassian  &  Ulizar  saw  an  enzootic  of  neerohaeillosis  in  adult 
cattle,  where  the  necrosis  attacked  the  skin  almost  regularly  in  the 
perineal  region,  and  only  exceptionally  on  the  tail,  udder  and  ears. 
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The  intenjigital  panarithini  c'liul  the  neerotie  (malignant)  inflammation 
of    the    ehivvs    in   cattle    also    hdoiig    to    this    category     (see     VoL     J). 
Finally  many  cases  of  psendo-aplithous  infjainniation  of  the  mouth   (se 
page   193)    arise   tVoia  an    infection   with    the  necrosis   Imeilhis.      This^ 
was  the  ease  in  an  enzootie  in  cattle  deserihed  by  Vigadi.     The  disease 
commenced   here   with    apathy,    diminished   appetite   and   slight    fever. 
After  1  to  2  days  salivation  ocenrred,  and  on  the  reddened   mucous 
meiidirane  of  the  month,  especially  on  the  inner  surface  of  the  lower 
lipj  of  the  dental  pad  of  the  upper  jaw  and  the  tip  of  the   tongrue, 
necrotie  patches  appearei!  which  varied  in  size  from  that  of  a  h^ntil  to 
that  of  a  f|uarter;  they  were  roundish,  grayish  white;  after  their   re- 
moval the  tissne  of  the  mvieous  mendirane  was  intensely  reddened  and 
bleeding.  In  several  cases  the  necrotie  process  also  attacked  the  deeper 
layers,  whereupon  deep  ulcers  with  dirty  grayish  white  smeary  deposits 
were  formed.     Simultaneously  with  these  changes  the  lips,  the  ahi^  of 
the  nostrils  and  the  region  of  the  cheeks  showed  painful  swellings,  in 
some  eases  difiTnse,  yellowish  Irrown   scabs  under  which  the   skin   waii 
intensely  reddened,  denuded  of  epithelinm,  and  moist.    Not  infrequently 
the  skin  of  the  feet  was  also  affected,  while  the  swollen  and  painful  skin 
of  the  interdigital  clefts,  more  fre(|uently,  howe%'er,  that  at  tlie  edges 
of  the  coronet,  became  necrotie  at  places  varying  from  a  one-cent  to  a 
twenty-tive-eent  piece  in  size,  and  gave  place  to  Ideeding  ulcers  with 
ragged  edges.    Now  and  then  also  grayish  brown,  firndy  adlierent  scabs 
were  formed  at  the  same  titne  on  the  swollen  skin  of  the  fetlock  region 
which  covered  a  moist  snrfaee  deinided  of  epithelium.     Recovery  fol- 
lowed  in   slight   cases   within   10   days,   and    it   occurred    even    in    the 
severe  cases  by  keeping  the  affected  parts  clean  but  without  other  special 
treatments 

Finally  the  enzootic  necrosis  of  the  vagina  of  cattle  is  caused  by 
the  necrosis  baeilhis,  and  occurs  together  with  necrotic  inflammation  of 
the  claws  (Ellinger), 

In  goats,  enzootics  of  inflammalion  of  the  month  have  been  ol)aerved 
iti  France  and  Germany,  the  chnical  appearance  of  which  coincides  with 
that  seen  by  Vigadi  in  cattle;  only  that  the  process  remained  limited 
to  the  mucous  membrane  of  the  mouth,  and  the  neighhorhood  of  the 
mouth.  According  to  Cadeac  and  Mobler  these  cases  also  belong  to 
necrohacillosis. 

As  a  further  form  of  the  disease  ma\'  be  noted  the  necrotic  iuflam- 
matton  of  the  fold  of  the  fetlock  in  horses,  which  may  occur  as  an  en- 
zootic, and  also  the  necrobacillosis  of  rabbits. 

Literature.  Ehnassian  &  Ulizar,  A.  P.,  11*00,  969.— Pr.  Vb.,  1903,  II,  18.— 
Vigadi,  A,  L.,  1906,  423. 

11.    Herpes  Labialis. 

By  herpes  one  designates  a  disease  of  the  skin  with  acute  onset 
which  heals  in  a  short  time,  and  which  is  characterized  by  vesicles  tilled 
with  serous  fluid  arising  on  a  circumscribed  surface.  Such  an  eruption 
nsnally  develops  on  the  lips  and  alie  of  the  nostrils  of  horses  in  the 
course  of  gastro-intestinal  eataiTh,  or  in  acute  infectious  diseases.  The 
cause  is  unknown;  bnt  a  local  imiation  of  certain  nerves  is  suspected, 
snch  as  single  liranches  of  the  trigeminns.  At  the  aforementioned  places 
thickly  clustered  lentihsized  vesicles  develop  filled  with  a  clear  yellow 
serum,  there  is  also  slight  itching,  moderate  redness  and  swelling/ After 
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1  to  3  days  the  vesicles  dry  up  to  brown  crusts,  and  after  these  fall  off 
the  redness  of  the  skin  soon  disappears. 

Treatment  is  only  necessary  in  the  presence  of  excoriations  and 
then  an  ordinary  dusting  powder  or  painting  with  lead  acetate  solution 
may  be  resorted  to. 


Herpes  Zoster.  (Shingles;  Zona,  Fr.)  In  human  medicine  this  term  is  ap- 
plied to  a  peculiar  vesicular  eruption  in  which  small  vesicles  occur  profusely  in  the 
territory  supplied  by  a  definite  nerve,  and  which  may  be  traced  to  a  disease  of  the  in- 
tervertebral ganglia  or  the  nerves  themselves,  or  to  an  affection  of  the  trophic  nerve 
fibers.  A  similar  affection  is  said  to  have  been  observed  by  M^gnin  in  a  horse  on 
whose  body  thickly  clustered  vesicles  formed,  which  crossed  the  direction  of  the 
hairs,  forming  stripes  1  to  2  cm.  broad  which  were  separated  from  one  another 
by  healthy  stripes  of  skin  of  like  width,  so  that  the  appearance  was  like  that  of  a 
iebra  skin.  Further,  H^brant  claims  to  have  seen  shingles  in  a  two-year-old  dog. 
On  one  fiank  of  this  dog,  a  patch  about  3  cm.  broad  was  covered  by  serofibrinous 
masses,  round  about  which  and  as  far  as  the  median  line,  little  nodes  and  dried 
up  exudate  could  be  seen;  severe  itching  occurred  in  paroxysms.  After  10  days 
a  similar  eruption  appeared  on  the  opposite  side  of  the  body.  At  first  moderate 
atypical  fever  was  present.  The  animal  recovered  in  2^  weeks.  A  certain  simi- 
larity of  the  complaint  to  moist  eczema  of  the  dog  undoubtedly  existed.  (H^brant, 
Ann.,  1905,  12). 

12.    Pemphigus. 

{Blasenauschlag ;  Dermatitis  bullosa.) 

Pemphigus  is  an  independent  disease  of  the  skin  charac- 
terized by  large  vesicles;  in  its  acute  form  it  passes  on  to  re- 
covery in  a  few  weeks,  in  its  chronic  form  on  the  contrary — 
and  in  the  narrower  sense  of  the  word  only  this  is  designated 
as  true  pemphigus — ^vesicular  outbreaks  recur  several  times, 
which  finally,  however,  end  in  recovery  (Pemphigus  vulgaris, 
P.  chronicus  benignus),  or  the  healthy  epidermis  fails  to  form 
again  on  the  constantly  increasing  diseased  areas  (P.  chronicus 
malignus,  P.  foliaceus). 

Occurrence.  In  animals,  especially  in  horses  (Demoussy, 
Dieckerhoff,  Graff  under)  and  in  cattle  (Loiset,  Lucet),  excep- 
tionally also  in  swine  (Winkler)  vesicular  skin  eruptions  were 
observed  repeatedly,  which  always  terminated  in  complete  re- 
covery in  a  comparatively  brief  space  of  time,  and  which  for 
this  reason  may  be  taken  to  correspond  with  pemphigus  acutus 
of  man,  although  it  does  not  appear  impossible  that  many  cases 
included  herein  have  really  been  attacks  of  urticaria  bullosa 
or  eczema  bullosum.  True  pemphigus  is  undoubtedly  an  ex- 
ceedingly rare  disease  in  animals. 

Etiology.  Of  the  causes  of  the  disease  nothing  certain  is 
known.  Its  frequent  occurrence  occasionally  appears  to  point 
to  an  infection  (Loiset  saw  it  in  cattle  in  the  form  of  an  en- 
zootic). Bacteriological  investigations  hitherto  conducted  have 
led  to  no  positive  result  (Ballart  saw  one  case  of  transmission 
of  the  disease  from  a  cow,  Dasch  from  a  dog  to  man). 
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Symptoms.     At    times    fpv<*risii    syinptoins,    perhaps    also 
digestive  ili.stur1»aiices,  herald  an  aiii)raaeliiiig  attack,  while  iu 
other  eases  the  eruption  appears  without  any  such  signs.     On 
the  skin,  especially  on  the  triink,  on  the  lower  belly,   on   the 
inner  surfaces  of  the  thighs  and  elsewhere,  vesicles  arise  upon 
the  skin  which  is  swollen,  accompanied  by  intense  itching-  or 
without  itciiing.     These  vesicles  form  within  1  to  2  days   and 
may  become  hirger  than  a  goose  egg;  they  are  semi-spherical 
or  fiatteinxl  and  may  exhibit  a  plate-like  depression   in   their 
center.     The  content  is  clear  watery  or  yellowish,  later  on  it 
may   become  milky,  and  flows  out  after  the  thin  wall   bursts, 
while  this  latter  remains  adherent  to  the  skin  for  a  long  time, 
or  it  is  removed  l)y  rubbing,  and  then  an  intensely  red  surface 
becomes  visible,  wliich  for  a  time  continues  to  exude  a  serous 
secretion,  but  in  a  few  days  is  covered  with  new  epidermis. 
In  this  way  the  process  heals  completely  in  the  course  of  2  to  4 
weeks;  in  rare  cases,  however,  healing  occurs  only  with   the 
formation  of  scabs,  and  then  fine  glistening  cicatrices  remain 
at  the  places  of  the  vesicles* 

Treatment.  After  rupture  of  the  vesicles  occurs,  it  is  suiB- 
cient  to  a|>p!y  a  non  irritating  dusting  powder  to  tlie  skin  or  an 
astringent  ointment  (see  page  8t>3) ;  in  case  of  veiy  extensive 
ernption  washing  witli  soap  and  thorough  cleanliness  are  to  be 
recommended. 

Literature.  Baseh,  T.  Z.,  IMS,  2(ifi.— GrafTimcler,  B.  t  W^,  1800,  153.— 
Jjikobst'ii,  MaaiiedsHkr.,  1«93,  IV,  I^IL— Lueet,  Rec,  1N94,  244.— Paulicki,  Mag., 
1872,  29,— Saner,  W.  F.  Tk.,  1002,  231.— Winkler,  ibicL,  1891,  47. 


Pemphigus  Chronicus.  Frohner  saw  the  whole  of  the  hody  of  a 
dog^,  with  the  exception  of  the  head  and  linihs.  co%^ored  with  large  vesi- 
cles, which  after  hursting,  left  clear  hright  re*l  surfaces,  with  a  cherry 
red  <*enter.  These  showed  no  disposition  to  heal  and  were  eontinuallv' 
covered  with  fresh  crusts,  until  finally  the  auiinal  died,  completely  ex- 
hansted,  ^Y\i\l  s^^niptoms  of  heiuorrhagic  iuflaiiiaiation  of  the  rectum. 

LafoRse  sa^v  a  skin  disease  similar  to  pemphigus  foliaeeus,  in  a  mule. 
After  all  the  hair  had  fallen  out»  hroad  epidermal  scales  formed 
on  the  hald  skin,  after  detachment  of  which  the  fresh  layer  of  ppidermis 
was  soon  lifted  np  l\v  the  exuded  serous  fluid  underneath,  and  in  this 
way  new  scales  always  were  farmed.  The  animal  meanwhile  became 
emaciated,  and  later  on  was  attacked  by  diarrhea.  {Frohner,  ^lonh., 
1892,  in,  497.) 

13,    Impetigo. 

{Ecthyma.) 

By  impetigo  or  ecthyma  is  understood  in  human  medicine  an  ex- 
anthema chiefly  affecting  children,  in  the  eonrse  of  which  pustules  form 
on  different  parts  of  the  body,  hut  especially  on  the  face;  they  develop 
on  a  red  base  without  itching,  and  are  followed  later  on  by  thick» 
soft»  honeydike  crusts.     This  skin  atfection  is  sometimes  decidedly  in- 
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feetioiis  (liiii)t'^ti^'o  i-iiiaiigiu.sa)  and  is  ar-eouipauicd  by  aeulc  swdliug 
of  the  iieighfMjring  lymph  glaiifls;  it  always  runn  a  I'avorable  eourse. 

Aeeortiiii*^  to  Biirki^  tlio  dist^ase  develops  in  liorses  with  tiiie  skin 
under  the  inlluenee  of  irritating  ageneien  and  tinfavoral)le  hygieiiie  coJi- 
ditioiis.  The  residtant  pustules  are  superfieial,  at  tii^t  white,  like  nxother- 
of-pearl,  later  purident,  then  rupture  quiekly,  and  Iheir  contents 
dry  up  into  yellow  erusts ;  when  these  fall  ott  a  hairless  spot  remains 
which  heals  without  scaliug.  In  contrast  to  eczema  the  exautheuia  runs 
a  rapid  coui^e  and  heals  ([uickly  ;  tfiere  is  no  itehiug  and  transmission 
to  other  auiinals  is  easy  (Vet.  Journ.  18f>0,  77). 

Aeeording  to  Ilenion  a  similar  disease  develops  in  young  swine  in 
the  neighborliood  of  the  eyes,  more  rarely  on  otlrer  parts  of  the  body, 
with  the  formation  of  small  pustules,  in  the  place  of  whieh  soft  crusts 
arise  later  on.  Tlu*  process  is  aeeompanied  iiy  a  catarrh  of  the  con- 
junctiva?, nose  and  mouth,  and  heals  within  2  to  3  weeks  (Diet.,  1888, 
XVI,  268). 

Schindelka  several  times  saw  an  eruption  in  old  nursing  or  pregnant 
bitches  which  occurred  indept^ndently  of  distemper. 

As  a  secondary  alTection  impetigo  develops  in  the  course  of  dis- 
tem|)er,  strangles,  swine  plague  ainl  hog  cholera  as  well  as  in  rinder- 
pest. 

The  treatment  consists  iu  softening  of  the  scabs  or  washing  with 
creolin  or  soap  solution  and  subse([uent  dressing  with  a  disinfecting  or 
ast ri ngen t  oin t men t. 

Dermatitis  Lichenoides.  By  this  imme  I>ag^fl  de«erib<?<!  a  iliseane  of  the 
horse  in  the  foiirHe  of  whieh  lar^e,  dry,  baldj  non  itchinj^  surfaces  forme*!  on  the 
root  of  the  tail,  on  the  haric,  tiec-k  ao<l  thighs.  After  the  lap^  of  six  months  the 
Bkin  on  these  spots  t>eeame  |>atnfii]p  itiflameil  au4  iafittratert,  ani{  hayelniit  sizetl 
notJuies  (It'velopeil  ou  it;  at  the  same  time  there  was  violent  itrhiti^:.  Later  on 
the  noduteH  he^an  to  bleeilj  ainl  thick,  yillowish  crusts  forineil,  vinrlcrneath  whii^h 
the  Hkin  was  covered  with  |>n«.  Firialiy  the  ntMhites  iK^came  fimalter,  an<l  in  their 
(dari?H  |H'asize«t  elevations  remained,  on  the  surfaces  of  whieh  the  epidermis  was 
thick  and  rough.  The  acute  attack  lasted  a  month,  it  recurred  annually  in  winter, 
and  the  affection  linally  t»ecame  so  extcnt^ive  that  the  horw  had  to  he  killed  at 
the  end  of  three  ,vears.  Neither  in  the  epidermis,  nor  the  crusts  or  in  the  pus 
could  vegetable  or  animal  parasites  l>e  demonstrated,  an*l  transmission  ejtperi* 
nients  on  g\iine»  pigs  were  unsuccessfuL     (Dwgd»,  BnlL,  1804,  442,) 


14,    Acne* 

(Heaf  rash,  summer  rash,  summer  scab,  swentinf/  eczema  of  the 

saddle  ref/ion,  saddle  scab,  heat  nodvles,  heat  pox,  nodular 

or  iuherclr  rash  in  horses;  Acne  simplex  s.  indfjaris; 

Boutons  [French];  Ahie  [German].) 

By  acne  one  iHKlerstan*!^?  an  inflatiinnittoii  of  tlie  Rolmceoiis 
glands  and  hair  follicles,  not  infrequently  passing  on  to  pus  for- 
mation, an<l  eliaracterized  by  pin-point  to  hcan-sized  nodules 
appearing  in  the  otherwise  healthy  skin* 

According  to  Schiiulelka  the  skin  diseases  mentioned  in  The  title 
are  conHiilrrrd  iis  acne  sinee  they  do  not  exhH*it  the  eharactcristies  of 
eezerna  with  which  most  authors  have  elaasitied  them  (soealled  papulo- 
vesieuhir  eczema). 

Etiology,  In  certain  eases  acne  probably  results  from  an 
infection    with    pus    bacteria    (Friek)    which    evidently    enter 
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through  the  orilices  of  the  liair  follicles  or  sehaeeoiis  glands,  or 
are  rubbed  into  thimi.  According  to  Frick  mechanical  influ- 
ences only  phiy  the  i>art  of  accidental  causes  in  these  cases. 

The  disease  occurs  in  those  parts  of  the  l>o<]y  which  are 
frequent!}"  exposed  to  meebanical  influences,  especially  to  rub- 
bing, or  which  perspire  readily*  Such  places  are,  in  horses,  on 
the  back  and  on  the  sides  of  the  chest  (friction  by  the  saddle, 
girtli,  traces)  on  tlie  front  of  the  chest  and  in  the  shoulder 
re^irion  (rul>bing  by  the  collar  and  breast  strap),  in  the  croup  and 
tail  region  (friction  by  the  breeching  and  crupper),  as  well  as 
on  the  liead  (inecbanica!  friction  from  the  halter).  In  dogs 
the  forehead,  tlie  cheeks,  the  bridge  of  the  nose  and  tbe^  external 
surfaces  of  the  limbs  are  fa%*orite  spots  for  acne,  because  these 
parts  are  preferably  rubbed  l)y  the  muzzle  or  con^e  in  contact 
with  the  hard  ground. 

The  disease,  which  was  studied  closely  by  Rartke,  Qualitz,  Steflfens, 
Graanalieh,  v.  Heniuugs,  Kalkotf,  im<l  KuptVr  inuler  th*.-  name  of  i^went 
eezenia  (heat  pox)  of  riding  liorstvs,  in  nn  acuedike  affectiou  of  tlie  skin, 
especially  prevalent  in  the  military  horses  of  the  Prussian  Army  since 
the  introdaetiou  of  the  new  ariuy  saddle  (aeeording  to  Kupfer  50  horses 
on  an  average  in  each  regiinent  were  afTected  in  one  summer),  hut  it  is 
also  observed  when  other  saddles  are  used*  The  eonnection  between  the 
fre^jDeney  of  this  trouble  and  the  iutroduetion  of  the  new  army  saddle, 
is  found  in  the  fact  thai  the  trees  of  tlie  new  saddle  are  longer,  and  the 
wallet  is  put  further  haek,  exteiuling  to  the  sensitive  lumbar  region, 
whieh  on  motion,  and  es]ieeially  in  walking,  lunkes  deeided  transverse 
motions  and  furnishes  mueh  ojiporUmity  for  frietion  between  the  skin 
and  tlie  wallet.  Saddles  whieh  do  not  fit  well  to  the  trees  and  which 
are  weighted  too  heavily,  too  mueh  stirrup  riding,  lack  of  cleanliness  in 
the  saddle  region  are  also  of  importance.  The  chief  effeet  is  ilue  to 
frietion,  for  the  trnnhle  does  not  oeeur  under  the  suddle  itself,  f>nt  at 
the  haek  of  the  pannel  and  flap.  The  eausal  aetion  of  sweat  and  dust 
is  showTi  by  the  faet  that  the  disease  is  observed  almost  exebjsively  in 
summer.  Horses  with  had  eon  formation  and  weak  totterinj^r  f?nit  are 
apparently  especially  inclined  lo  the  disease. 

At  times  an  extensive  outbreak  of  acne  occurs  in  horses 
over  the  whole  body  in  the  warm  sunmier  weather  (soealled  sum- 
mer rash)  when  the  animals  perspire  iirofusely  at  work. 

The  checking  of  glandular  secretion  by  obstruction,  by  dirt, 
of  the  orifices  of  the  sebaceous  glands  or  of  the  opening  of  the 
Iiair  follicles,  possibly  also  l»y  medicines  rubbed  on  the  skin 
may,  according  to  Veiel,  occasion  acne  in  such  a  manner  that 
tlie  glandular  tissue  becomes  mecbanically  irritated  as  a  result 
of  the  dried  secretion.  It  cannot  be  denied,  however,  that  the 
bacteria  which  are  usually  present  on  the  skin,  or  that  products 
of  disintegration  formed  under  the  influence  of  the  Inieteria, 
play  an  active  part  in  the  causation  of  acne, 

Whettier  arne  whicli  ocr-nrs  orcasjotiany  after  the  application  of  rortain  metUc- 
aments  Mirh  as  tar,  petroleuni,  parafline,  vasHiiio,  also  aftrr  rontmue<1  em|»lovmetit 
of   creoliu   or   Ijsol   fcotutioo   in   wound    treatiiH'ut,   is    to   he   laketi    as    »lue    to   the 
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cloBiiig  of  the  frlaniiular  orifice  or  whether  the  ehemical  irritation  prodnL^eti  by 
thesw  RubstaiieeH  plays  a  part,  <aiuiot  be  tiecitled  from  the  results  of  obsenations 
that  have  been  nmile  hitherto* 

Acne  arises  secondarily  in  acariasis  and  rarely  in  the  course 
of  strangles  in  horses,  in  flistenii)er  (personal  observation)  and 
according  to  Frohner  in  broniisni. 

Predisposition.     Horses  and  dogs  are  most  inclined  to  the 

aftection,  lioxs  ainl  sheep  only  (\xeeptionally.  young  animals 
anil  short-haired  dogs  appear  most  fretpiently  to  he  attacke<l 
by  acne  (Schindelka), 

Symptoms*  In  liorses  millet  to  pea-sized  nodules  develop 
on  ilie  al'orivmentioiicd  parts  of  the  body  (Fig,  126),  which  are 
distributed    either    ditYusely    (Acne    disseminata)    or    thickly 


Fig.  126.     Acnv  jn  the  hor^. 

clustered  together  and  concentrated  in  groups  of  nodules  (A. 
contiuens).  Little  vesicles  form  in  the  center,  the  contents  of 
which  are  first  clear  and  soon  after  become  turbid.  Soon  after 
bursting  of  the  vesicles  the  content  dries  to  a  small  scab,  and 
mats  the  enclosed  hair.  Later  on  the  scabs  fall  off  with  the 
matted  hair,  wliereupon  little  hairless  simts  remain  for  a  long 
time.  In  stune  notlules  supiniratloti  oer*urs,  and  on  pressure 
bloody  pus  or  a  thick  tallowdike  mass  may  be  pressed  out  froiti 
them.  After  this  the  swelling  disappears  in  a  short  time,  and 
the  renmining  saucer-shaped  loss  of  substance  soon  heats,  leav- 
ing a  light  Init  rather  thin-skinned  bald  place  behind  (soealled 
shell  nodule).  Many  nodules  retrogress  witliout  i>revious  vesicle 
formation  or  suppuration  and  disappear,  leaving  no  trace  be- 
him.l  them. 
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The  apparently  souikI  skin  in  the  immediate  neigbborbood 
is  sliglitly  swollen,  only  if  the  disease  is  rather  severe,  it  becomes 
warmer^  sensitive  to  pressure  and  harder,  and  the  nodules  them- 
selves I>eeonie  innch  harder  (Aene  indurata).  Slig-bt  itebing  is 
generally  noticed  in  tlie  stage  of  development  and  bealing;  but 
there  is  more  tenderness  than  itching. 

On  thp  hairleBB  or  Rparselj  haired  parts  of  tlie  skin  of  the  barse  (sheath, 
iniipr  fliirfuees  of  tlio  thi^jlis  and  fore  extrcmiitit'S,  Jowor  boll>\  chest)  SchindeJlt* 
aaw  a  ]>eciiliar  folliculitiB  which  coniint^Tifcd  in  small  areas  witii  the  aj»pearance  of 
millet  Hizeil  or  smmiwhat  lar^or  Tif)dules,  The  noJulcs  are  at  lirj*t  pal[iable,  deep  in 
the  s-kin,  later  on  they  hecoinc  ]>roinincnt  on  the  siirfaec  of  the  skin,  some   of  th^m 
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Fig.  127. 


Acne  notles  on  tlie  hridge  of  the  nose  of  a  dog, 
8diinclelkn  j 
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change  to  pustules  in  *i  to  4  weeks,  and  after  they  hurst,  rounflish  ulcers  <]eTeIop 
with  elevated  eil^es.  These  heal  jifra<luall\%  leaving  liehiml  <'ii'atri(*e»»  round  about 
whieh  fresh  nodules  are  foririied.  8oinc  nudiilcH^  liowever,  disa[ipear  after  several 
weeks  without  jirevioits  suppuration-  In  exceptionul  ca^^es  at-nte  swelliuix  of  the 
lyni]»h  ves8el8  and  lyinjih  ji^lao^ls  ocenrs.  The  disea^^e  may  last  for  mouths.  The 
development  of  follirnlitis  was  always  preceded  hy  inlUienya.  A  similar  disease  w&!» 
seen  hy  Marek  on  the  anterior  snrface  of  the  forearm  of  a  horne  which  bad  not 
previonsly  been  attacked  with  infhien/.a. 

In  dogs  aene  is  principally  characterized  by  the  prominence 
of  inflammatory  symptoms,  especially  if  the  eruption  is  on  tbe 
bridge  of  the  nose  (Fig,  127)  or  on  the  face,  in  eonsequenee  of 
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which  the  swelling  of  the  skin  and  its  tenderness  are  far  greater. 
This  eireunistance  is  perhaps  explained  by  the  fact  that  in  tho 
skin  of  the  dog  the  hair  follicles  are  arranged  group-wise  ronnd 
a  rommon  dnet,  and  that  on  this  account  several  hair  follieles 
and  sebaceous  glands  are  always  alTected  at  the  same  tinie. 
Suppuration  of  the  hair  follicles  or  sebaceous  glands  is  noticed 
much  oftener  in  dogs. 

In  sheep  and  swine  the  clinical  form  of  the  alfection  appears 
to  l>e  siniilar  to  aene  of  the  horse. 

Course.  In  many  cases,  for  examph^  in  the  horse,  the  acne 
uodnles,  usually  after  previous  vesicle  formation,  disappear  in 
1  to  3  weeks  without  leaviiig  any  trace,  or  suppuration  takes 
place  and  little  bald  spots  are  presented  to  one's  obsen-ation. 
Since  in  both  cases  fresh  nodules  are  often  fonned,  in  the  mean- 
time, in  the  surrounding  area,  the  course  of  the  affection  be- 
comes proh:>nged  and  even  cbronic.  If  suppuration  takes  place 
the  perifollicular  eonneetive  tissue  becomes  involved  in  tlie  pro- 
cess,  and  then  little  abscesses  arise  which  extend  into  the  sub- 
cutaneous  connective  tissue,  coming  in  contact  and  frequently 
conununicating  with  each  other.  Finally,  however,  cure  results 
here  aiso.l»y  scar  fonnation.  Sometimes  these  abscesses  do  not 
break,  and  pea  to  y)igeon  egg-sized  hard  nodules  may  then  per- 
sist in  the  skin  for  a  long  time.  Finally  the  proceHS  may  lead 
to  the  forniatiou  of  socalted  tallow  cysts  (molluscum  atheroma- 
tosum,  Schindelka)  which  arise  from  tlie  cyst-like  dilatation  of 
the  sebaceous  glands,  the  walls  of  which  are  mueli  thickened  and 
are  filled  with  a  fatty  rancid  mass.  They  form  likewise  hard 
swellings  in  the  skin  and  may  attain  the  size  of  a  pigeon's  egg. 

Treatment  The  causes  of  tlie  disease  so  far  as  they  may 
be  discovered  should  be  removeil,  and  if  possible  the  liorses 
should  he  kept  from  work;  under  sucli  coinlitions  cure  frequent- 
ly results  in  horses  without  any  further  treatment.  At  first 
gentle  wasliing  with  disinfectiug  solutions  seems  to  be  useful, 
while  the  employment  of  tar  pri*|)arations  is  contraindicated ; 
the  internal  use  of  ichthyol  with  water  or  Fowler *s  solution 
(ichthyol,  dist.  water  or  Fowler's  solution  in  equal  parts;  5  to 
20  gm.  for  the  horse,  10  to  20  drops  for  the  dog)  may  do  good 
service  (Schimlelka).  Salicylic  ointment  is  used  to  advantage 
in  the  ineipient  stage  (5:irM1)  {Miiller).  Later  on  the  dilateil 
nodules  are  pressed  out,  i)erhaps  after  previous  splitting  with  a 
y)ointiHl  knife  or  opening  with  Paqueliirs  thenno-cautery 
(Frick),  and  the  resulting  woun<l  and  its  neigh Imrhood  is  care- 
fully washetl  and  dresst^l  with  any  disinfecting  fluid  (tincture 
of  iodine  5%,  pvoctanine  solution  1:1,000,  corrosive  sublimate, 
etc.). 

The  before  mentiotie^l  follicuUtif*  of  the  non-liairy  parts  of  the  houy  in 
horses  wa»  inf!ueiio«^<t  by  tr*»atti»?iit  only  insofar  a»  the  ti*tnlpnH'>>^  wa»<  lojiH*Mie<l 
aftt»r  wa«hin^(  with   Hnrow^n  «<o1utioti,  and  no  fn^sh  rrojH  of  vewirU'M  o«v'urrc«)  after 
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tht'  internal  etnploftnent  of  Fowler ^s  sokition.  On  the  other  hand  the  &<1intius- 
tratiou  of  Hulphnr^  ii*hthyt>l,  reworcin,  anil  jialicylic  acLl  preparations  always  resultetJ 
ill  the  abittitlaiit  oi'Ciirreiicc  of  fresti  nodules. 

In  the  socalled  sweating  eczema  of  the  saddle  regioo,  the  following 
n-Mirdirs  liave  bt't-ti  applied:  Priesnitzs  compresses  with  creolin  or 
liiirow  s  solution  and  sul)se<]iient  innnetioixs  of  vaseline,  lead  or  boraeic 
ointment  (Grannnlieh),  sponging  \dth  corrosive  sublimate  or  creosote 
solution  (liydmrg.  biehlor.  corros,  2  parts;  creosote  5  parts;  glyeerine 
am!  alcohol  of  each  100  parts  fMaiikel ),  finally  the  application  of  a  lini- 
iiicnt  consisling  of  100  parts  of  alcohol  and  two  j>arts  each  of  hacillol, 
soft  soap  mid  Peruvian  balsam  (Wilde),  In  recent  times  the  disease 
has  been  trcatc<i  successfully  by  cleansing  the  parts  with  softeniti^  dis- 
infecting solutions  and  using  drying  and  protecting  substances  ou  the 
diseascil  places.  Knrze  produced  the  best  results  by  fomentations  with 
warm  infusion  of  hay  seeds. 

As  a  prophylactic  raeasure  it  is  well  to  pad  the  harness  or 
muzzle  and  always  to  keep  them  clean.  Against  the  occurrence 
of  Bocalled  saddk^  scal^  Knpfer  uses  oilcloth  or  Victoria-Battist 
behind  the  ed^e  of  the  panel  and  flap. 

LiteratTire.  Bartke,  J>,  t,  W,,  1S97,  214.— Frirk,  ihi.i,  189S,  355, — Frohner. 
Monh.,  IHTHJ.  XJ,  410;  1903»  XIV,  4fn."--Gralieiiteieh,  Z.  f.  Vk..  IfiOT.  323.— Oranini' 
Hrh,  ibid.,  1899,  262^— 'V,  HenniufTS,  ibi.L,  l^MIU,  75.— Kallsoff,  iliiiL,  1901,  140.— 
Kiipfer,  MiU  1J>05,  27.— Maiike,  S.  B,,  lUOf^  186.— Mrowka,  Z.  f.  Yk,,  1905,  493. — 
Miiller,  A'ortr.  f.  Tieriirzte,  1890,  2,  H.  16.— Schbidelka,  Hautkrkh.,  1909,  359. — 
Steffens,  Z.  f.  Vk.,  1896,  163.  

Comedo.  (Orubs  in  the  skin,  acne  punctata.)  Comedos  are  cjdin- 
drical  phif^s  secreted  in  the  sebaceous  glands,  which  often  appear  colored 
black  at  their  outer  end  and  may  Vic  pressed  out  as  whitish  or  yellowish 
worm-shap(nl  bodies.  According  to  Schiu^lclka,  they  occur  tjiiitc  fre- 
iliicntJy  HI  domesticated  animnls,  but  are  most  freqiieut  in  dogs  and 
swine  on  the  hairless  or  sparsely  haired  parts  of  the  body.  The  plugs 
are  expelled  in  time  or  inflammation  or  suppuration  of  the  sebaceoita 
gland  (acne)  may  occur. 

Puriinculosis.  Furuncle  arises  through  the  extension  of  aene  in- 
flammation from  the  walls  of  the  sehaccous  glands  to  the  neighboring 
tissue  with  subsequent  death  of  the  hair  bulb  and  the  immediately 
adjoining  tissue.  The  tendency  to  freiiuent  aftVction  with  multiple 
furuncles,  which  is  occasionally  met  with,  especially  in  dogs,  is  desig- 
nated as  furunculosis. 

The  symptoms  of  fnnmcle  arc  similar  to  those  of  acne,  except  that 
the  inflammatory  focus  is  much  larger,  the  pain  more  intense;  in  the 
surrounding  tissue  an  iiiflammafory  edema  is  present,  the  neighboring 
lymph  glands  are  often  enlarged,  and  within  the  focus  one  finds  the 
dead  piece  of  tissue  in  the  center  of  the  pus.  In  these  cases  genera! 
septic  or  pyemic  iufcction  nmy  follow  (Frick).  The  persistence  of  the 
disease  in  dogs  through  the  formation  of  ahsceases  and  ulcers  requires 
operative  loeasurcs,  which  consist  in  timely  splitting  of  the  abscesses 
and  removal  of  the  pus  together  with  the  necrotic  tissue  (Frolmer,  Monh., 
1890,  1,410). 

A  furunculosis  like  disease  of  sheep  was  noted  in  the  rear  1905  by  Teet*  in  ^^ 
Germany  in  two   flocks  of  ewes  aini   Iambs.     With   general   svmptoms  of  weakntss 
there  was  intense  awellinji^  of  the  lips  and  the   skin  of  the  an^Ie  of  the  jaw  ilown 
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to  tht*  rUent,  the  wool  f^ll  out  id  tliL*^  re^'ioii,  ami  clonely  ^ilaeetl  openin^fi  forme*! 
upon  the  gray  blue  skiw  whieh  worn  almost  ciretilar,  pea  size* I ^  with  vellowiKh, 
brittle^  pliig-likti  t'cvnttuitJ^  anJ  a  ba*l  odor.  Washing  with  ereolie  water,  inunctions 
with  cri?olin  tar  oiritiiieut  aud  dei'p  splitting  as  well  as  curetting  of  the  dead  parts 
caused  rQCiivvry  witji  only  one  death   (Teetse,  B.  t.  W,,  190.1,  71*1), 

Zst^hokkt^  saw  a  nimitK^r   of   nutsixed,   Idiiitih  red   furuDfdes  on  the  Imek  of   a 
pig  affected  with  enticular  anthrax. 


Sycosis.  By  this  is  iimlerstood  an  inflammation  of  the  folliclefl 
of  tlie  lon^  liair,  whcrctiy  itodiiIt*s  or  piLstolos  form  which  are  of  variahle 
size;  from  their  eviUer  a  hair  sfiaft  protnidi'S,  The  t-ausos  are  mostly 
the  same  as  in  aene.  The  cliseas*^  has  hither! o  lieen  noted  on  the  parts 
of  tlie  ski  a  covereil  willi  long  hair,  in  hordes  as  well  as  in  dogs,  and  re- 
quires treatment  similar  to  that  of  an  aene  rash. 


15,    Contagious  Pustular  Inflammation  of  the  Skin. 
Dermatitis  Fustulosa  Contagiosa. 

(Socalled    Erti/lish   or   Canadkin    [Americanl    horsepox;   Der- 
matitis piishdosa  canadensis   [Axe],  Ante 
contagiosa   [Dieckebuoff] /) 

Contagions  pustular  demiatitis  is  a  skin  diseese  poeuliar 
to  the  horse,  in  the  eonrse  of  wliieh  pii8tuh:*s  arise  on  the  swollen 
skin  whieli  appear  eliiefiy  at  those  phiees  wliieh  eonie  in  contaet 
with  the  harness  and  whieh  may  he  as  hirge  as  h^ntils.  Tlie 
pustules  are  caused  hy  the  aene  baeillns  of  Dieekerhoff  & 
Grawitz,  whieh  in  its  turn  belongs  to  the  group  of  tlie  bac, 
pseudotubereulosis  of  Preisz. 

History.  The  disease  was  first  deseribed  by  Goux  (1841)  and  at 
the  same  time  was  recognized  as  a  eontagious  disease.  Bassi  saw  it  in 
the  year  1876  in  Italy,  in  English  and  Ameriean  horses,  Axe  in  the  year 
1870  in  England;  by  this  author  it  was  called  dermatitis  pnslulosa 
eanadensis,  since  in  his  opinion  the  affection  was  brought  to  England  by 
Canadian  liorses.  Since  then  the  disease  has  been  observed  fre»fnently 
in  Europe  and  lis  etiology  has  recent ly  been  investigate*!.  Thns  Schin- 
delka  considers  that  it  is  identical  with  the  impetigo  contagiosa  of  man 
and  1h'  JVmnd  micrococci  in  the  pus  as  causes  of  tiie  inflammation; 
Siedamgrotzky  succeeded  in  transmitting  it  to  rabbits  and  guinea  pigs 
b}'  inoculation.  By  haeteriologieal  nnd  inocubition  experiments  Grawitz 
&  DicckerhofT  proved  a  bacillus  to  be  tlie  cause  of  the  disease,  the  classi- 
fication of  whieh  was  more  exactly  established  by  Nocard. 

Occurrence,  Tbe  disease  occurs  as  an  enzootic,  especially 
in  horses  of  the  English  breed. 

Etiology,     The    fission    fungus    deseribed    by    Grawntz    & 

Dieekerhoff  as  tbe  aene  haeillus  is  about  two  microns  long;  it 
muUiphes  by  division,  forming  eoetnis-like  chains  winch  remain 
connected  with  each  otber  for  a  time  in  2  to  4dinked  series. 
Tbe  bacilli  may  he  stained  with  the  usual  aniline  dyes  and  also 
bv  Gram's  nietlmd. 
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Cultivation*  The,  fmcilli  f^mw  Ix'st  at  body  temperature  on  soljili- 
fiiid  cattle  or  iiurse  blootl  sennri;  they  assume  the  fonri  of  siimll  rouiit) 
colonies  wbiefi  it  re  at  Hrst  pure  while  ami  later  on  yellowish  gray. 

Pathogenicity.  The  iiitroduetioii  of  a  fmv  drops  of  the 
riilhire  tlihited  with  water,  by  friction,  into  the  healthy  or  siiper- 
iieially  scariiie<l  skin  of  a  horse  prodiiees  typical  pustules.  In 
calves,  dogs  and  sheep  the  effeet  is  siiniiar  but  inihler.  In  the 
rabbit,  on  the  contrary,  a  severe  inflammation  of  the  subcu- 
taiieons  connective  tissue  develops  which  may  lead  to  death, 
while  guinea  pigs  die  of  septicemia  two  days  after  rubbin|4r  in 
of  even  a  mofh'rate  amonnt  of  the  cnlture. 

Natural  infection  takes  place  tlirongli  parts  of  the  harness 
as  well  as  tbrongh  cleaninic  utensils.  The  favorite  localization 
of  the  disease  is  on  the  saddle  region  and  on  the  chest  wall,  in 
all  probability  owing  to  tlie  fact  that  these  jiarts  are  pressed  on 
hy  the  saddle  or  girths;  the  hyperemia  prodtice<l  Ity  the  pressure^ 
and  possibly  also  superficial  losses  in  the  continuity  of  the  epi- 
dermis cause  the  infection  to  be  establislied  more  easily  in  these 
places,  but  the  eruption  oeeurs  also,  less  often,  in  other  places, 
particularly  on  the  extremities. 


L 


Symptoms*  Two  to  three  days  after  artificial,  somewhat 
later  (according  to  Sehindelka  G  to  8,  and  even  14  days,  at  times 
as  early  as  24  hours  [Liihrs])  after  natural  infection  the 
skin  swells  at  one  or  several  round  or  oval  places  from  a  one 
cent  to  a  twenty-five-cent  piece  in  size,  becomes  wanner  and 
more  sensitive,  its  surfa(*e  moist,  wiiile  the  hair  appears  ruffled. 
Soon  hemp-seed  to  leutil-sized  vesicles  with  thin  walls  develop 
in  variable  munber  on  the  swollen  parts  of  tlie  skin;  their  eon- 
tents,  which  are  at  first  generally  turbid,  in  a  short  time  become 
pundent.  The  thin  wall  of  the  vesicle  or  pustule  generally 
bursts  after  one  to  two  days,  whereupon  its  contents  dr>*  up  and 
fonn  thick,  honey-yellow,  gluey,  tenacious,  flat  or  centrally  de- 
pressed crusts,  under  which  grayish  wldte  or  grayisli  green  pus 
collects.  Meanwlnle  a  fresh  layer  of  epidtu^nis  forms  under  the 
crusts,  the  crusts  loosen  and  fall  ofT,  together  with  the  hair, 
after  about  a  week,  and  in  their  places  round,  hairless,  colorless, 
non-scaling  patches  remain,  which  later  are  covered  by  new 
liair.  During  tlie  whole  time  the  skin  between  the  inflamed  sur- 
faces  remains  healthy. 

The  development  of  the  exanthema  occurs  witliout  itching, 
w^ithont  fever  or  any  signs  of  ill  health,  oidy  the  parotid  glands 
and  the  thyroids  swell  acutely  in  isolated  cases,  but  this  s\nup- 
toni  disappears  when  the  vesicles  dry  up.  In  mild  cases  the 
alTection  passes  off  in  3  to  4  weeks,  while  eruptions  may  arise  in 
the  neighborhood  from  the  broken  up  morbid  products  of  the 
affection. 

After  a  very  severe  infection   or  Iiy  keeping  animals   at 
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work  in  spito  of  their  illness,  tlio  proooss  assunies  a  very  soven* 
ehanif*ter,  tlie  inllauiiiiatiuii  iieiietrating  into  tlie  deeper  layers; 
the  eoriinii  dies  iii  plae(*s  ajul,  after  the  faliinj^  away  or  removal 
of  tlie  doilar-sized  8ealis,  erater-sliaped  ulcers  riiake  tiieir  ap- 
pearance, whieli  |»^radnaliy  are  filled  with  gratui!atioiis  and 
Hnally  heal,  leaving  scars.  Moreover,  the  lyniph  vessels  leatl- 
ing  from  the  inflamed  regions  swell  into  lianl,  sensitive  cords, 
in  the  innnediate  nei^liljorhootl  an  edematous  infiltration 
develops,  and  the  regional  lymph  glands  swell  or,  exceptionally, 
suppurate.  Friedberger  saw^  the  disease  occur  on  the  legs  in 
connection  with  an  inflammatory  swelling  of  the  joints.  Finally 
healing  takes  place,  but  in  sucli  cases  the  disease  lasts  several 
weeks,  and  may  continue  as  long  as  two  months. 

Dia.giiosi5.  The  peculiar  localization  of  the  morliid  pro- 
cesses, the  pustules  forming  in  groups  on  the  swollen  parts  of 
tlie  skin,  the  absence  of  itching  and  the  contagious  character  of 
the  afTection,  which  can  in  all  cases  be  proved  liy  experimental 
inoculation,  are  ^listinetive  features  of  tlie  disease,  an<l  distin- 
gnish  it  from  the  intense  itching  eczema,  further  from  acne, 
and  also  from  the  galls  caused  by  saddle  and  harness, 
which  occur  without  vesicle  fonnatiou.  At  times  the  disease 
niiiy  arouse  suspicions  of  farcy  if  the  affection  excejitionally 
develops  on  the  extremities,  if  edematous  swelling  occurs  in  the 
region  of  the  exantbema,  and  if  further  also  inflammation  of 
the  hiuph  vessels  and  uleeratiou  takes  place;  tlie  presence 
of  pustules  and  the  tendency  to  healing,  and  on  the  other  hand 
nncroseopical  examination  or  experimental  inoculation  (Vol.  I) 
will  in  such  eases  prevent  errors  in  <li  a  gnosis. 

Treatment.  The  exclusion  of  sick  animals  from  work, 
washing  the  diseased  places  with  a  disinfecting  fluid  (1  :l,0O0 
corrosive  snlilimate,  2%  carbolic  acid,  creolin,  lysol  solution, 
Bnrow's  solution)  or  inunctions  of  a  10%  naphthalin,  naphthol, 
or  salicylic  ointment  will  generally  lead  to  healing  in  a  short 
tinu\ 

Sick  animals  are  to  he  isolated  from  liealthy  ones,  and  the 
infected  harness  and  cleaning  utensils  should  not  be  used  on 
healthy  horses  without  previous  thorough  disinfection. 

Literature.  Burke,  TLe  Vet,  18S6,  69.— Dieckprhofr  &  Grawitz,  V.  A.,  1S85, 
VJl,  14S.^Frieai>ert;er,  W.  t  Tk,,  1880,  413.--^toux,  Bee,  1H43,  807,— Liihrs,  Z.  f. 
Vk.,  Wm,  207,— Srhin.lplka,  0.  Vj.,  1883,  LX»  61.— SieaarnjrroUkv,  8.  B.,  18»3, 
18.— Trasbot,   Bull.   1«9J»,   163, 


Contagious  Puatular  Dermatitis  of  Cattle.  Li^^naux  saw  a  skin  inflamma- 
tion in  a  tw#  yeiir  oM  enia<'iiito<l  heifer  caused  l>v  Prei8Z*B  p^^udottihorculosia 
Ikat-ilKis.  It  began  with  the  developnient  of  noflule*',  whieh  in  time  enlarged  from 
pea  to  hen-epg  pi?-^  and  l>roke  open.  The  lo»s  of  (mbstHnee  which  occurred  In  tlua 
manner  heaU^d  here  and  there^  bnt  in  other  circular  places  the  Hkin  died,  and  aft^r 
its*  *<lonjrhingr  an  nicer  with  an  intensely  red  base  and  covered  with  thick  pu9 
resulted;  in  its  neig^bborhood  the  skin  was  raised  a  certain  distance  from  the 
underljing  tissue.     Tn  the  siirrounding  tissue  similar  nodes  or  necrotic  spots  formed* 
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&nd  \lm  skin  l>eearne  fovpre<l  with  tliii^k  <^niHts  of  ilripd  ]>ii*5.  rovtoiorteni  exaimiruL* 
tioQ  Hliowed  no  cimrij^ps  in  th<*  intrrnal  or^iiiiK.  I'listiilons  iMdanitiiation  of  th 
skin  in  cattle  eaii  also  ^ive  risi^  to  infhirnmation  of  tlie  Ijniph  vossols;  the  al»i«<*t 
thtis  fornijufi'  do  not,  howevt^r,  hn'ftk  opt'n.  The  chuiral  pictiirt*  then  coin  cities  wUll 
that  of  the  skiDwomi  (stroptothrix  fari'iiiiea)  of  cattle  {Vol.  I)  (Lienanx, 
1902,  237).  

Other  Pustular   Inflammations    of   the   Skin.    Kiimppr    aud    Schumann  ^ 
served    a    contapfioti**   exatttlipma    in    mihtary    horvca    ftfTectinj^    th<*    region     of    tbd  I 
rei'tnni  and  perineum   anil   on   the  under  Burface  of  the  tail,  in  niaros   also   cm  the 
viilva   ( Fi^.   12J^).     It  was  not  afponipanied  by  itching  or  hy  general   distiirhances  ' 
of  heiiltlh     Vesicles   oeeurred   at   these   phires   as   large   ^s   nntstanl    see<is,    peas   or 


128.     PustuhiT  <^kin  exantlieraa  in  the  rectal  nnd  vninaul  region  of  a  mare, 

one  cent  pieces,  and  after  hiirsting:  they  left  unpiumented  spolf  t^ecretinu  a  yellow- 
iah  fluid.  In  a  very  short  time  these  changed  to  elevations,  turned  hrownii^h  red 
in  color  covered  with  crusts  and  depresse<l  in  the  center,  which  I'ontinued  to  pxutle 
a  yellowish  Unid  after  the  crnsts  had  fallen  off.  The  disease  could  not  be  transtnittM 
to  healthy  horses  by  inocnlation,  bnt  Kanippr  n(»verthele^s  was  of  the  opinion  that 
it  was  transmissible  by  nieana  of  the  cleaning  utensils.  In  an  enzootic  anionf;' 
remounts  the  disease  could  he  traced  with  ^eat  probability  to  a  cleaning  cloth  Miiled 
by  petroleum  or  rancid  hoof  gres»e.  (Kiimper,  Z.  f.  Vk.^  1903,  440. — Pr.  Mil.  Vb,, 
1908.— Hidiuniann,  8.   B.,  1906,  186.) 

8chefcrling  saw  an  epizootic  skin  disease,  at  maneuvers  and  also  in  military 
horses,  which  could  not  be  transmitted  artificially  and  which  waa  character laBed  by 
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^esAcles  tilled  with  rt^iJdi^li  tluiil  ap|jeariii|{  round  about  the  angles  of  the  mouth, 
and  by  the  Iohh  of  hair  m  tht>  ulTi'ttt'd  jdaet's.  Th<3  formation  of  vesicdes  as  well  »;< 
the  falling  out  of  bair  pruKi"f«"^"d  in  tin*  direction  of  the  lymph  vesj+tds  up  to  the 
ear  region;  a-nidi^  from  iiitt*Ti'<ie  iltbiiii;  there  wa*  acute  swelliiij^  of  the  lymph  vewneUp 
of  tlie  lymph  ^laiidH  aud  of  the  paroti^l  region ^  and  disinelination  for  food.  Ke- 
covery  always  oitiirred  in  a  few  weeks. —  (Seheferling,  Z.  f.  Vk»,   1903,  322,) 

In  two  ea>;eH  m  obi  Scotch  terriers  the  authors  have  had  the  opportunity  of 
ohserviBg  a  peculiar  skin  di.-!ea.He  lejuling  to  the  foruiation  of  multiple  abni-essea. 
With  the  eJtceptioii  of  tlie  enrln  of  the  extremities  the  whole  of  the  body  was 
St ut tiled  with  pea  to  walnut  sized  hard,  painful  nodules,  which  becaino  softer  as  they 
gradually  increai*ed  in  Hiye  and  finally  tiuetuatinj;.  Thpy  ruptured  early  and  dh- 
idiar^ed  a  thin  tlujfl  pun  mixed  with  Idoorl  aiid  harborinj^  flue  diplocoeci.  The  loss 
of  .substance  healed  kIowIv,  and  not  at  all  in  one  ease;  the  open  patches  g:radually 
increaseil  in  size  and  at  tijeir  borders  the  skin  w^as  undermined  in  spot?*.  Owing  to 
the  eonstant  new-formation  of  nodes  and  ab»ces*«e8  one  doj?  died  of  exhaustion,  the 
other  recovered.  Fever  was  absent  in  1>oth  eai<e8.  The  *iij<ea^e  could  not  be  pro* 
diiced  artiticially  by  intravenous  and  subcutaneous  inoeulation  of  the  abHi'ess  eon- 
tents. 

A  Bimilar  disease  han  recently  been  dcHcribed  liy  CuiM  (Eev  vt^t,*  1&05,  750), 
who  proved  that  the  di.*>ou,ve  was  cuuHcd  by  the  haelllus  neeropborua  alone  or  by  this 
and  pyogenic  8t*'eptococci  and  stapbylocoeci. 

16.    Hardening  of  the  Skin.    Sclerodenna. 

Gabarret  and  Leeiivt^r  di^Herthed  a  skiu  disease  of  swine  which 
orc'urs  esptrially  in  old  l»oars  and  graduMlly  leads  to  liardeiiing  and 
thickening  of  the  skin.  Htnrtin^  from  a  spot  in  the  middle  line  of  the 
back,  the  process  gradually  progresses  forwards  and  haekuards,  a«  well 
as  on  the  sides  of  the  body.  At  first  the  skin  is  firm,  cool  and  moist 
later  on,  howe%-er,  it  l>econies  dry,  wry  firm  and  can  no  lonprer  be  picked 
np  in  folds.  Togetlier  with  tlie  gradually  increasing  thiekeiiing  of  the 
skin  (up  to  5  em,  tliic-k)  the  sid>ciitatieons  connective  tissue  atrophies, 
the  fat  layer  disappears  almost  enrnpletidy,  and  the  shrunken  skin  is  in 
almost  immediate  contact  with  the  hojies.  The  animals  breome  greatly 
euuieiated  and  finnlly  die.  The  thick  skin  is  extremely  hard  to  eul,  the 
cut  surface  shows  a  Inrdaeeous  luster  and  is  pure  white  in  color.  On 
cooking  it  does  not  become  softer,  but  harder.  According  to  Basset 
this  is  a  physiological  process  met  with  in  all  lioars.  (Basset,  Bulh^ 
1010,  44.— Leeuyer,  J.  vet,,  1882,  300.) 

Pfluff  saw  a  similar  disease  in  a  calf. 


Ichthyosis.  (Fish  scale  disease,)  This  di'^ea.'^  wa*  observed  in  tiewhorn 
calves  who>e  nkin  w&r  »x>verevl  to  a  x*ariol>le  extent  with  horny  wcale?*  1  mm.  thick, 
atid  as  a  rei^ult  a[»peared  vi-ry  ro(i|*li  and  HtiH'.  The  irray  or  ldin»h  scale?  of  epiderinis 
foriijed  narrow  bands  Fe|»arutcd  from  one  anotlier  by  narrow  grooves  or  ch^fts 
which  were  arranged  vertically  to  the  axis  of  the  liody^  The  cause  of  the  affection 
lies  in  an  imusnal  hyperplaiiia  of  the  papilhe  of  the  skin,  which  leads  to  the  formation 
of  a  very  thick  and  horny  epidermis.  In  the  easses  which  hitherto  have  been  ob- 
served the  calves  lived  only  1  to  4  days.  Tn  a  case  noted  by  Sanfi  the  sharp  edged 
M*ales  of  the  calf  iniured  the  mneons  membrane  of  the  genital  passage  during  par- 
turition.    (Sand,  D.'Z.  t  Tm.,  1n£>3,  XIX  IIL) 


Acanthosis  Nigricans*  (Keratosis  nigricans;  papilhiry  and  pignientary 
dystrophia.)  This  al*nornjality  consists  In  a  symmetricul  bilateral  hypertrophy  of 
the  papillary  bodies,  increa.se  of  pigment  in  the  stratum  corneum  and  germlnativuni 
of  the  epidermis,  further,  contrary  to  the  like  named  disease  in  man,  also  in  an  in- 
crea^ie  of  pigment  in  the  papillary  t>odies,  round  about  the  glands  and  blood  vessels, 
ami  finally  in  a  moderate  thickening  of  the  horny  layer  chiefly  in  the  furrows  of  th© 
skin.  This  disease  was  fir^t  descriWd  in  veterinary  literature  by  Bchindelka  and 
was  recently  studied  by  Habaeher  At  tin?  Vienna  clinic  seven  cs-ses  oecnrred  in 
the  course  of  ten  year**;   and   th«^  authorjs  have  ob*»oned   three  cmh^*.     It   develops 
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fhiefly  in  yoiiTi^  animals  from  canses  not  exat'tly  known.  The  places  of  pr^lil<^tlon 
of  tbt«  skin  afTertion  are  the  axilla,  the  fohl  of  the  stitle,  the  extensor  shle  of  tlM 
toes,  then  the  nkin  of  the  sriotirni,  the  re^^ion  aroiiml  the  anus,  the  ijn«3er  surface 
of  the  tail,  the  lower  belly,  the  iin*lcr  si^le  of  the  neck,  the  re^jioa  of  the  corners  of 
the  mouth,  the  eyeli«ls  atitl  the  lij)s.  On  tlu>«e  placpj*  swelling  of  the  skltt  and  failing 
out  of  the  hair  o^'ctirft  the  skin  beint,'  at  firKt  softer  to  the  touch  than  usual*  au'l, 
in  eonKef|nenre  of  the  iimre  plainly  prominent  nonnal  skin  grooves,  it  appear?  like  sha- 
green or  fieal'Skin  leather   (Fig.   120).    With  the  sinuiltaneouH  occurrence   of  a  dc^ 

grayish  bhie  to  blark- brown  pigmenta- 
tion isolated  papillary  or  contlylonia* 
like  elevationg  l>econie  plainly  notii*i?- 
ablp,  parallel  or  cros8wijH»  ridges  form 
which  separate  the  furrows.  In  eon- 
ai"<|in'iic"c  the  skin  Vieconies  harder 
an^l  firmer  or  rough  like  a  g^rater. 
Slight  exfoliation  Is  noticed  only  ex* 
eeptionally,  but  itching  is  generally 
present.  At  times  the  process  in- 
volves the  elaws  or  the  neighboring 
mucous  njembranes,  and  in  surh 
ea^e  red,  soft,  not  bleeding,  granu- 
lations  are  formed  on  the  mucoui 
membrane. 

For  the  differential  dia^osis 
acariasin  must  particularly  be  con- 
6i<lered,  because  in  this  di^^at^e  the 
deposit  of  pigment  in  the  skin  may 
also  occur,  but  it  does  not  «how  a 
H^Tu  metrical  localiration  and  the 
abnormal  pigment  can  lie  ri>tnove<l 
together  with  the  superficial  layer  of 
the  epittermis;  moreover  in  aeariairis, 
mites  are  present  in   the  skin. 

The    treatment    consists    in    the 
employment  of  bran  baths  with   mib* 
w^quent    inunetions    of    fat,     in     the 
internal  n^e  of  arsenieal  prepa rat ioiia, 
as    well    as    in    the    employment    of 
«alicylated    aU'ohol    (3r^ )    or    of   oK 
Jecori«     Aselli     with     2'3f^     salicylic  J 
acid.     In    the    cases    of    the    autliorf  J 
b'^r     naphthol     ointment     was     nyedl 
with        advanta^^e,        while        Uebeh 
achieved    succet^s    with    5%     salicylie" 
ointment     or     with      Esterdernia^an, 
provided  any  granulations  that  were 
present  were   removed  with  the   ^ci^sor«.     A  lasting  cure  is  however  not   often   ob- 
tained, relapses  being  connnon. —  (llabacber,  Monh.,   1909,  XXI,   97    [Lit.],) 

I*roschoidt  found,  on  the  inner  surface  of  the  ear  of  a  horse,  flat,  warty, 
generally  un|-igmented»  more  rarely  pignieoterl  papillary  acanthomas,  which  aros^ 
from  a  primary  epithelial  and  seeondary  connective  tissue  proliferation.  The 
etiology  is  unknown. —  (Proscholdt,  Papillary  Acanthoma,  etc.,  Diss.  Bern.,  1908.) 

17*    Thickening  of  Cellular  Tissue,    Pachydermia. 

(Elrphantiasis,) 

On  the  posterior  t'xtreiiiities  of  horses,  very  rarely  on  the  head, 
tbe  skill,  togidiier  with  ttie  HulK'iitaiiiXvus  cnnnretive  tissue,  may  thii-keti 
considerably  jir  tlie  result  of  long  eontimied  or  freriuently  repejited  in- 
flammatory proi't^sses  {eezenia,  erysiprlatons  iiitlaniriiation,  lymphan- 
gitis, glanders),  or  from  continuous  venous  stasis  and  eilerna.  The  affected 
parts  of  tbe  body  become  deformed  and  tbe  lefj^  resemble  the  thick 
cyliudrieal  limbs  of  an  elepluint,  but  if  the  head  is  atTected  it  l>eeomcs 
like  that  of  a  hippopotarims.  On  the  feet  the  hypertrophy  of  tlie  skin 
and  of  the  siiheutaneons  eonneetive  tissue  eommenees  at   the  eoroDet 


Fig.  129.    Acitntho^i'?  nigrieans  on  tbe  iin 
der  surface  of  the  neck  of  a  dojjt. 
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and  fetlocks  and  extends  to  the  legs  and  even  to  the  thighs.  The  bend- 
ing of  the  joints  is  more  and  more»  limited,  and  finally  becomes  impos- 
sible ;  then  the  horse  can  only  move  by  flexing  the  hip  joint  and  drag- 
ging its  column-like  limbs  along  the  ground ;  if  it  lies  down  it  is  unable 
to  rise  without  help.  In  spite  of  this  the  animal  may  be  used  for  work 
for  1  to  2  years,  provided  it  is  not  made  to  go  faster  than  at  a  walk. 
The  skin  is  at  first  rather  soft  and  pits  on  pressure  (Elephantiasis 
mollis)  ;  later  on,  however,  it  becomes  very  firm,  almost  hard  as  wood 
(E.  dura).  Its  surface  appears  smooth  (E.  laevis  s.  glabra)  or  lumpy 
(E.  papillaris  et  verrucosa).  Kitt  observed  an  actinomycotic  elephan- 
tiasis of  the  ear  muscles  in  a  pig. 

The  skin  disease  itself  is  incurable  and  the  treatment  is  limited 
to  keeping  clean  the  thickened  parts  of  the  body  (washing  with  Burow's 
solution  or  acetate  of  lead  lotion).  (Earth,  Z.  f.  Vk.,  1908,  60.— Eber- 
hard,  B.  t.  W.,  1906,  3.) 


18.     Circinate  Ringworm.    Herpes  Tonsurans. 

{Ringflechte,  Kahlmachende  Flechte,  Borkenflechte,  Scherende 

Flechte,  I'eigmal,  I'eigmaid,  Maulgrind,  Kdlber-,  Lam- 

7ner-,  Gaisgrind  [German] ;  Dermatomycosis  s.  Tri- 

cophytia  tonsurans,  Tinea  s.  Porrigo  decalvans; 

Teigne  tondante  ou  tonsurante,  Trico- 

phytie,  Microsporose,  Teigne  de 

Gruby,  Herpes  epizootiqne 

des  poula'ms  [French].) 

Herpes  tonsurans  is  a  contagious  disease  of  the  skin,  which 
is  caused  by  a  thread  fungus,  the  tricophyton  tonsurans,  and  is 
characterized  by  the  occurrence  of  more  or  less  roundish,  sharp- 
ly defined  spots  in  the  sphere  of  which  the  skin  is  at  times  cov- 
ered with  vesicles,  but  generally  with  scabs  or  scales,  and 
appears  either  naked  or  covered  by  short  hair  stumps. 

History.  The  tricophyton  fungus  was  discovered  in  man  almost 
at  the  same  time  by  Gruby  (1843)  and  by  Malmsten  (1849)  and  w^as 
named  tricophyton  tonsurans  by  the  latter  author.  In  a  horse  the 
fungus  was  first  seen  by  Bazin  (1853),  but  the  parasitic  nature  of 
herpes  in  the  domestic  animals  was  first  established  in  cattle  and  dogs 
by  the  classic  investigations  conducted  by  Gerlach  (1857,  1859).  Hahn 
(1861)  further  proved  that  the  ringworm  of  calves  was  also  of  a  trico- 
phytic  nature;  in  the  cat,  Fenger  (1861),  and  in  sheep,  Perroncito 
(1872)  were  the  first  to  find  the  tricophyton  fungus.  Further  interest- 
ing observations  and  investigations  on  herpes  of  domestic  animals  were 
conducted  by  Haubner,  Bodin,  Brauer,  Siedamgrotzky,  Leisering,  Ziirn, 
Bodin,  Almy  &  Bodin,  Mathis,  Pusch,  Schindelka,  R.  Frohner,  Krama- 
reff,  Sabouraud,  Suis  &  Suffran,  Pecus  &  Sabouraud,  Matruchot  &  Das- 
sonville,  and  others. 

Shortly  after  the  discovery  of  the  parasitic  thread  fungus  on  the 
skin,  some  investigators  inclined  to  the  view  that  it  was  merely  a  common 
form  of  development  of  the  aspergillus  glaucus,  while  Grawitz,  who 
first  cultivated  the  fungus  on  artificial  media,  declared  the  dermatomy- 
cetes  to  be  identical  with  the  oidium  lactis.    Afterwards,  however,  the 
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dilTereiK'o  bctwei'ii  tlie  trieopljylon  f nilgais  and  that  of  favus  was  estab- 
lished, and  by  Frencli  aiilhors  (SalionrHud,  Bodiu,  Megiiin,  Matruchot 
&  Diis«ODvilli%  Neiiiuaiin  and  others),  several  varieties  of  tricophyton 
were  distinguished.  Tlie  theory  euueernin^  the  multiplieity  of  trico- 
phytes  lias  been  snppoi'ted  by  some  German  authors  (Pick,  Kaposi, 
Neisser),  but  Krnl,  Walseb,  ^Maioeehi  and  Marianelli  have  raised 
weighty  objeetioiis  which  are  based  on  the  results  of  their  investigations. 

Occurreiice,  Herpes  ooours  in  all  domestic  animals  but 
most  frequently  in  enttlc\  next  in  horses,  more  rarely  in  dags, 
cats  and  asses,  and  least  frefiuently  in  swine,  sheep  and  fowls; 
it  was  seen  by  Leyendeeker  in  a  freshly  shot  hare.  The  disease 
appears  to  he  more  or  less  liniiteil  to  certain  localities,  and 
chiefly  attacks  young  animals.    In  Germany  it  is  especially  fre* 

qnent  in  cattle  introduced 
from  Oldenburg  and  Hol- 
land^ particularly  in 
young  stock  from  (>lden- 
hurg  (Gerlach,  Piisch),  In 
Normandy  it  is  also  com- 
mon, ilarshy  regions  ^n- 
erally  appear  to  be  favor- 
able for  the  occurrence  of 
herpes,  Aecorfling  to  local 
cimditions  the  disease  is 
most  prominent  in  stabled 
animals  or  in  animals  out 
on  pasture,  yet  aceordinjsr 
to  the  obsen^ations  of 
most  authors  the  com- 
]»laint  h  a  pasture  dis- 
ease. In  this  manner  the 
<lisease,  which  generally 
occurs  only  in  isolated 
cases  in  cattle  and  horses, 
may  assume  an  epizootic 
extension.  Its  economic 
si.ernifieance  is  due  to  the 
fact  that  tlie  nutrition  of  the  affected  animals  is  disturbed  and 
that  the  treatment  entails  much  trouble  and  expense;  moreover, 
the  possibility  exists  tliat  the  ilisease  is  communicated  to  the 
attendant  or  to  the  Iiousehokl  of  the  owner. 

Etiology.  Tricophyton  tonsurans  occurs  on  the  skin  of  ani^ 
ma!s  iri  tlie  form  of  lilaments  (hyidne)  which  are  about  4  microns 
thick,  either  sei^mented  or  undivided;  tlu\v  are  fairly  uniform 
and  sometimes  forked  and  break  u]^  into  round  or  oblong  spores 
(couidia)  W'liich  strongly  refract  the  light;  they  may  be  of  yel- 
lowish brown  tinge  and  occasionally  form  chains.  The  nivcelia 
are  found  more  partitnilarly  in  the  crusts  and  scabs,  the  conidii 
around  tlie  hairs  (Fig.  130), 


li  c 

Fijif.   l30.      TrjeophytoTi   toiHtirans  of  a  calf. 
a   hair;    h    rprTinmil^  nf  a  Imir  sln'iit}i;  c  fun- 
^oiia  niaiitlp  aruiiiKl  the  huir;  d  futitrous    jfilie 
ineij  t s  ;  *:  1  lo  rn  i*<  1  op  i  1 1 1  t^I  ia  I  cells,  ( Magii  i  f .  2  0  0 . ) 
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Cultivation,  CnlttiiY-s  of  the  tricopliyton  fungus  are  hart!  to  ob- 
tain hpt-ause  it  is  dilliciilt  to  iKolate  it  from  the  germs  of  other  fungi 
ocenrrin^  on  the  skin.  For  thin  reason  Snhouraiid  used  wort  as  a 
medium  for  the  eulture  of  the  Iricophylon  fmigus,  or  a  medium  com- 
posed of  four  parts  ol"  maltose,  2  parts  of  peptone,  1.5  parts  of  agar 
and  100  parts  of  the  distilled  water  on  whieh  only  the  trieophyton  grows 
luxuriantly^  while  Krai  etfeeled  the  isolation  liy  grinding  the  hair 
with  pulverized  silieie  aeid  and  milrse<[uent  phife  eulture.  Saljoyraud 
ouly  plaees  the  broken  up  roots  of  tlie  pulled-ont  jiairs  upon  the  enlture 
medium  in  order  to  prevent  as  nua^h  as  poHsibie  iiifeetioii  with  the 
other  mieroorganinms  infesting  the  hair  sbafls.  Pure  eultures  riuiy 
also  1h?  ol>tained  l>y  treating  the  pathologieal  produets  with  ijotassium 
hydrate  and  other  ehemicals,  vvhereliy  the  tricophyton  remains  uninjured 
wliile  other  fungi  are  destroyed  (Kitt). 

The  trieophyton  fungus  develops  on  eullure  media  rich  in  carbo- 
hydrates and  poor  in  protein,  iu  the  presence  of  oxygen.  For  its 
growth  a  temp*'rature  of  33"^  C\  is  most  suitable,  while  above  the  body 
temperature  tlie  gnn\ih  is  ver>^  seanly  or  eeases  altogether;  at  a  tem- 
perature of  20  to  24°  C.  it  does  fairly  well,  but  in  a  lower  temperature 
it  makes  very  slow  progress  (Bodin),  Gelatine  is  li<|uetied  and 
a  substanee  with  anunoniaeal  smell  is  formed,  and  there  develops 
gradually  a  leatherish,  mealy  looking,  linnly  eoherent  deposit,  the 
under  side  of  whieh  is  usually  Hul()lun*  yellow,  while  tiie  surface  appears 
w^hite;  after  long  standing  yellowish  or  rerhlish  tints  may  be  seen.  The 
growth  of  the  fungus  becomes  especially  firm  and  dry  ou  agar  (Kitt). 
On  potatoes  a  wrinlded,  fuzzy  skiu  like  covering  develops,  whieh  is  white 
or  yellow,  reddish  or  even  brownish  in  color. 

Cultures  of  the  trieophyton  funpfus  like  that  of  the  filament  fungi 
of  the  skin  in  general  are  characterized  liy  a  rather  marked  pleomorphism 
and  by  great  variability,  according  to  their  age  and  origin,  as  well  as 
according  to  tlie  composition  or  age  of  the  culture  medium  (Krai). 
Considerable  ditTereiices  present  themselves  not  only  as  regards  pigment 
formation  but  also  the  size  of  the  couidia  spores.  On  the  surface  of  tlie 
auiuud  bo<ly  tlie  trieophyton  fungus  iner eases  exclusively  by  the  forma- 
tion of  socalled  mycelium  sjiores,  which  arise  by  division  of  the  proto- 
plasm of  the  hypha*  into  four-cornered  cells  by  transverse  septa,  these 
cells  become  rounded  off,  arc  detached  and  after  germination  again  de- 
velop into  hyphas  On  artificial  media  spores  (socalled  chlamydospores) 
may  also  be  formed  by  separation  of  parts  of  the  protoplasm  within  the 
hypha\  Tint  spores  also  arise  hy  lateral  sprouting,  and  in  the  filament 
fungus  more  or  less  closely  placed  prar-sbapctl  invi^rted  projections 
arise,  whirli  soon  assume  a  round  form  and  then  are  detached  (conidia)  ; 
.  the  conidia-hraring  hypiia*  appear  either  in  clusters  (according  to  French 
authors  the  tricophyton  in  its  limited  sense),  or  they  nuiy  show  a  crests 
shaped  form  on  account  of  the  closely  placed  projections  (according  to 
French  authors  the  microsporum).  Now  and  then  much  larger  elongati^d 
oval,  often  multicellular  spindle  spores  arise  by  the  development  of  pro- 
jections (also  called  lateral  chlamydospores).  One  also  meets  with 
spirally  rolled  hypha>  in  the  cultures.  The  mode  of  fruetilication  is 
much  intiu(4iced  by  the  composition  of  the  culture  medium. 

On  account  of  cultural  peculiarities  and  clinical  differences  many 
authors  (Salx)uraud,  Bodin,  Megnin,  Almy  &  Bodin  and  others)  dis- 
linguish  several  kinds  of  trieophyton  fungi  which  are  said  to  cause 
ditferi^nt  forms  of  illness.  Thus  Sahourand  divided  the  fila?ncnt  fungi 
concerned  in  the  production  of  herpes  into  two  great  groups.     The 
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Tricophyta  megalospora  are  said  to  be  distinguished  in  ihat  they  fo 
imequal  spores,  4  to  6  microns  large,  arranged  in  eliain-lik*^  i'ormatioill 
around  the  hairs,  and  Ijesides  to  eause  falling  out  of  the  hair  as  a  wholej 
v'hile  ill  eidtures  the  conidia-bearing  hypha^  are  arranged    in   clllste^s^.^ 
On  the  other  hand  the  spores  of  Trieophyta  uuerospora    (also    ealle 
simply  mierosporum)  do  not  eneirele  the  hair  in  ehaiu-like  niassea,  but 
lie  f|uite  irregularly  and  very  close  to  one  another    (mosaic-like);  Im 
sides  they  are  said  to  be  rather  sniall  (2  to  3  microns),   of  e<|ual  sizeJ 
and  the  mouldy  deposit  which  they  form  aeeompanies  the  hair  for  some 
distance  outside  of  its  sheath;  then  the  hairs  break  a    few    niillitiietei 
from  the  surface  of  the  skin,  whcn-upon  the  affected  parts  appc-ar  as  „ 
clipped  short ;  besides  at  the  points  where  the  hairs  V)reak  off  eluh-shaped_ 
and   lirnsh-shaped   hypha?  with  spores  come   (o  view    whieh    look    likel 
steri§rinas     Finally  the  cultures  are  supposed  to  he   characterized   by 
crested  eon itlia -bearing  hypha\ 

Tbe  Tricophyta  megalospora  were  further  (iivi<le«l  by  French  authors  into  scr^ 
eral   !^iilMliviHioiit*   to   which  8j)eeial    foriius  of  ilisoast*  arc  s^id   to    eorrt'spond.      Thoffl. 
Trirot>hyton   ectothrix   is  said  to  lie   fmmil   exi^luNively  on  the   surface    of    the    hair' 
roots,    Tr.    Ofi<lothrix    in     their     interior,    while    Tr.    emloectothrix      is     found    in 
hoth    pla^'^s.     The  trieoi>hytes  oocurrioj?   in   the   domej^ic   animals    are    classed   with 
the  Tr.  eHothrix  or  etnloi>etothrix,  yet  Calli  Valerio  found  a  Tr,  endothrix  in  a  calf 
whieh  he  identified  with  Tr.  Sahourainii,  whieh  is  frefiueiitly  met   with   in  man.     The 
Tr.  Tiifntagrophytes  ]>eijetrates  the  hair  Indhs,  causes  inflammation   and   sunnnrationJ 
and,  in  consequence,  falling  out  of  the  hair.     The  fiin^rs  is  said  to  occur  freqnentlfl 
in  the  domestic  animals  an*)  the  Tr.  epilaus,  foon<l  by  Mc^nin  in   cattle  and  hon^cu 
as  well  as   also   the   Tr.    eaiiinum   or   Tr.    felineimi    are   probably    identical    "with   it^ 
Besides  Matruohot  &   Dassonville  distinguish  the   Tr>  equiniun,   P^cus    Jt    Sabouraudl 
the  Tr.  ffvpseiim  ijranulosiim  bs  sj>e€ial  varieties  of  the  Tr,  mentag^roidiytes  oceurriJiir  I 
in   horses.     Tr.    Ilavum    causes   in    hf>r!'es    the    fomiation    of    bahl    and     drr    herpe^J 
Tr.   Megnini   produces   herpes   of   fowls,  while   Tr,    faviforme    ».    verrucosiim    BoiUaJ 
approaches  favus  fuD|n.i5   culturally,  but  produces  in   horses   and    asses    the   cUtiicid] 
forms  of  herpes. 

Of    the    Mierosporum    Audouini    which    causes    in    chihlren     the     TrieophTtit 
capillitii,  two  varieties  are  <1  i ffe re n tinted  as  oi'currtn^   in  animals^   namelr   MicV 
pontm  Aiuiouiui  var,  efpiinnui  an«l  the  M.  Au<loom  var.  caninurn. 

Resides   these   varieties   a   funj^is   descril:K?<l    by   Matrouchot    &    Daj^^onvill^    is] 
classed    with    the    tricophnes    viz.    the    Eidamella    spinosa    which     is     «  harartoriM^I 
chiefly  by   the   formation  of  perithezia  in  the  cultures  and   is  reporteci    as   havinir 
produced  a  herpes  like  disease  in  a  dog. 

The  views  coneeniin^  the  tiinltiplicity  of  herpes  fungi^   whieh  are 
outlined  in  the  preceilinjsr  paragraphs,  were  sttTniionsly   eonti*sted  and 
the  investigatious  of  Krai,  Wiilseh,  J^Iaioeehi  ami  ^larianelli  proved  thatl 
the  cultural  peeiiliarilies  of  herpes  fungi  vary  ton  iiuich,   accortliniy  i^ 
their  origin  and  age,  as  well  as  the  age  and  eonditioii  of  the  nutritive  I 
uiediuTu :  fui^ther  that  the  skin  lesions  vary  too  mueh  according  to  thel 
anatOTuieal  strueture  of  the  parts  of  the  skin  attacked,    the    variable  1 
suseeptihility  of  the  animals  and  the  variable  degree  of  virulence  of  thel 
fungus,  therefore  the  establish nient  of  new  speeies  of  patliogenic  skin' 
fungi  is  not  justitied,     Tlie  ditTerentialion  of  several  species  of  tricophv- 
ton  has  therefore  been  given   up   reeently   and  tlie   view    is   gencrallvj 
being  adopted  that  the  unerosporinn  and  the  trieophyton,  as  also  their  I 
several  forms,  represent  varieties  of  the  same  speeies  of  fungi   which! 
have  acqitirtHi  certain  eonstant  and  eharaeteristie  peeuliarities.      These! 
ebaraeteristies  have  developed  under  the  influenee  of  the   vital   coinii^ 
tions  whieh  vaty  greatly,  aeeording  to  the  speeies  of  affeeted  aniitial  and! 
aeeording  io   the   eoudilion   of  \\w  skin:   they   tnay   In*    tran8niiH>Hl   to! 
later  generations,   aricl   on   llie  other  tiand  the  finigi    may    ri-gaiti    theiri 
original   form  liy  ehanges  in  their  eouditions  of  growth. 
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Neverlhrless,  especially  some  French  authofs  maiiitaiti  the  view 
that  the  Tri('Oi>l)ytoii  lupgiilosporuiii  or  the  Tr  iiiRTosporinii,  as  also 
the  iliseases  eaiiised  by  thera  (tricophytia  or  mierosporoHis)  differ  froin 
eaeh  other.  But  the  researches  of  Krai  aiiil  ot liters  are  not  in  accord- 
ance with  tills  view,  and  besides  the  eliiiieal  dift'ereiiees  given  above  are 
not  sutlicieiitiy  marked  to  justify,  at  least  for  the  prcsenl,  the  recog- 
nition of  two  forms  of  the  disease. 

Tenacity.  Fun^i  tbat  are  prpf*erved  in  the  crusts  rc^^ist  desicration  for  a  long 
time.  Gerlaeh  Hiu-ceodetU  f^OT  histanrpj  in  proihiemg:  herpen  tunauranH  bj  rubbinja: 
crusts  into  the  ncariHe't  skin^  whirh  had  been  preserved  iu  paper  capsules  at  room 
tern  pi?  rat  11  re  for  half  a  year*  Sie^iamijrotJky  and  Mt^^iniu  roub)  produce  the  disease 
with  herpes  crusts  that  were  IS  months  obi.  Funjyjoiis  material  which  was  more 
than  two  vearH  obb  however,  ramaineVJ  nori  effective  (Siedariigrotzky»  Dnclaiix),  and 
in  eiilturen  also  the  funfruB  had  lost  it»  power  of  jjerminatinff  after  2  year.H  (Thin). 
In  water  the  fnngoiia  spores  can  no  Ioniser  germinate  after  8  days,  while  in  olive  oil, 
lard  or  vam-iine  they  retain  their  vitality  for  only  two  days.  They  are  killed 
liy  a  1  per  cent  t'olution  of  acetic  aciil  in  an  hour,  but  a  one  per  cent  of  soda  solu* 
tion  or  sulphur  ointment  destroys  them  only  after  an  C-Xpoaure  of  several  hours. 

Pathogenicity*  Ground  up  seahs  or  hairs  eoiitainiiicf  tri- 
eopbytnu  fun^i  cause  the  disease  after  beinjc:  simply  rubbed  into 
the  uninjured  skin,  hut  the  fiiii^i  infect  much  more  certainly 
if  the  skill  is  moistened  before  the  application  and  if  the  upper 
layer  of  epidermis  is  scraped  oil  or  the  skin  gently  searifieth 
In  young  animals  the  first  sjinptoms  apipear  in  8  to  14  thxys, 
but  if  the  skin  had  been  moistened  or  scarilied  they  appear 
earlier,  whereas  older  cattle  are  affected  somewhat  hiter  and  are 
often  not  infected  at  all  by  simple  ruhbin^jf  in  of  the  scab  ma- 
terial. If  the  fuuf^is  is  placed  lineally  on  the  skin,  one  sees  in 
its  wider  spread  the  inclination  to  rounding  off  (Oerlacb). 
Artificial  transmission  is  easiest  from  horses  and  cattle  to  cattle, 
horses  and  dogs;  it  is  most  difTieiilt  from  sheep  and  swine  to 
the  other  species  of  animals  and  even  from  sheep  to  sliecj),  anil 
swine  to  swine.  Such  transmissions  can  actually  1>e  made  in 
some  cases  from  horse  to  sheep  and  swine  {Siedamgrotzky, 
Railliet),  from  cattle  to  sheep  (Kailliet,  Kcbiinlelka),  fro?n  goats 
to  cattle  (Xcuinann),  from  eats  to  liorses  and  cattle  (Williams) ; 
also  from  man  to  the  eat  (Fenger)  and  to  other  young  animals 
(TTorand  Sc  Vinecns),  as  also  from  animals  to  man  ((Jerlach, 
Ilaulmer,  Bodin  and  others).  Herpes  may  also  la^  transmitted 
from  tlie  domestic  animals  to  guinea  pigs  and  rabluts  (Bodin, 
Kabouraud,  FrtetJberger  &  Fruhncr),  The  ])resenee  of  pus  cocci 
in  the  skin  cliecks  the  growth  of  tlie  tricophyton  fungus  (Habon- 
raud,  ]Marian*dli). 

Natural  infectioB  results  frequently  by  immediate  con- 
tagion, afleeted  ainmals  coming  in  contact  with  healthy  ones  in 
the  stable  or  still  more  in  the  stock  yard  or  in  the  pasture.  Suck- 
lings are  often  infected  while  sucking  affected  mother  animals. 
The  transmission  may  also  occur  in  the  covering  act;  in  this 
manner  breeding  animals  may  transmit  herpes  to  entire  herds 
(Pusch).  Finally  animals  may  he  infeeted  by  persons  affected 
with  the  disease. 
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Iii(lire«:*t  conta.crioii  t\ho  plays  an  important  part  and  may 
be  oceat^ioiRMl  especially  liy  cleaning  ntensil>;,  lilankels,  harness 
or  objects  on  which  the  animals  nib  thenisolves.  Moreover 
persons  may  carry  the  fnn^is  in  their  elothes  or  the  disease 
may  develop  from  plaeintjf  healthy  animals  in  a  stable  whicl 
has  previonsly  been  oe(Mipie(l  by  animals  that  have  been  suflfer-' 
injt^  f ri)m  tlie  ilisease  (Seliindelka). 

Babouraud  aod  Bodin  are  inclined  to  believe  tlaal  tlio  trirophyton  fxmgitB 
tliriV(*H  free  in  Nature  on  different  plants  antl  that  animals  are  liable  to  conta^oii 
on  coming  in  contact  with  them. 

As  predisposing  causes  the  foltowing  may  be  noted :  housing 
in  warm,  damp,  dirty  stables  niitl  partienlarly  liasement  stables 
where  the  animals  He  on  a  thick  layer  of  manure;  in  such  stables 
the  disease  frequently  remains  stationary.  Maceration  of  the 
skin  by  getting  wet  or  from  frequent  waslnng  assists  the  locali- 
zation of  the  fiingns,  also  excoriation  of  the  skin,  wliile  exposure 
to  snn  and  wind,  cold  stabk^s  and  living  in  the  open  are  said  to 
inhibit  the  growth  of  the  fnngiis.  Conserpiently  herpes  spreads 
much  in  pasturing  districts  in  fall,  in  damp  summers  and  es- 
pecially ill  winter  (Puseh). 

The  important  role  played  Lj  predisposiog  factors  is  shown  hv  the  fact  that  one 
cannot  alwaya  succeed  in  transndttiut?  the  disea-'^e  artilieially  in  its  progressive 
form  to  other  animals  of  the  same  apeciei^t  lieianwe  one  is  not  always  in  a  pomtion 
to  proiiuce  the  favomble  rtmditionH.  Thus  for  inntanee  in  one  exjieriment  of  th<j 
authors  infection  failed  to  eccnr  in  a  ralf  althon^'b  it  wa«  kept  for  three  weeks  in 
constant  and  iuimediate  contact  with  a  badly  aflTefted  calf  and  although  macerated 
aeab  material  ha«l  tieen  nibbed  on  the  scarified  or  shaved  skin*  On  the  other  baud  a 
pheep  suffering  from  moist  ecyenm  on  the  Itack  and  bronj^ht  in  contact  with  the  same 
subject  acquired  a  general  attai^k  of  her|ies.  A  dof<  affected  with  acariasis  was  also 
infected,  while  another  healthy  dog  ei^caped. 

Susceptibility.  The  cow  and  the  horse  are  most  susceptible 
to  natural  infection,  tlien  follow  tlie  dog  and  the  cat*  wdiile  tlie 
other  domestic  animals  are  infected  only  very  exceptionally. 

The  susceptibility  is  in  so  far  inllueneetl  by  the  condition 
of  the  skin  as  animals  w^ith  fine,  sensitive  hides  are  easily  at- 
tacked. According  to  the  investigations  of  Puscb  young*  ani- 
mals are  for  this  reasnn  more  inclined  to  the  disease  than  old 
ones,  whose  skin  is  much  more  resistant,  and  fine  skinned  breeds 
in  general  ar(^  especially  susceptible  to  the  disease.  The  in- 
fluence of  the  color  of  liair  on  the  incidence  of  the  disease  may 
lie  assumed  from  tlie  fact  that  animals  with  dark  hair  are  more 
frequently  nnd  severely  attacked  than  animals  with  light  colored 
or  white  liair. 

The  affected  portions  of  tlie  skin  are  not  protected  after 
recovery  from  fresh  attacks  of  the  complaint,  as  the  experiments 
of  Gerlach  and  the  clinical  oliservations  of  R.  Frohner  prove 
(Pusch  believes  that  an  immunity  after  recovery  from  an  at- 
tack is  not  impossible). 

There  are  nimieroufl  records  of  contag-ion  to  man  through  affected  animals 
especially  throug-h  cattle,  horses  anti  dojjs.  Principally  persons  who  ar©  c^ceupM 
with  the  rare,  attendance,  treatment  or  milking?  of  **iek  animals  have  Jieen  iufeete«l, 
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but.  tho  infect  ion  h§M  lliQ  Iteen  tratmmitt(HJ  oi'ca.siaimlly  by  earc^i^iiif;  a  ilog  aud  hy 
i^ki linings  u  slanj^hU'n'rl  niiimaJ  wliirJt  lja<l  l>wu  uffectki  with  herpes.  Aa  a  result 
of  siivh  iufectiou  laryi*  oiithn-uks  ot  thi*  tiiseaso  have  been  ootrred  in  man  (et<jMM!ialJj 
ill  ?<i>ldiers),  (lij  the  year  1S40,  aa  eink-uiie  occiirre^l  in  the  Wwibh  village  of  Dor- 
Jikoii^  whereby  in  a  short  time  the  j^^reater  part  of  the  inhabitants  were  attacked, 
but  (Jerlauh  states  tliat  it  wa«  tlue  to  san-optir  scabies.)  Trieophytia  tranHinitted 
to  man  |>ro<iuro  an  obntinate  Nkin  iliseuse  canning  suppuration  of  the  hair  bulbs 
(tieriach,  Bo'lin,  Tiit^eh,  Friedberger  ami  others). 

Pathogenesis.  Herpes  fungi  infecting  the  skin  grow  into 
the  hair  folheles  and  inereuse  l)et\veeii  the  sheathe  ui'  the  roots 
and  in  tlie  iinnieiliatt*  parts;  hiter  on  Ihey  surronml  the  liair 
roots  eonipletely  ami  ch^htvly;  a  delicate  jiIpxiis  of  uiuUvidt^d  and 
segmented  lilanients,  and  an  enornions  nutnher  of  sspores  being 
formed,  whieli  snrronnd  the  hair  root  like  a  mantel,  and  often 
extt^ul  for  some  millimeters  above  the  snrfaee  of  the  skin.  Some- 
wliat  later  the  fungi  grow  through  tlie  iiair  roots  iipwanls  and 
iiownwards,  hut  the  hair  bulb  remains  uoinvolved  (Walseh). 
The  fungus  also  develops  in  the  epidermis  just  under  the  horny 
ei^ll  layer. 

After  the  localization  of  the  fungus  in  the  skin,  the  patho- 
logical processes  depend  upon  the  viruhMice  of  the  fungi,  the 
color  and  anatomical  structure  of  tlie  alTeetcd  skin,  ami  on  the 
variable  susceptibility  of  the  aninjals.  On  the  sparsely  or  downy 
hairetl  parts  of  the  skin,  the  fungi  growing  within  tla*  epidermis 
cause  a  snperticial  iuHanunation  with  scant  exudation  ui>oii  the 
surface  of  tlie  skin  and  iJroliferative  processes  in  tlie  epithelial 
layers,  and  besides  an  inflanmiation  of  the  hair  follicles  and  their 
ap]>t:ndices,  through  which  a  noihile  or  vesicle  forms,  each  cor- 
resijonciiiig  to  one  hair,  while  in  the  region  round  about  the 
hair  the  inflammatory  process  causes  rerblening,  possibly  a 
siight  swelling,  and  always  desquamation  of  the  skin  (lierpes 
tonsurans  maculosus  et  vesieulosus).  Tlie  irritatinn  of  the 
nerve  endings  in  the  skin,  which  is  due  to  the  superheial  iihhim- 
niatory  process,  always  leads  to  more  or  less  intense  pruritus. 

On  the  parts  of  the  skin  which  are  thickly  covered  with  hair 
the  fungi  increase  in  certain  forms  (generally  niicrosporosis) 
round  about  the  hair  roots,  at  first  in  ilie  u|>j>er  jmrt  of  the 
neck  of  the  luilbus,  and  insitle  the  hair  root,  and  also  in  the  epi- 
dermis, whereuijon  the  hairs  split  and  become  brittle,  so  that 
they  break  oiT  above  the  opening  of  the  hair  bulb  (true  herpes 
tonsurans) ;  in  addition  very  small  vesicles  occur  hut  soon  dis- 
appear, and  scaling  or  desquamation  persists  (herp.  tons. 
maculosus).    Itching  is  al>sent  or  only  very  slight. 

In  the  other  and  most  fiv<pient  forms  of  herpes,  on  the 
parts  of  the  skin  that  are  thickly  covered  with  hair  (herpes  pro* 
ilucing  baldness,  tricophytia)  which  may  also  occtir  conjointly 
with  the  form  heretofore  mentioneil,  the  fungi  growing  in  the  hair 
follicles  cause  folliculitis  and  perifolliculitis  which  is  not  in- 
frerpientty  purulent  and  vnries  in  intensity;  this  loosens  the  con- 
nection of  the  hair  root  witli  the  hair  follicle,  and  subse(|ucntly 
tlie  hair  falls  out  completely;  the  hair  follicle  itself  may  at  times 
be  destroyed  and  then  baldness  of  the  affected  part  of  the  skin 
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by  a  sovert*  infiaiiiniatioii  of  tbe  Lair  follirles  and  hy  ilii*  cvxiirla- 
tion  of  a  yellowish,  giim-Iiko  fluid* 

Herpes  freiiueatly  develojis  as  lierjies  toiKSurans  auiculosus 
(trne  herpes  toiisiiraiis)  tiie  eliiiieal  picture  of  wliieh  was  re- 
cently deserihed  especially  hy  K.  Frohiier,     Circular  spots  ap- 
pear chietiy  on  the  u}>per  parts  of  the  body  in  whieli  the  liair 
looks  as  thouKh  it  were  closely  cropped.    'Short  liair  stumps 
stand  out,  surrounded  by  wliitisli  deposits  (fungous  mantle)  and 
split  at  the  tips;  the  surface  of  the  skin  iu  between  is  covered 
with  scales  of  variable  thickness,  which  are  often  glued  into 
crusts  (niierosporosis  of  tlie  French  authors).    The  formation 
of  the  spots  proceeds  in  such  a  way  that  the  liair  is  sliglaly 
rnflied  up  in  patches  tlie  size  of  a  lentil  to  a  live-cent  piece,  the 
skin  having  a  some- 
what  uneven   feeling 
w  h  e  n    t  li  e    It  a  n  tl 
strokes  it  gently,  be- 
cause very  small,  mil- 
let*sized  delicate  ves- 
icles    are     present, 
which,   however,   flry 
into  tbin  crusts  in  a 
day  and  which  on  ac- 
count of  the  liair  coat 
renuiin  unnoticed  on 
casual  inspection.   At 
the  same  time  there  is 
desquamation  of  soft, 
greasy,     grayish     or 
Yellowish     **  asbestos 
like"  little  scales.   Tn 
8    to    14    days,    and 
somewhat     earlier 
in    well    g  r  o  o  m  e  d 
animals,   the   h  a  i  r  s 
lireak    ofT    near    the 
surface  of  the   skin; 
single  hairs,  however,  fall  out  whole,  and  the  skin  now  appears 
blackish  gray  for  a  short  time,  aufl  somewhat  moist,  but  it  is 
soon  ce^vered  witli  thick,  profuse  scales  as  describeil,  wliicli  unite 
to  form  crusts.  !M  can  while  the  spots  grow  larger  at  the  periphery 
and  become  as  large  as  a  dollar  piece,  not  infreciueutiy  they 
coalesce  witli  one  another,  forming  irregular  surfaces.   As  soon 
as  the  last  name<l  size  is  reached,  further  spn*ad  ceases,  scab 
fnrmatioTi  becomes  less  and  gradually  new  hairs  grow  whicli, 
however,  form  a  contrast  to  the  remaining  hair  coat  by  tlieir  dark 
color,  ^feanwhile,  fresh  spots  always  fonn  round  about,  so  that 
in  some  rare  cases  the  whole  surface  of  the  body  may  finally  be 
involved.     The  hairs  at  the  affected  spots  often  fall  out,  first 
at  the  periphery  (Neumann)  and  in  consequence  ring  fonned 
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spots  remain  for  a  time,  namely  until  the  Iiairs  break  off  in  the 
center;  iu  very  rare  cases  these  ring-shaped  spots  may  be 
liron^ht  about  as  the  result  of  an  early  healing  of  the  process 
in  the  center  ( herpes  tonsurans  cireinatus).  Itching  is  generally 
alisent  or  quite  insignificant.  The  disease  often  occurs  in 
enzootic  extension,  especially  in  foals  on  pasture,  very  rarely 
in  adult  hnnsi*s  (de  Does)  (herpes  coutagieux  des  poiilains  of 
Frencli  authors). 

The  second  form  of 
herpes,  wbieli  nii/yrbt  l>e 
desi^^nated     as      herpes 
erustaeeus  or  trieophy- 
tia,  and  which  is  gener- 
ally caused  by  the  Trico- 
pliyta  mefiralospora,  be- 
gins with  the  occurrence 
of  similar  nodular  ele- 
vations of  the  skin,  w^th 
sli^c^htly  ruffled   hair,  as 
hi  the  previous  form;  in 
its  further  course  it  is 
distiiiioiished      by      the 
gradual  formation  of  ir- 
regular r  o  u  n  d  i  s  h  or 
oval,  gray   or   lirrayish, 
thick    and    soft    scabs, 
which  may   become   as 
large  as  10  em.  and  ad- 
here  rather    loosely   to 
the  skin;  tliey  mat  the 
dry  and  lusterless  hair 
together,  are  easily  cast 
olT  with  the  matted  hair 
in    cleaning    and    leave 
completely    bald     spots 
behind.    The  surface  of 
the  skin  bared   in    this 
nuinner    then     appears 
either   quite    snmoth, 
somewhat  moist   and 
still   covered    by    some 
hair-root  stumps  arising  from  tlie  liair  follicles,  or  a  few  little 
vesicles  or  pustuU^s  may  he  recognized.     Not  infrequently  one 
observes  little  tiepressions  with  grayish  hases  on  the  moderately 
swollen  and  reddened  skin  which  have  arisen  as  a  result  of  sup- 
puration of  the  hair  follicles  (herpes  nientagrapli\i;es).  After  the 
crusts  have  hccoiue  d*dached  tlie  slightly  moist  skin  soon  dries 
and  is  covered  r<rr  a  time  with  light  or  skde  gray  or  yellowish 
scales;  through  tlie  occurrence  of  new  scabs  at  the  periphery  and 
the  resulting  falling  out  of  the  hair,  the  ringworm  spots  gradual* 


Fig,  132.    Herpes  on  the  bead  of  a  horse. 
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ly  increase  for  some  weeks  and  then  heal  up  by  themselves,  while 
dark  hairs  often  make  their  appearance.  Itching  is  often  pres- 
ent but  not  of  particular  severity.  As  a  result  of  infection  in 
the  neighboring  parts  of  the  skin  the  disease  extends,  so  that  not 
infrequently  the  greater  part  of  the  body  will  be  attacked  within 
a  few  weeks.  Evrard,  however,  saw  the  formation  of  nodular 
herpetic  spots  over  the  whole  body  in  one  day,  while  in  an  en- 
zootic observed  by  Pecus  &  Sabouraud  the  nodules  had  in  the 
course  of  two  days  appeared  all  over  the  body  in  several  horses. 
This  occurrence  of  nodules,  which  is  common  in  herpes  ton- 
surans of  horses,  induced  the  authors  to  assume  the  existence 
of  a  very  special  contagious  form  of  herpes  (herpes  miliaris  s. 
granulosus). 

Ringworm  develops  as  herpes  tonsurans  vesiculosus  on  the 
sheath  and  the  inner  surface  of  the  thighs  (Schindelka),  in 
which  little  vesicles  arise  in  a  circular  arrangement  on  the  some- 
what swollen  skin ;  these,  however,  soon  dry  up,  the  places  being 
then  covered  by  small  scales.  During  the  gradual  spread  of 
the  process  in  a  circular  form  the  individual  spots  heal  up  in 
about  2  to  3  weeks,  from  the  center  outwards  and  the  skin  easily 
desquamates. 

In  asses  and  mules  the  tricophytia  develops  in  a  similar  form  as 
in  the  horse  (Saint-Cyr,  Mathis,  Neumann,  Schindelka)  and  now  and 
then  it  is  incurable. 


(b)    Herpes  Tonsurans  in  Cattle. 

In  cattle  herpes  tonsurans  occurs  preferably  on  the  head, 
on  the  neck  and  in  the  region  of  the  anus,  less  often  on  the 
trunk,  the  croup  and  on  the  sides  of  the  chest,  while  the  lower 
portions  of  the  limbs  remain  unaffected,  even  if  the  disease 
affects  a  large  part  of  the  body. 

The  common  form  of  ringworm  in  cattle  is  herpes  tonsurans 
crustaceus  (scab  herpes).  It  begins  with  the  formation  of  pea- 
sized  nodules  hidden  in  the  hair  and  covered  with  little  scales, 
from  which  flat,  raised,  sharply  circumscribed  roundish  spots 
gradually  arise,  beset  with  ruffled  hair  and  covered  with  grayish 
white  and  dirty  yellowish  scales.  The  spots  are  at  first  of  lentil 
size  and  increase  gradually,  so  that  in  10  to  14  days  they  may 
be  about  the  size  of  a  one-cent  piece  and  in  6  to  12  weeks  they 
are  as  large  as  a  tea  plate.  The  skin  is  then  covered  by  crusts 
which  gradually  increase  in  thickness  to  the  depth  of  2  to  7 
mm.,  they  are  grajash  white,  resem])ling  asbestos,  but  appear 
yellowish  on  light  skin  (Plate  IV).  These  crusts  attain  a  con- 
siderable thickness  (1  cm.  and  above)  especially  on  dark  por- 
tions of  the  skin,  while  on  light  pigmented  parts  of  the  skin  they 
appear  thinner  and  much  more  scaly.  Together  with  the  forma- 
tion of  scabs  the  hair  becomes  lusterless  and  dry,  the  dark  hairs 
become  somewhat  lighter  in  color,  and  break  off  above  the  scabs, 
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while  white  hairs  break  off  very  seldom  and  then  only  partly, 
so  that  the  scabs  then  appear  covered  with  short  stumps  of  hair. 
The  remaining  hairs  may  easily  be  pulled  out  on  the  affected 
spots. 

The  scabs  at  first  adhere  firmly  to  the  skin,  which  after  their 
forcible  removal,  looks  as  if  loosened  in  texture  and  bleeds, 
but  later  on  they  are  looser,  especially  in  the  middle  portions, 
after  a  purulent  fluid  has  collected  beneath  them.  Besides  the 
purulent  fluid,  one  finds  at  this  stage  little  pits  in  the  reddened 
skin,  which  have  persisted,  after  lifting  up  of  the  hair  roots  and 
of  their  thickened  sheaths  from  the  suppurating  hair  follicles 
(Gerlach). 

After  1  to  2  months  the  scabs  generally  fall  off  and  leave 
a  bald  spot  ])ehind,  whereupon  desquamation  continues  for  a 
time,  and  the  hairs  ])egin  to  sprout  again.  Rarely,  and  only  if 
the  scabs  are  thin,  healing  at  first  occurs  in  the  center,  while 
at  the  borders  the  scab  is  still  finnly  attached  (herpes  circinatus). 

Itching  always  accompanies  the  process,  especially  at  the 
time  of  development  and  of  healing,  still  it  varies  considerably 
in  intensity.  Thus  Pusch  has  noted  violent  itching:  in  Simmen- 
tlialer  Imlls,  which  disturbed  the  animals  even  while  feeding, 
but  in  grazing  animals  of  the  black  speckled  Ilolstein  breeds 
itching  was  ahnost  entirely  absent. 

Not  infrequently  the  eruption  extends,  to  the  parts  of  the 
body  mentioned  above,  by  the  occurrence  of  fresh  spots  of  herpes 
in  the  neighborhood  of  the  old  ones  (herpes  tonsurans  dis- 
seminatus)  and  a  coalescence  of  the  j)atches  is  frecjuently  noted 
wlK^re  tlie  skin  forms  folds  or  wliere  the  animal  can  most  con- 
veniently rub  ilself  (head,  anal  region).  Pusch  notice<l  in  Sim- 
mcntliah^r  bulls  an  extension  of  the  spots  from  the  tail  to  the 
croup  and  to  the  flanks,  but  in  this  cas(»  l)ald  places  d<n'oloi)ed 
without  the  occurrence  of  roundish  s])ots;  slight  bronchitic 
s\i]i])tonis  were  fairly  frequent.  By  the*  continual  (levelo])nient 
of  new  ringworm  ])atches  the  duration  of  the  disease  may  be 
prolonged  to  six  months  or  a  year  (Gerlach)  and  at  times  it 
causes  great  thickening  and  folding  of  the  skin  in  Ilolstein  cat- 
tle (elephantiasis,  Kohler,  Pus(*h). 

Ringworm  sometimes  develops  in  clipped  cattle  as  herpes 
tn)is}(ra)is  rrsicHlosKs,  in  the  form  of  slightly  raised,  red,  hair- 
less spots  which  gradually  inci'ease  in  size,  a  depression  form- 
ing in  the  cent(»r,  and  at  the  saine  time  they  become  ])aler  and 
covered  with  soft  huiiellous  scah^s,  while  the  margin  forms  a 
raised  red  circle  compos(Ml  of  closc^ly  ranked  nodules  and  snmll 
vesicles.  D(^siccation  of  tlu^  conteiits  of  the  vesicles  changes 
these  into  small  gnm-like  crusts  which  can  easilv  be  removed 
(Schindelka). 

Sohleiffor  saw  a  ronta^rioiis  skin  afloat  ion  on  tho  tips  of  tho  tail  in  cattle. 
It  was  marked  by  tlio  (MM-urronco  of  roi.n«l  spots,  ro«Inoss,  vesicle  formation  an«l  bv 
violent  itching;    the  disease  was   transniitte«l   to  the  hands  of   the   attendants    and 
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was   probably   trioophytic   in   origin.     Schleiflfer,   however,    claims    to    have   proved 
that  aspergillus  fungi  were  the  cause  of  the  trouble. 

Ringworm  of  calves  (Kalbergrind,  Teigmaul)  is  a  trico- 
phytic  disease  of  sucking  calves  in  which  thick  bran-like  or 
dough-like  dry  scabs  develop  in  the  region  of  the  mouth  and 
face,  more  rarely  on  the  body.  The  scabs  are  roundish  or  oval 
in  form  and  show  hairs  with  split  ends  sticking  out ;  they  coalesce 
and  finally  unite  to  form  an  extensive  mass  of  crusts.  The  dis- 
eased spots  are  sensitive  to  pressure  and  violent  itching  is  pres- 
ent, which  interferes  with  the  nutrition  of  the  animal. 

That  ringworm  of  calves  belongs  to  the  ordinary  herpes,  was  proved  by 
Hahn  by  means  of  microHcopical  examinations,  and  by  Schindelka  in  his  animal 
experiments.  (The  transmission  of  the  crusts  of  calf  ringworm  to  cattle  and  horses 
caused  the  usual  form  of  herpes  in  these  animals.) 


(c)    Herpes  in  the  Sheep. 

Herpes  tonsurans  crustaceus  is  rather  a  rare  disease  in 
sheep,  which  begins  with  the  sudden  appearance  of  circular 
spots,  in  size  like  a  one-cent  to  a  twenty-five-cent  piece,  on  the 
back,  chest,  shoulders  and  nock.  These  spots  are  recognized  by 
the  fact  that  they  mat  the  wool  into  tufts  and  cause  it  to  stand 
up  straight,  giving  the  sheep  a  tousled  appearance.  The  skin 
is  reddened,  often  brownish  in  the  center  of  the  spots  and  cov- 
ered with  grayish  white,  bran-like  rather  firmly  adherent  scales 
or  scabs.  The  itching  is  intense,  especially  at  the  commence- 
ment and  causes  the  animal  to  scratch  and  rub  continuously, 
and  this  leads  to  a  rapid  extension  of  the  eruption,  with  coales- 
cence of  the  spots  and  finally  extensive  baldness  (Brauer,  Schin- 
delka). 

In  lambs  herpes  manifests  itself  similarly  to  the  disease  in 
calves,  it  is  called  ringw^orm  of  lambs  (Ldmmer grind,  Milch- 
grind,  milk  scah)y  but  is  a  rare  disease.  Thick  and  dark  colored 
crusts  form  on  the  face,  especially  around  the  eyes  and  ears, 
exceptionally  also  on  the  neck.  Now  and  then  the  disease  leads 
to  cachexia  and  even  causes  death  (Schindelka). 

Ringworm  of  sheep  shows  a  tendency  to  recurrence 
(Anacker). 

Rinf^orm  has  been  observe<l  very  rarely  in  goats,  in  which  it  occurred  as  a 
very  mild  skin  disease. 


(d)    Bingfworm  in  the  Pig. 

Two  cases  of  the  disease  were  seen  by  Siedamgrotzky  and 
one  by  Schindelka.  It  occurs  most  frequently  on  the  back  and 
on  the  outer  surfaces  of  the  thighs;  also  on  the  croup  and  the 
sides  of  the  chest.  There  are  only  isolated  reddish  and  roundish 
spots  as  large  as  a  twenty-five-cent  to  a  dollar  piece,  the  raised 
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circular  margin  of  wincli  boars  vesirli^s  the  size  of  a  pin's  head 
(lierpes  toiisiiraiis  vesiculosus) ;  in  the  center  the  skin  appears 
normal  except  for  slight  scaling.  The  vesicles  soon  dry  and 
fonu  brown  criLstn,  while  roiaitl  about  fresh  vesicles  form.  In 
other  spots  one  may  see  only  snuill,  somewhat  raised,  sli»*htly 
sealing  eireh'S  which  are  reddene^l  at  thpir  periphery  (herpes 
toiisnrans  inacnlosus).  The  bristles  rarely  fall  out  and  no  large 
crnsts  form;  itchin»i^  also  is  absent.  Transmission  by  niutnal 
eontaet  easily  occnrs,  altlioui^h  artificial  transmission  to  pigs 
has  so  far  not  been  successful  (Sie4anigrotzkj%  Schiudelka)/ 

In  tliis  catei^ory  must  probacy  bo  closB^d  the  skin  diPease  «l<?seribeil  by 
ScbiiKJelka  iiiitliT  the  name  of  iiitjriasiiH  rosea»  It  affi*ets  pigs  5  to  8  weeks  old 
atiil  is  a^^compauieU  by  Blij^ht  general  Hyniptoms  (dcbjlity,  diminisheil  appetite, 
retarded  defecatioti,  itiOilerate  tympanites),  reJ^ultin^  in  recovery  id  2  to  3  weeks. 
Ou  the  lowvr  chest  and  btdly  and  also  on  the  lower  surface  of  the  neck,  lentil  sizetl. 
slightly  prominent  bluiyh  red  *<pots  arise  which  appear  to  be  compose*]  of  minute 
noduk':^.  The  ^potn  spread  peripherally  and  l>eeonie  pale  in  the  middle  where  the 
skin  heals  with  line  sealing.  This  otherwise  lieni^^n  atTection  simulates  the  hke- 
named  s^kln  disease  of  ehildren  (Libert)  wlnrh  is  generally  looked  upon  as  of  ft 
parasitie  nature.  !Scdiin<JeIka  tried  without  suceess  to  transmit  it  to  piga  and  dogs; 
no  fungi  eonld  be  found  in  the  foei  of  the  lesions. 


* 


(e)    Herpes  in  the  Dog, 

The  disease  generally  l>e*i:ins  on  tlie  head,  on  the  Ihubs, 
and  on  the  neck,  and  not  infrtMinent'y  passes  cm  to  the  remain- 
ing parts  of  the  body,  or  at  times  it  begins  in  these  parts. 

The  exanthema 
oecnrs  generally  as 
herpes  ton-sn  rans 
erustacf'us  and  is 
more  or  less  simi- 
lar to  that  deserib' 
ed  in  eattje.  In 
the  eonrse  of  a 
few  weeks  a  sharp- 
ly cireumseribed 
sealy  layer  of  var- 
ialde  thickness  de- 
velops, which  at 
first  is  loose,  hut 
afterwards  fonns  a 
firm  senrfy  or  as- 
bestos-like erust 
wlueh  cements  the  liair  and  .s^radiially  ^^rows  to  a  size  a  little 
larger  than  a  dollar  pieee.  The  hairs  become  loosened  and  finally 
lifted  from  the  hair  follicle,  remaining  fixed  in  the  cnists,  and 
the  root  ends  may  be  seen  on  the  nnder  surface  of  tlie  ernsts 
when  these  are  removed.  In  the  fnrther  eonrse,  according  to  the 
species  and  age  of  tla^  animals,  the  skin  is  either  quite  bald  or 
studded  with  many  little  hair  stumps,  of  copper  to  brownish  red 
color,  dry  or  moist,  tliickened  or  of  normal  thickness,  and  bear^ 


Fi|^.  133.     Nhtfftivrtn  Kith  scab  ftirmutifjn  in  a  dog. 
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iiier  fow  isolated  nodules.  While  crusts  form  a,s:ain  on  some  of 
the  hald  |ilaces,  in  otliers  only  a  more  or  less  eopious  desquaiua- 
tiou  oeeurs,  lienee  the  proeess  eitlua'  reiuaius  local,  or  luuiiei'ous 
patches  of  herpes  arise,  espeeially  when  the  itching,  which  al- 
ways accompanies  the  proeess,  is  intense,  li'  the  proeess  ex- 
tends in  this  manner,  single  patches  coalesce  into  irregular  sur- 
faces. 

A  special  forin  of  In^rpes  tonsurans  enistacens  whicli  hith- 
erto has  only  l>een  noticed  in  tlie  ilog,  manifests  itself  by  tlu»  for- 
mation of  nodnlar  or  glandiform  semisi)herical  or  lialf-eg^ 
shaped  elt^vations  on  the  scalp  and  espt^cinlly  on  the  cheeks,  1 
to  2  cm.  thick,  which  cordrast  sharply  against  the  healthy  skin 
(Fig.  133) ;  they  are  reddish  brown  in  color,  rather  firm  as  well 
as  sensitive,  while  on  tlieir  surface  few  hairs  or  liair  stumps 
stand  out     After  removing  the  deposits  one  sees  the  widened 


Fig*  134.     Herpes  tonsurnns  maculonus,  on  the  luiirlpBs  alHlommal  surface  of  a  dog, 

mouths  of  the  hair  follicles,  from  which  pus  exudes  when  the 
hairs  an*  pulled  out  or  on  pressure  on  the  swelling.  The  com- 
plaint is  protracted,  lasting  several  months,  and  after  healing 
tlie  patches  remain  completely  bald   (Hchindelka). 

Herpes  tonsurans  nmeulosus  et  vesiculosns  not  infrequently 
attacks  ttie  parts  of  the  skin  which  arc  only  sparsely  covered 
witli  hair  an*l  nmnifests  itself  ljy  similar  symptoms  to  those  de- 
scril)ed  in  other  species  of  animals  (see  Fig.  134),  By  coales- 
cence of  neigld)orir»g  i»atches  map-like  figures  may  be  formed. 

Finally  a  form  of  the  disease  described  as  ^^shearinff'^ 
herpes  (microsj)orosis)  nuiy  be  observeil  veiy  rarely,  although 
according  to  Sal»ourand,  Suis  &  SnlTran,  it  is  quite  frequent  in 
the  surroundings  of  Toulouse.    Bodin  &  Almy  claim  that  it  is 
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(Jiie  to  a  seeoiitlary  t^pecios  of  iiiic^rosponini  Aiidouini    (Micro- 
sporum  eaninuni).     In  this  affection  fairly  numerous  dissenii- 
liated  ronnrleil  or  oval  spots  are  forrnod,  which  are  sharplj''  eir- 
euniscrihed  and  are  2  to  5  cm.  in  diameter.    The  spots  are  cov- 
ered with  nnmerous  small,  dry,  gray  scales;  the  hairs  break  off 
in  part,  about  4  nun.  above  tlie  surface  of  the  skin^  the  stumps 
being  split  an<l  surrounded  with  the  gray  slieatlis.     Other  hairs 
fall  out  entirely.     Any  hairs  that  nuiy  remain  in  the   afTected 
portions  may  he  removed  easily  and  lux^ak  off  close  to  the  sur- 
face of  the  skin.    The  skin  itself  under  the  rinjLCWonu  spots  is 
either  quite  nonnal  or  it  often  appears  somewhat  swollen,  i>airi- 
ful  and  on   lateral  pressure  a   n^ddish  pus  escapes   from    tlie 
mouths  of  the  hair  fulHcles  (Sabouraud»  Snis  &  SutTraii).    Itch- 
ing is  not  noticeable.     Clinically  as  well  as  in  res[>eet   to  its 
origin,  the  disease  bears  a  close  analo.try  to  the  tricophytia  of 
the  scalp  in   children   (**tondante   rebelle''),  but  differs    from 
this  in  that  the  niicrosporosis  of  doniestic  animals  generally 
runs  a  rapid  and  benign  course. 

(f)     Herpes  in  the  Oat. 

The  cat  is  infected  gent^ndly  by  diseased  persons  and  dotrs. 
The  head,  the  neck  and  front  of  the  chest  form  favorite  locali- 
zations of  the  disease  (Schindelka) ;  the  clinical  appearances 
coincide  in  general  with  those  in  the  dog,  and  the  disease  usually 
appears  under  the  form  of  herpes  tonsurans  crustaceus,  Jlaro- 
tel  has  observed  a  case  of  ndcrosporosis. 

(g)     Herpes  in  the  Fowl. 

In  birds  a  few  cases  of  herpes  tonsurans  have  also  been 
seen  wiiich,  according  to  Sabouraud,  Suis  &  Suffran  really  be- 
long to  fowl  scabies.  The  aflfection  manifests  itself  by  falling 
out  of  the  feathers  at  rounded  spots  through  which  the  skin  is 
reddened  and  swollen,  especially  in  the  neighborhood  of  the 
feathers,  the  quills  of  which  are  occupied  by  a  irumtle  of  wavy 
fungous  hj^jhie,  which  only  hear  spores  here  and  there. 

Diagnosis.  The  recognition  of  ringwonn  is  generally  quite 
easy.  The  occurrence  of  more  or  less  rounded,  sharply  clefined, 
gradually  incrc^asing  spots,  in  the  area  of  which  may  he  seen 
either  short  hair  stumps  and  scales  surrounded  by  sheaths  or 
asbestosdike  crusts  that  are  often  bald  or  covered  sparsely  with 
hair;  also  tlie  hrittleness  and  looseness  of  the  hairs  immediately 
surrounding  the  spots,  together  with  the  contagious  character 
of  the  affection,  all  furnish  sufficient  i>oints  of  recognition; 
moreover,  the  microscope  may  lie  enij)loyed  for  the  demonstra- 
tion of  the  fungus,  although  it  is  not  idways  easy,  especially  in 
the  cases  associated  with  suppuration  or  secondary  inflamma- 
tory changes,  as  well  as  in  maeolous  spots. 


Diagtiosis,     Pro^osis, 
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For  the  pwrpoae  of  mieroseopio  examination  one  scrapes  away  witL  a  st-alpel 
tbe  c»pi«U*rmiH  neales  or  Hcabs  from  the  nioMt  rot*eiit  loiojiH^  or  from  tlie  ileepyr 
layers  of  the  crusts,  and  carefuJly  draws  out  tht*  hair  at  the  rtiargin  of  the  spots, 
espiH'ially  hairs  siirrouuded  by  gray  slieaths  (fungous  mantle),  Botnetimt'ri  tlw  ex- 
tn^ioti  at  a  small  piece  of  skin  may  Ljfcoine  necesKarv,  bet'aii^^e  it  may  not  Ik*  pos.nible 
to  fittil  funi^i  ill  the  erusts  ami  hairs  (Trostor).  The  material,  which  amy  previontily 
ft*'  ilefattod  by  iiiitnersioii  in  absolute  aleoliol,  ether  or  chloroforni,  is  placed  into 
IVf  j>otasMuni  hydrate  solution  for  a  few  honrn  to  *j  to  1  tlay,  aci'ording  to  the 
thickness  of  the  crustH^  an<l  small  particles  of  the  scales  or  crusts  ainl  fragments 
of  hairs  are  examinetl  umler  400  to  -'jUO  ma^nitii-ation.  One  may  also  adopt  Habou- 
raud's  procedure  of  placing  only  the  roots  of  the  hairs  on  a  slidt\  then  adding  potas- 
sium hyilrate  and,  after  putting  on  a  rover  glass,  warming  over  a  tlame  until  the  solu* 
tiou  of  potash  boils,  if  the  hairs  are  very  thirk.  Besides  fungous  elements  which  aro 
arranged  in  the  way  already  related  (see  page  900,  Fig.  130)  one  also  tindB  split  hairs. 

A  macroscopic  reaction  of  hairs  attacked  by  fungi  was  annonuced  by  Dyco 
Durkworth  and  by  Behrend,  which  consists  in  treating  the  fungus  contaiuiog  hairs 
with  chloroform  and  evaporating^  when  the  hairs  appear  dialky  white»  while  after 
moistening  with  oil  their  color  returns.  The  reaction  is  due  to  the  fact  that  air 
vesicles  collect  in  the  hairs  which  have  become  split  and  teased  out  by  the  fnngi; 
afecr  the  extraction  of  the  fat  the  air  vesicles  ret1e<'t  the  light  and  in  this  way 
cause  a  whitish  color  of  the  hair.  By  subsequent  u^oistening  with  oil  the  original 
condition  is  ret^tored. 


Favus  of  sucking  animals  is  sufficiently  tlistingiiished  from 
rliitfwonn  by  tlie  eliaraetoristie  seiitulii;  tin*  hairs  are  not  Kjilit 
up  and  brittle  in  favns,  consequently  no  hair  stumps  are  to  l)e 
seen  on  the  skin,  and  after  treatment  with  chloroform  no  white 
color  appears.  In  alopecia  areata  the  skin  ajuiears  healthy, 
scale  fonnation  is  absent,  and  no  hair  stumps  project  from  tlic 
skin.  In  seborrheic  eczema  tin*  sharp  horilers  of  the  spots  autl 
the  hrittleness  of  the  bairs  wliich  fall  out  as  a  whole  are  absent. 
The  maculous  form  of  acariasis  sometimes  causes  the  wliole 
hair  to  fall  out,  l>ut  in  the  fluid  contents  presse<l  out  from  the 
skin  the  hair  sac  mites  may  be  found.  Sarcoj^tic  scab  is  distin- 
guished from  ringworni  on  account  of  its  loealization  and  the 
appearance  of  local  clian.ti:es,  and  besides  by  the  mode  of  exten- 
sion and  the  severe  itching. 

Prognosis,  Kingi^vorm  of  domestic  animals  is  a  benign  dis- 
ease in  so  far  as  a  cure  may  generally  be  brought  about  in  2  to 
3  months  by  appropriate  and  continned  treatment.  Spontaneous 
healing  is  not  uneonmion,  especially  if  the  eruption  is  not  very 
extcnsiv^e.  One  notices  tliis  cliieHy  in  cattle  and  in  adult  animals 
if  they  are  removed  from  ilainp  stables  and  are  kept  in  the  open 
in  dry,  sunny  weather.  In  herds  ringworm  disappears  spon- 
taneously in  a  short  time  if  the  stable  is  warm  and  if  tlie  liercl 
is  small,  so  that  the  contagion  is  rapidly  transmitted  through 
the  entire  stable;  otherwise  the  attection  is  aid  to  become 
stationary.  In  this  connection  the  character  of  the  disease  is  not 
without  influence,  since  in  certain  years  the  disease  occurs  in  a 
particularly  malignant  form.  In  young  animals  (sucking  calves 
and  laml)s)  ringwonn  is  usually  very  obstinate  and  causes  nutri- 
tionat  disturbances,  whicli  may,  however,  also  be  noted  in  older 
cattle;  exceptionally  the  disease  may  also  cause  death.  The 
more  extensive  the  eruption,  the  more  difficult  is  its  cure. 
In  consequence  of  repeated  recurrences  and  relapses  the  disease 
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may  be  flrawn  out  over  loii^  periods^  even  ovgt  one  year  and 
Ioniser.  The  balchirss  disajiprars  as  a  rule  eoiiipletel y ;  if  it  re- 
mains it  is  in  ringworm  on  the  face  of  the  dog  (Sehindelka). 

Treatment.     Tliis  is  regnUited  aeeording  to  the   situation 

and  exteiLsion  of  tiie  eruption.     As  a  prelinnnary  treatment, 
except  in  the  ease  of  short-liaired  animals  and  where  only  quite 
circumscribed  and  isohited   spots  occur,  the  alTected   auiinals 
shouhl  be  slieart*d ;  but  where  only  a  feAV  spots  are  present,  the 
Imir  may  be  pulled  out  witli  the  forceps  or  cut  awaj^  in   the 
affected  reirion  and  its  imnn^fbate  nei^i^liborliood.     Hard  crusts 
shouhl   be  softened  with  etpial  parts  of  soft  soap  and   lard, 
whether  the  spots  are  localized  or  widespread;  in  case  of  an 
extensive  eruption  ereolin  oil   (1:20)   is  most  suitable;  in  this 
case  tlie  fore  part  of  the  animal  may  be  anointed  with  the  mix- 
ture the  first  tlay  and  the  hind  part  on  the  following  day,  and 
the  oil  is  left  on  for  2  to  4  days.    The  softened  scal>s  may  then 
be  scraped  off  or,  in  extensive  cases,  removed  with  fomenta- 
tions or  a  bath.    Sometimes  the  inunction  must  be  repeated. 

The  preparatory  treatment  is  then  followed  by  the  admin- 
istration of  antiparasitic  remedies  which  kill  the  fungi  situated 
on  the  surface  of  the  skin  and  inunediately  underneath,  and  act 
thus  espeeially  by  hindering  the  further  advancement  of  the 
process,  Auti-]>artisitics  are  c^mployed  preferalily  in  the  form 
of  ointments,  for  the  fungi  appear  to  be  peculiarly  susceptible 
to  fats  and  rancid  oils  (Puseli),  and  besides  the  resisting  ]>ower 
of  the  skin  against  fresh  invasions  is  diminished  by  fomenta- 
tions, llereury  prc^parations,  as  gray  ointment,  white  anil  red 
precipitate  ointment  (1:10-15),  calomel  ointment  (1:4),  cor- 
rosive sublimate  (1:200  alcohol  or  sublmiate  soap)  are  equally 
effective,  but  nntst  not  be  used  on  cattle.  In  cattle  and  in  the 
otlier  aTumals,  sali<*ylic  ointment  may  be  used  to  advantage, 
also  ointujents  of  tar,  naphthol,  naphtlialin  or  creosote  (1:10) 
as  well  as  tar  or  naphthol  with  soft  soap  (aa) ;  in  dogs  Peruvian 
balsam  may  be  used.  In  horses  R.  Frohner  found  Baranki^s 
ointment  very  elTective  whicli  he  liad  [^rejiared  for  the  tirst 
inunction  of  1  (tart  of  acidum  nitricuni  funians  and  10  parts  of 
adeps  huia*  anliydn,  and  for  sul)secpient  applications  of  1  part 
acid  nitr.  and  20  parts  of  lanoline.  On  the  otlier  hand  Wagner 
found  cresol  lininu^nt  to  give  the  best  results  in  young  cattle 
(Acpia  cresolica,  Sapo  Kalinus  ven.,  Spir.  dib  aa),  then  ereolin 
soap  or  ereolin  ointment.  If  the  eruption  is  very  extensive 
ereolin  baths  may  occasionally  be  used.  In  mild  cases  daily 
painting  with  tincture  of  iorline  {1  rl-5  alcohol)  is  frequently  suc* 
cessfub  All  these  reme<bes  sliouhl  Ije  applied  not  only  to  the 
diseased  ])arts  of  the  skin  but  also  to  the  neighboring  parts. 

During  treatment  one  should  endeavor  to  prevent  the  ani- 
mals from  nibl>ing,  consequently  exercise  in  the  open,  going 
out  to  pasture  or  in  the  yanl  is  not  to  be  allowed.  Finally  daily 
cleaning  of  the  animals  should  be  discontinued.    Drying  of  the 
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stables  by  daily  sprinkling  of  gypsum  will  promote  the  favor- 
able effect  of  treatment. 

Prophylaxis.  Even  in  a  slight  outbreak  of  the  disease  in  a 
large  establishment  the  affected  animals  should  be  isolated,  and 
as  far  as  possible  placed  in  a  stable  by  themselves.  If  this  is  im- 
possible contact  with  the  other  animals  should  be  prevented  by 
leaving  an  open  space  between  the  healthy  and  the  sick  animals, 
by  isolating  the  stalls  and  by  properly  tying  the  animals.  Ani- 
mals suspected  of  being  infected,  and  especially  newly  bought 
animals,  should  be  kept  isolated  for  8  days;  they  should  not 
be  groomed  and  should  be  sheared  immediately  after  stabling. 
The  attendants  should  be  taught  the  initial  symptoms  of  ring- 
worm with  a  view  to  early  treatment.  Cleaning  utensils  should 
be  burnt  or  disinfected,  the  bedding  is  to  be  destroyed  or  taken 
away,  the  stable  to  be  thoroughly  disinfected  and  freely  venti- 
lated. 

Reuter  and  Busch  advocate  compulsory  notification  of  ringworm  in 
cattle,  detention  of  affected  animals  at  the  borders,  and  compulsory  treat- 
ment, but  Frohner  does  not  consider  this  to  be  advisable  at  present. 

Literature.  Baranski,  B.  t.  W.,  1901,  275. — Bodin,  l>es  teignes  tondantes  du 
cheval,  1896.— Brauer,  S.  B.,  1879,  139.— de  Does,  Holl.  Z.  f.  Niederl.  Indien,  1906, 
358.— Friedberger,  A.  f.  Tk.,  1876,  VI,  369  (Lit.).— Frohner,  D.  t.  W.  1902,  1.— 
Gerlaeh,  Mag.,  1857,  292  (Lit.);  1859,  244.--Grawitz,  V.  A.,  1886,  CIII,  393.— Kitt, 
Bakterienkunde,  1908.— Krai,  Arch.  f.  Dermatol  iind  Syphilis,  1894,  XXVII,  397; 
Cbl.  f.  Bakt.,  1896,  XX,  870.— Neumann,  Rev.  v^t,  1905,  160,  215  (Lit.).— P^cus  & 
Sabouraiid,  Rev.  gen.,  1900,  XIII,  561.— Pick,  Cbl.  f.  Bakt.,  1895,  XVII,  899.— 
Plaut,  Hb.  f.  p.  M.,  1903,  I,  599  (Lit.).— Pusch,  Z.  f.  Tm.,  1899,  III,  94.— Renter, 
Monh.,  1891,  II,  289. — Sabouraud,  Tricophytie,  1904. — Sabouraud,  Suis  &  Suflfran, 
Rev.  vet.,  1909.— Schindelka,  0.  Vj[.,  1894,  N.  P.  VI,  205;  Hautkrankheiten,  1908, 
145  (Lit.).— Schindler  &  Moser,  0.  M.,  1906,  193.— Schleiflfer,  Vet.,  1896,  430.— 
Walsch,  Cbl.  f.  Bakt.,  1898,  XXIII,  293.— Ziirn,  Pflanzl.  Parasiten,  1889,  264. 


19.  Honeycomb  Ringworm.    Favus. 

(a)     Favns  of  Mammalians. 

(Wahenfjrind     [German] ;    Dcrmatomycosis    achorina,    Tinea 
favosa;  T eigne  faveuse  [French].) 

Favns  of  mammals  consists  in  the  formation  of  disc- 
shaped, thick  scabs  on  the  skin,  depressed  in  the  center,  being 
for  tliat  reason  saucer  or  shield  shaped.  They  are  sulphur- 
yellow  towards  the  center  and  are  caused  by  a  filament  fungus 
designated  as  Achorion  Schonleinii. 

History.  The  favus  fungus  was  discovered  in  man  by  Schonlein 
(1839),  and  later  Remark  (1840)  gave  it  the  name  of  Achorion  Schon- 
leinii, while  Gudden  (1855)  established  the  fact  that  the  achorion 
fungus  was  the  sole  cause  of  favus.  Jacquetant  (1847)  first  mentions 
favus  of  the  cat  without,  however,  furnishing  proof  that  the  disease  in 
question  was  favus.  The  occurrence  of  favus  in  the  cat  was  first  proved 
with  certainty  by  Draper  (1854)   and  traced  to  infection  from  mice 
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aiteuted  with  favus;  il  was  again  ilescribud  hy  Zander  (1858),  Further 
rt^ports  and  interesliiig  experiniL'nts  have  been  pul>Jished  hv  Saint-Cvr 
(1868),  Siedamgroti^ky    (1872)    and  Cadiot    {188D). 

As  already  relatud  (see  page  89D)  the  Aehorion  Schdnleinii  was 
first  dcL'iared  to  he  identical  with  the  Trieophytoii  tonsurans,  but  later 
on  it  was  rinrognized  hy  Grawits;  (1886)  to  he  a  diiferent  variety  of 
fungus,  the  nndtij>heity  of  whieh  Avas  defended  in  vain  by  several 
authors  (Qiiinke,  Frank,  IJnna  and  others)  against  the  objections  raised 
hy  Krai,  Piek,  Mihelli,  Sahouraud,  Tisehutkin,  and  others. 

Occurrence.  Favus  is  frequent  in  man,  mice  and  rats ;  a 
rather  rare  disease  in  the  cat,  dog  and  rabl)it,  while  in  the  eases 
recorded  in  horses  and  cattle  (Me^nin»  Gigard,  Williams)  it  is 
not  certain  that  tliey  have  not  been  herpes  (Kitt,  Neumann), 
Tlie  disease  appears  as  an  enzootic,  under  certain  conditions, 
not  only  in  mice  but  also  in  cats  (Schindelka). 


Fig,  135.     Aehorion  M^^cktinleinn  from  a  larj^e  crust  of  a  mouse,    a  ^rycelium 
tlireads  and  conidra  ;   6  epidermis  cells. 

Etiology.     The  Aehorion  Schonleinii  is  found  in  the  patlio- 

logical  products  in  the  form  of  glass-like  homogenous  or  graim- 
lar  hypha%  3  to  5  microns  tliick,  ramifying,  tapering  at  the  end; 
but  in  places,  and  especially  at  the  ramifying  places,  knotty; 
they  apiiear  gnarled  and  are  matted  together  to  form  a  dense 
felted  layer  (mycelinni)  in  the  meshes  of  which  the  spores, 
wdiich  are  usually  few,  3  to  6  microns  in  size,  ball,  egg  or  biscuit- 
shaped,  or  the  conidia?  of  varying  size,  nuiy  be  seen  {Fig,  135). 

Culture.  The  cultural  characteristics  of  the  favus  fungus  have  a 
certain  simihirity  to  those  of  the  Trieophyton  tonsurans  (see  page  900), 
yet  in  this  respect  there  are  differences  which  are  not  without  im- 


Etiology. 


919 


portanee.  First  of  fill  the  faviis  fiinf^is,  contrar^^  to  Tricapbyton  ton- 
surans, needs  a  hwge  aiiiount  of  i>rotein  for  its  nourishment  while  on 
nnlritive  Tuedia  eontainiii^  only  carljohydrates  its  growth  is  very 
scanty.  It  thrives  best  at  25^  C.,  although  some  of  its  varieties  develop 
at  lower  tern p>eratn res;  below  10°  ('.  its  grD\\ih  eeases.  The  fundus 
forms,  on  all  enlture  media,  moss-like  shoots  which  start  from  the 
p4^riphery  of  the  fjfrowth  and  it  inclines  abiinst  exclusively  to  deep 
growth.  On  gelatine  it  forms  a  deposit  which  somewhat  rcsemhles 
that  of  trieophyton,  hut  the  medium  is  liipiefied  only  in  the  course  of 
the  second  uiojilh.  On  potatoes  and  beets  tlie  growth  is  perpendicnlarly 
raised  from  the  culture.  It  appears  bunched,  grayish  white  and  finally 
grayish  yt*llow.  The  eullures  grown  on  most  solid  eullurc  media  yield, 
after  sliort  drying  (3  or  4  days  in  the  exsiccator),  a  mortardike,  brittle, 
yellowish  mass.  The  fungus  develops  best  in  2%  meat  peptone  agar  at 
body  temperature  (Knil).  Aeeording  to  their  age  and  origin  as  wvU 
as  also  according  to  the  nature  of  the  cnltnre  nicdinm,  the  cultures  of 
the  favus  fnngus  exhibit  a  similar  pb-omorphism  and  the  same  van- 
ability  as  was  discussed  in  connection  with  Trieophyton  tonsurans 
(Krai,  Plant,  Walseh,  Tisehutkin).  ronset|nently  it  is  passible  for  the 
favns  fungus  under  the  inflnence  of  diifercnt  conditions  of  life,  to  form 
varieties  which  have  certain  characteristic  peenfiaritics  and  which 
are  transmitted  by  cultivation,  but  which  may  tie  changed  to  their  orig- 
inal form  by  passage  through  other  kinds  of  skin. 

On  the  jiroinul  of  riiltnred  jH^riiliaritiew  several  kiii<ls  of  funjf^OH  have  Leon 
cVistingiiishe<l  which  are  saiil  to  share  in  the  jiroiUn^tion  of  fanis.  TInia  Quinrke 
found  three  different  fimgi^  desmbed  by  him  as  &,  iS  and  7-  The  firnt  and  third 
were  transmissible  to  man  and  aniirialH  (the  seeond  was  renoniu'ed  later  on  by 
Quincke  himself).  Abo  Frai^k  as  well  as  I'nna  have  ilemonfltrated  three  different 
kinds  of  fnii^  and  later  on  nine  kinds  were  described  by  the  latter  anthoT> 
8alirazi''8  further  maintained  that  the  favus  disease  of  man  is  fanned  by  tho 
Arhorion  S^bonleinii  and  that  of  do^  by  a  different  fun^is^  the  Dos[Jora  *'aiiina. 
R.  Blanchard  also  considers  man,  do^  and  nioune  favus  as  three  different  diseases. 

As  the  irivesti^ationH  of  Kr^l,  Plant,  Mibelli,  Pit-k,  Walsrhj  Ti^i^hiitkin  and 
others  have  proved^  the  allej^e*!  nmltiplicity  of  the  favus  fundus  can  readily  be 
explained  by  its  pleonior|>hisni,  Pavna  disease  coTise*|iiently  mu^rt  be  consiilered  as 
a  uniform  disease,  whieli  conclusion  is  Biipported  by  the  possibility  of  a  mutual 
infection. 

Plaut  distinffuishes  two  principal  types  of  the  pure  cultnre: 

1.  The  wax  type,  characterized  by  yellowish  g^rowths  of  wax-like  nature,  with 
radiating  folds  and  central  elevations.  To  this  iyye  belong  the  ^  and  7  funjfus 
of  Quincke,  Ackorion  dikroon  of  Fnna,  Kr^l  *s  funpus,  the  fungus  of  human  favus 
Sabraif's,  etc. 

2.  The  downy  ty|>c,  characterized  by  white  discs  covered  with  high  down,  with 
central  irregular  elevations;  the  rolor  is  variously  snow  white,  yellow  or  red.  This 
forms  a  connecting  link  between  the  fa\'U8  and  trieophyton  fungi.  To  this  type 
belong-  the  a  fungus  of  Quincke,  the  Achorion  eutythrix  of  Unna  and  the  organism 
of  mouse  favus. 

Pathogenicity.  After  artificial  transmissioii,  tho  favus 
fini.irus  h>ealizi*s  much  more  readily  in  yoiiiig  animals  than  in 
oilier  ones.  Do^  favus  was  transmitted  by  Sal»razes  to  man, 
mice  and  ra1>l>its;  eat  favus  by  Saint-Cyr  to  cats,  mouse  favus 
by  Schin<lelka  to  dojars,  cats  and  eliickens,  fa\ais  of  man  by  the 
same  antlior  to  dogs,  cats,  cattle,  liorses  and  asses* 

While  the  tranwrnission  of  mouse  fa\^ls  led  to  disea.'^  which  was  almoM  like 
the  natural  aflFectiou  in  the  dog  the  inoculation  of  the  human  favus  led  in  only 
one  case  to  onyrhomycosit*  <the  surfa^^e  of  the  skin  remained  healthy),  while  in  eata 
characteristic  scutula  develojied  and  on  the  comb  of  fowls  roundish  scaling   disea 
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appeared,  in  size  like  a  oneceiit  luwe,  on  the  periphery  of  which  smal]  quickly 
drying  veHicles  coiiKI  lie  seen.  In  3  to  -4  weeks  littlt^  sulphur  yelJow  or  whitish  yellow 
uodulea  developed  in  plaee  of  tiie  diHi*}^,  and  from  thewe  elevate*!  henq>seeci-8i2eci,  rough 
deposits  of  stales  wbit-h  on  falling  olT  left  slmllow  deprej^-sions.  In  eattle,  hor«es  and 
asses,  spots  were  formed  like  tliOJ<e  of  lierpes  tonsnranj^T  a^id  after  scrapLiij^  away  of 
the  ^rrayiHU  y^-ah^s  vvhieh  generally  formed,  the  development  of  the  little  favuB  nhiclds 
eouM   he  observed. 

Natural  infection  ]}robably  occurs  mostly  by  imniodiate  con- 
tact, iiiore  rarely  indirectly.  Obviously  eats  are  ehieliy  infected 
whfiu  catcliing  diseased  mice  or  rats,  which  rather  frequently 
suffer  from  favus.  More  rarely  the  disi^ase  of  cats  is  contracted 
from  persons  affected  with  favus.  Dogs  infect  theniselv</s  in 
the  same  way  as  eats,  but  besides  may  aequire  the  disease  from 
coming  in  contact  with  affected  cats. 

Susceptibility.  Youth  is  seemingly  an  important  predis- 
posiiif^  factor,  as  is  shown  Viy  the  transmission  experiments  of 
Saint-Cyr  and  Schindelka.  Of  equal  importanec  in  this  respect 
is  the  species  of  the  aninuil,  for  amoni*:  domestic  mammalians 
the  disease  has  been  delinitely  demonstrated  only  in  eats^  dog's 
and  ral>bits.  Predisposin^ic  causes  are  proliably  also  found  in 
maceration  of  the  skin  and  in  bad  nutrition  of  the  animals. 

Transmiasion  of  faviis  from  animals  to  persons  has  been  noted  maoj  times 
(Saint  Cyr^  Sherwell^  l>ra|M?r»  Horand  ;  Anderson,  Smith)  and  chiefly  resulted  from 
fonfiling,  handling  or  treating  sick  auinjals. 

Pathogenesis,  The  aehorion  as  a  rule  localizes  in  mammals 
in  the  orifice  of  the  hair  foUifle,  whence  it  develops  further  in  the 
interior  of  the  hair  follieh*  as  well  as  over  a  large  part  of  the 
extrafollieular  portion  of  the  hair  (Uniui,  Mibelli,  Wiilsch)  and 
penetrates  also  l)etween  the  tissues  of  the  epidermis.  On  the 
other  hand  it  seems  questionable  whetlier  it  can  pass  to  the  liv- 
ing Malpighian  layer,  and^  still  more,  to  the  cutis  vera.  In  the 
hairs  the  fungus  is  found  ehieliy  between  the  hair  cortex  and 
the  hair  cuticle;  it  penetrates,  however,  frequently  into  the  hair 
cortex  \\dthout  eausing  splitting  np  of  the  hairs.  The  hair  bnlb 
is  never  attacked  or  only  exceptionally  (Unna,  Mibelli,  Walsch, 
Jarisch).  The  fungous  growth  gradually  leads  to  the  formation 
of  a  small  sulphur-yellow  point  covered  with  epidermis  cells 
which  gradually  changes  to  a  lentil-sized,  elevated,  disc-like 
crust,  whicli  is  depressed  in  the  center  (scutulum — small  disc, 
dish-shaped  scab;  god(^t  [French]),  probaldy  because  the  de- 
velopment of  the  fungous  colony  soon  becomes  less  in  the  middle 
of  the  scab,  tlie  conditions  of  growth  I>oing  unfavorabh*  there, 
active  groAvth  going  on  at  the  periphery  (Unna).  Except  for 
a  few  epidermis  cells,  the  crust  consists  almost  exchisively  of 
fungous  elements  over  which  the  epidermis  covering  is  broken 
on  further  growth,  and  the  crusts  which  develop  close  to  one 
anotiier  become  larger  I>y  coalescence  and  enclosing,  according 
to  their  size,  several  histcrless,  dusty  looking  hairs.  In  the  im- 
mediate neighlnirhood  of  the  scutulum  a  wall  arises  consisting 
of  leucocjles   (Walsch)   w^hile  the  atrophy  of  the  skin  tissue 
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lying  beneath  the  little  shield  causes  a  troiigh^shaped  depression 
to  be  formed. 

On  partH  of  the  nkln  in  man  which  are  not  eovcretl  with  hair  the  development 
of  favus  shieltl»  In  pre^!e^leti  l>y  a  process  similar  to  that  of  ht^rpi^ti  tout^uratm 
vesiculoHUS  (favus  herpetieus^  early  horptftii'  stajyf**  of  favun).  Formerly  a  similar 
form  of  faviis,  arising;  from  a  natura.1  infection^  whh  attriUuted  by  Qiiiucke  to  a 
Hpeeial  faviin  fimt^us  (frequently  ealh'il  at-horion  Qiiint^keanum)  whieb  he  claimed 
to  prodiiifc*  honey t^omb  rinjjrwonn  in  cats  and  mice. 

Symptoms.  In  cats  and  dogs  the  paws,  especially  aioun<l 
the  elaws,  the  scal|>,  and  in  eats  esiieeially  the  external  ear  are 
the  favorite  loeatizations  of  the  disease,  that  is,  those  i>arts  of 
the  body  which  are  most  exposed  to  infection  while  the  eats  play 
with  the  miee  they  liave  canght ;  but  f a\n.is  may  occur  on  other 
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Wig.  136.     Fnvus  scutcUum  on  the  oiiOt  -.in  fate  of  the  extenml  ear  of  a  cat 
tufter  Si*hiiKLelkaJ. 


parts  of  the  body,  not  rarely  in  Ihe  region  of  the  umbilicus,  at 
the  lower  ebest  and  on  the  inner  surface  of  the  legs. 

Aecompaiiied  by  a  slight  or  without  any  itching,  small 
round  and  yellow  or  grayish  white  spots  develop  here  ami  there 
over  the  skin  above  which  they  slightly  |>rotrude.  Gradually 
increasing  in  size  to  tliat  of  a  one-eent  piece,  they  be- 
come rough  and  conct^ntrically  cracked  on  the  surface;  the  mar- 
gins are  raised,  giving  the  lesions  their  cimracteristie  saucer 
or  cnp'Shaped  rlepression*  Tlie  fungous  shields  or  favus  cups 
(F'ig,  13f)),  whiclt  aiv  formed  in  this  manner,  are  yellowish  or 
silver  gray  on  the  antsi(h%  hut  always  sulpbnr-yelluw  in  their 
interior  (especially  after  moistening  with  alcohol) ;  they  nmy  be- 
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come  as  iiiueli  as  V^  ^'iii-  tliiek  ami  rroiii  ilieir  midst  one  oi 
eral  dusty  looking  hairs  arise,  wliicli  ait*  ratlier  loose  ainl  soon 
fall  out.    Tlie  crxists  are  removed  from  the  skin  with  cliffieiilty, 
and  then  leave  behind  a  reddened,  moist,  hairless^  trough-shaped 
depression  wljieh,  however,  is  soon  covered  with  a   thin   layer 
of  epidermis  and  then  has  the  apijearanec  of  a  line  glistening 
eieatrix,  the  skin  appeai'ing  atropine.    By  eoaleseence  of  neiirh- 
boring  sentella,  thiek  deposits  of  enists  may  fonn  ^vhieh  grad- 
ually exfoliate  in  places.     At  the  base  of  the  chiws,  and  still 
more  on  the  stron^^rly  haired  parts  of  the  body,  crusts  »Id  not 
sliow  their  (Oiaraeteristic  shape  but  form  only  massive  yellowisU 
Ijrowo  or  whitish  yellow,  eraeked  encrustations  (Demons^  Neu- 
mann).    The  deposits  may  easily  be  crumbled  up  betw4*en  the 
fingers,  whereupon  a  peenliar  smell  like  mouse  nrine  becomes 
noticeable.     The  animals  also  give  off  a  smell,  roTninding"  one 
of  cow  cheese,  if  the  disease  is  considt^rably  extended. 

If  the  favus  is  localized  in  the  nei^hborliood  of  the  elaws 
these  become  thickened,  loosened  and  brittle.  The  disease  may 
also  be  limited  exclusively  to  the  claws  (Schindelka). 

The  mieroRCOpie  examitmf ir>n  may  1  e  iindertakfn  in  the  same  mannor  a*  in 
herpes  (see  pa^e  915) »  Together  with  epiileniiis  (*ells»  fat  droplets  anti  grantilar 
fletritiiK^  niimeroiia  lilanients  aini  9y»ori3  of  the  favns  fungus  are  forniecl  in  the 
crosts  (Fig.  I'^'i)  an<l  these  are  also  to  be  seen  in  the  hairs  ent'loFed  in  them;  vet 
the  haira  are  not  split  ami  <lo  not  become  white  after  treatment  with  **hloroforiit 
(ei>ni]>are  pa^e  *J15),  In  i^reneral  the  fuiiijons  hyphuT  prfilominnte  over  the  i^oni^Ha?  in 
the  morbid  products,  but  exeeptioni^  may  be  notired  in  this  reJ^^leet. 

T}w  allej?pd  favus  of  the  horse  mny  oeeiir  on  the  he«(b  <*}n«^fly  at 
the  forelock  and  iiroutid  the  cyt^s,  where  the  crusts  unite  to  form  stripes 
as  broad  as  a  fiii^i^r   (Kehindelka). 

A    contajjioiia   skin    affection    was   olinerved    by    Wilbert   in   several    militarj 
horses,  which  waH  eaiiaed  by  the  Oonpora  rubra,  a  fiinifiiM  belon^in^  to  the  Miicarinei 
At  first  irref^nlar,  roan  dish,  red  patches  appeartHl   as   lar^e  as  a   twenty  five    to 
fiftjcent   piece.     The    periphery  wan   wavy    aiul   revered    with   a   mealy    dej»osjt:    in"' 
places  soft  Ht-ales  could   bo  seen*     llealiii^j  i^ccurrcd  m  II   to  4   weeks  after   washing 
with   soap   and    antiparasitic    remedies,   and    after    the    iiitenial    ailministration    of 
arsemc. 

In  sheep  Kowalewsky  fOaims  to  have  observed  favus  in  enzootic 
extf*nsion.  In  a  floek  numbering  600  heati,  3W  animals  heeauie  alTeeted 
with  an  exaiitfieina  eharaetcrized  hy  di*}',  K^iyish  white  or  grayish  yellow 
crusts^  whieh  develoj>ed  ou  tlie  heatl,  especially  in  the  ut^ghborhood  of  the 
lips  and  nose,  and  on  tlie  inner  surface  of  the  exterUHl  ear.  The  eriisti^  had 
a  depresseti  surface  and  a  eorresponding  lmly:in^  nnderneath  and  were 
perforated  eadi  by  2  to  12  hairs.  Tlie  parts  of  tlie  skin  eoveretl  hy  the 
trusts  were  moist  ami  reddened.  On  nncroseopie  examinnMou  the  pres* 
euce  of  hyphie  and  spores  was  demonstrated.  The  general  health  of  the 
animals  remaiued  uudisfurlted  and  treatment  with  earbolie  aeid  cured 
them  in  a  month.  The  affection,  which,  aceording  to  Neumann,  very 
much  resembles  sareoptie  scab,  was  not  transmissible  to  do^s. 

In  rabbits  the  disease  has  been  ol>served  repeatedly  (Mniirniud» 
Reeordon.  Megnin.  Saint-rVr).  It  eldefly  aflVets  tlie  bend  au^l  claws, 
but  any  part  of  the  body  may  be  attacked^    The  process  is  situilar,  in 
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general,  to  the  favus  of  cats,  but  may  lead  to  the  formation  of  brittle 
scabs  about  1  cm.  broad,  of  a  flattened  spherical  shape,  which  on  break- 
ing up  show  a  mealy  contents  exclusively  formed  by  the  spores  of  the 
achorion  fungus.  (Megnin  differentiated  this  disease  as  favus  lycoper- 
doides.) 

Favus  of  the  rabbit  often  heals  spontaneously.  Only  Megnin  noted 
one  case  of  death  after  the  anus  had  been  obstructed  by  a  crust  that 
had  formed  in  that  region. 

Diagnosis.  In  the  presence  of  the  characteristic  favus 
shields,  honeycomb  ringworm  may  readily  be  recognized.  It 
might  be  mistaken  for  herpes  tonsurans,  eczema  seborrheicum 
or  other  skin  diseases  only  if  there  is  no  characteristic  eruption, 
as  is  sometimes  the  case  in  the  initial  stage  of  favus.  In  such 
cases  sufficient  points  to  establish  a  correct  diagnosis  will  be 
furnished  by  microscopic  examination  (scabs  almost  exclusively 
consisting  of  fungous  elements,  often  also  the  prevalence  of 
hyphae)  and  possibly  by  the  yellow  color  of  the  scabs  after  treat- 
ment with  alcohol. 

Prognosis.  The  disease  often  heals  spontaneously  and  with 
suitable  treatment  more  promptly;  the  prognosis  is  therefore 
rather  favorable. 

Treatment.  After  removal  of  the  scabs,  if  necessary  with 
softening  applications  (see  page  916),  the  diseased  spots  may 
be  treated  with  salicylic  ointment  (1:10),  tincture  of  iodine 
(diluted  with  1  to  5  parts  of  alcohol),  Helmerich's  ointment, 
corrosive  sublimate  spirit  (0.5%),  pyrogallic  acid  (10  parts  to 
5  parts  of  citric  acid  and  90  parts  of  fat).  The  quickest  result 
was  obtained  by  Schindelka  by  the  application  of  2  to  5%  for- 
malin paste,  but  considerable  pain  was  caused  by  this  pro- 
cedure. The  remedies  are  applied  repeatedly,  the  skin  having 
previously  been  washed ;  in  cats  the  affected  parts  of  the  skin 
must  be  cleaned  by  rubbing  with  bran  instead  of  being  washed. 

Literature.  Grawitz,  V.  A.,  1886,  CUT,  393.— Jarisch,  Hautkrkh.,  1900.— 
Kitt,  Bakterienkunde,  1908,  536.— Kowalewsky,  Vet.  Jhb.,  1887,  94.— Kr&l,  Arch.  f. 
Dermatologie  u.  Syphilis,  1894,  XXVII,  397.— Matruchot  &  Dassonville,  Rec,  1900, 
174.— Neumann,  Rev.  V^t.,  1905,  160,  225  (Lit.).— Plant,  Hb.  f.  p.  M.,  1903,  I,  599 
(Lit.).— Schindelka,  Hautkrkh.,  1908,  170  (Lit.).— Siedamgrotzky,  S.  B.,  1872,  80; 
1874,  63.— Walsch,  Zbl.  f.  Bakt.,  1895,  XVIII,  138.— Wilbert,  Rec.  d'hyg.  et  de 
m6d.  v4t.  mil.,  1909,  X,  709.— Zurn,  Pfl.  Parasiten,  1899,  264. 


Onychomycosis.  Under  this  name  Ercolani  describes  a  disease  of 
the  horn  of  the  hoof  that  freciuently  occurs  in  asses  and  mules,  but 
more  rarely  in  horses,  through  which  a  disturbance  of  the  union  be- 
tween the  horny  and  sensitive  lamellae  is  caused,  leading  to  the  forma- 
tion of  hollow  places  (hollow  wall).  In  the  powder-like  substance  of 
the  hollow  places  Ercolani  always  found  a  fungus  which  is  called 
Achorion  keratophagus.  Baldoni  has,  however,  not  succeeded  in  caus- 
ing the  disease  by  the  artificial  transmission  of  the  fungus. 
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(b)    Favus  of  Fowls. 

Whitc-comh;  Weisser  Kamm,  H aline nkamm-G rind    [German]; 
Tinea  s,  Favus  Galli,  Tinea  cristce  Galli;  Favus  de 
la  poule,  Crete  blanche,  Maladie  de  la 
Crete,  Lophophytie  [French].) 

Favus  of  fowls  is  a  contagious  skin  disease  of  chickens 
which  chiefly  affects  the  unfeathered  portion  of  the  integument 
of  the  head,  producing  a  mouldy  deposit,  and  which  is  caused 
by  a  variety  of  tlie  favus  fungus  called  the  Lopliophyton  (der- 
matomyces)  gallinarum. 

History.  Fowl  favus,  which  appears  first  to  have  become  known 
after  the  introduction  into  Europe  of  foreign  breeds  of  chickens, 
especially  Cochin  China  and  Brahma  hens,  was  shoiivTi  to  l>e  a  miycotic 
disease  nearly  simultaneously  by  Fr.  Miiller  (1858),  Leisering  (1858), 
and  Gerlaeh  (1859),  and  was  later  described  in  detail  by  Rivolta  (1873) 
and  by  Megnin  (1881).  A  thorough  etiological  investigation  of  the 
disease  with  transmission  experiments  was  made  by  Schiitz  (1884). 
More  recently  Duclaux  (1890),  Constantin  &  Sabrazes  (1893),  Tis- 
chutkin  (1894),  as  well  as  Matruchot  &  Dassonville  (1899)  have  studied 
the  disease. 

Occurrence.  Principally  fowls  belonging  to  the  larger 
Asiatic  breeds  are  attacked  by  tlie  disease,  especially  in  zoologi- 
cal gardens,  somewhat  less  frequently  indigenous  breeds  of 
fowls.  According  to  Sabouraud,  Suis  &  Suffran,  cocks  are  more 
frequently  aflfected  than  hens,  and  fowls  with  short  beaks  more 
than  oth(*rs.  Tlie  l)inls  are  said  lo  fall  ill  at  the  earliest  in  the 
6th  or  7th  months  of  life  after  the  coml)  and  the  wattles  have 
obtained  a  certain  (l(\i*:roe  of  dc^velopment.  Now  and  then 
turkeys  may  bo  affected  (Thoo})ald). 

Etiology.  The  Lophoph3rton  gallinarum  iMatruchot  &  Das- 
sonviHe  (Dermatomyces  s.  opidermophyton  s.  aehoxion  gal- 
linarum) is  a  vari(»ty  of  the  favus  fungus  closely  related  to  the 
tricophyton  fungus;  it  forms  two  kinds  of  hypluT  on  the  skin, 
the  one  an*  long,  unduhiting  filanuMits  which  are  2  to  5  microns 
thick,  divi(hMl  into  un(M[ually  h)ng  s(\innents,  free  from  proto- 
plasm, and  hav(*  d(»licat(*  walls  and  ()ft(Mi  gnarled  side  shoots; 
the  otlier  are  short,  at  times  have  forked  hranches  and  consist 
of  o  or  4  tliiek-Avall(»d  eells  that  contain  a  strongly  refractile  pro- 
tophism,  ahout  4  to  (i  microns  thick  (l)y  Ziirn  and  others  consid- 
ered to  he  chains  of  spores)  and  lat(M'  on  divide  into  single  cells. 
The  disease  is  spi'ead  exclusiv(*ly  ])y  the  last  named  socalled 
permaiKMit  mycelia,  while  actual  spores  are  said  to  be  wanting 
(Matruchot  &  Dassonville). 

Pure  cultures  oT  llio  fun^rus  nre  o])lnino(l  nftcr  isolation  (see  pape 
901)   at  room  temixTnturc,  Init  more  easily  at  a  temperature  of  :50''  C. 


Etiokigj\     Syiijptoins. 


925 


The  cultures  are  tlistingiiisbod  }>y  \\w'\r  slow  growth  and  hy  liie  forma- 
tion of  firiKlit  riMl  t*oloriiig  inatcTiaL  In  lx>uiIlou-prptonp  gelatine  a 
white  myt'eliotn  dovelops  with  gri^i^dtml  li<jUpfaelion  of  the  mtalium;  on  a 
decoction  of  hrend,  there  forms  a  faintly  glisteidng  white  mold, 

CoBstantin  &  8abraz&s  consi<3er  fowl  favns  to  be  a  special  variety  of  faviis, 
while  aceordiTii;  to  Matniclmt  &  DassoBvUle,  Babouraud,  Siiis  &  Suffran,  it  lias 
greater  siiullarity  to  the  tricoj/hyton  fnnijiis.  Tischutkiii  however  provi'i!  that 
the  fundus  ehaiiK*'^  itn  rhamftfr  accor*linjj  to  rt-s  eoiulitioiis  of  life  just  as  the  ring- 
worm fnijgim  of  sucklings  (loes,  eonsoqiiently  he  rioos  not  eoDsider  it  to  be  a  sn^dal 
variety. 


Pathogen- 
icity. If  tlu^  fun- 
gus or  scales 
from  diseat^(*tl 
birds  are  placed 
on  the  conil)s  of 
healtliy  fowls,  a 
skin  affoetion  is 
prodoeod  wliich 
corresponds  to 
the  natural  dis- 
ease. The  fun- 
gus does  not  af- 
fect the  skin  of 
horses,  dogs,  cat- 
tle and  cats  (Fr, 
Miiller,  (icrlach^ 
Sehiitz,  Schin- 
d  e I k  a  ,  Neu- 
mann), while  in 
mice  a  favus-like 
eruption  and  iu 
r  a  1)  b  its  and 
guinea  pigs  a 
herpes4ike  rash 
has  been  pro- 
duced (Coustau- 
tin  &  Sabrazos, 
Sabouraud,  Snis 
&  Suffrau),  In  man  the  fungus  causes  broa<b  erythematous 
squaincms  spots. 

Natural  infection  occurs  through  iniTuediate  contact  and  also 
indirectly.  Whctiier  the  trausniissiou  uf  the  disease  by  the  air 
is  possible,  as  was  assimied  by  Fr.  Miiller,  lias  not  yet  l>ecn 
proved  eonetusively.     Early  age  predisjioses  to  the  complaint. 


Fig^.  137.     Fotrl  favnit,     Mcjlddjke  doposit  r»n  the  romh  and 
upiwr  part  of  the  neck:  \}nvk  hrowri  rriiHls  on  l|je  eoiiih. 


Sjonptoms.  Fowl  favus  begins  on  the  comb  and  on  the 
wattles  with  small,  white  spots  like  mold,  which,  under  the  micro- 
scope, may  be  recognized  as  scutula;  tliey  gradually  spread  and 
increase  in  number,  and  finally  coalesce,  covering  the  whole  of 


926 

the  coinb  or  wattles  with  a  wiiite  deposit.  This  gradually  be- 
comes thicker,  and  generally  in  the  conrse  of  several  months 
changes  into  a  cracked  crust  completely  covering  the  coraU 
The  crust  may  be  as  much  as  8  mm.  thick  and  some  parts  of  it 
may  be  dark  colored  (Fig,  137),  Not  infrequently  isolated, 
mold-like  scales  form  which  enlarge  peripherally  iintil  they 
reach  the  edge  of  the  comb  or  wattle;  they  are  only  eligbtly 
thickened^  and  more  so  at  the  periphery  than  in  the  middle,  by 
the  development  of  scales. 

After  a  dnratioe  of  several  w eeks,  and  sooner  in  young  ani- 
mals, the  eruption  involves  the  feathered  nkin  of  the  bead,  and 
rapidly  passes  on  to  the  neck,  the  back,  and  finally  to  the  skin 
of  the  wluijle  body.  This  requires  several  months.  The  skin 
becomes  thickened  at  small  roundish  places  and  covered  with 
thick  scaly  crusts  (Pi^*  137)  which  are  especially  strong  around 
the  qui  lis  and  pass  down  into  the  feather  follicles,  whereupon 
the  feathers  become  loose  and  fall  out.  Jjater  on  the  skin  heals 
in  the  center  and  ring-sliaped  spots  develop  as  in  herpes.  TIio 
roots  of  the  feathers  and  especially  the  fine  down  are  surrounded 
by  a  white  fiuigous  mantle. 

Matniohot  &  Daa-:  on  villi?  astert  that  iHiimndeotlj  with  the  affection  of  iht* 
comb  favus  spots  ap]jear  on  the  feathered  parts  of  the  body,  esjieciftlJv  on  th6 
sides  and  slout  tbe  opening  of  the  doaea* 

When  the  process  has  involved  the  feathered  parts  of  the 
skin,  the  emaciation  of  the  animal  becomes  more  and  more  strik- 
ing. If  the  eruption  attains  a  considerable  extent  the  animals 
disseminate  a  mouldj^  odor* 

Course.  Favus  of  fowl  often  remains  limited  to  the  comb 
and  then  heals  spontaneously.  Heim  saw  a  severe  case  in  which 
the  disease  was  extensive  and  the  feathers  had  fallen  out,  and 
which  healed  spontaneously  after  one  month.  But  if  the  dis- 
ease once  passes  on  to  the  feathered  portion  of  the  skin  it  is 
generally  fatal,  death  being  preceded  by  cachexia  and  diarrhea. 
In  young  fowds  the  prognosis  is  always  more  unfavorable  than 
in  full  gro\vn  ones. 

Besides  the  external  characteristic  form  of  the  eruption,  Schlegel  very  often 
found  hoarlike  and  even  yellow  cheesy  deposits,  nodules  and  ulcers  in  the  upper 
air  passages  and  in  the  digestive  organs,  especially  in  the  crop  and  small  intestine, 
and  further  isolated  foci  of  necrotic  inflammation  in  the  bronchi  and  lungs.  In 
all  these  lesions  the  favus  fungus  could  be  demonstrated. 

Diagnosis.  The  occurrence  of  a  mold-like  layer  on  the 
comb  and  wattles,  the  gradual  spread  of  the  attack,  involving 
the  feathered  skin,  and  the  contagious  character  of  the  disease 
sufficiently  indicate  fowd  favus. 

Treatment.  Besides  the  remedies  recommended  in  favus 
of  sucking  animals  (see  page  923),  painting  with  a  2  to  5% 
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formalin  Mjlution  iiuiy  l»e  lunlertakoii  ami  will  produeo  quick 
results  (Seliindelka).  Painlin^^  with  henzine,  also  carbolic  acid 
oiiitnicnt  (1;20)»  calomel  ointmejit  (1  :H)  and  creolin  oiiitnient 
may  be  employed  snccessfully.  If  the  body  is  attacked  it  ap- 
pears  best^  however^  to  kill  the  bird. 

As  propliylaetic  measures  sick  birds  should  be  isolated, 
the  fowl  houses  and  runs  divided,  the  infected  abodes  being 
purified  and  disinfected, 

Uterature.  Galti-Vaft-no,  Bcbw.  A.,  1SD9,  XLI,  107.--norla<'h,  Ma^j,,  1859, 
236.— Leiscrin^,  S.  B.,  1857-58,  32;  IhM,  4a— Matnuhot  &  Dfl^^orJville,  Bull. 
«le  la  8oc.  rnycoloRique  «le  FniTuv,  1H<.*9;  BiiIL,  19(U,  349.— M^gniu*  C.  R.,  1890, 
151, — Miiller/tS.  Vj.,  ISfiH,  Xl,  .'i?.— Neinnaiin,  Rev.  vOt,  1905,  IfiO,  255  (Lit.). — 
SabouraiHl,  Sni?*  &  Snffran,  Kev.  vet.,  1909,  ^71. — Sahrayi^j^,  Cbl.  f.  Bakt.,  1H93, 
Xn%  152.— Belile^^el,  B.  t.  W.,  1909,  fi?^9.— Sohutx,  Mitt.  <].  0.  A.,  1884,  II,  208 
(Lit.). — Tschutkin,  Die  l*ilzt'  il.  Gattung  Achoriou*  Inaug,  liiss,,  1894* 


0tli6r  Mycotic  Skin  Diseases  in  Birds.  Leiscring:  observed  an 
cxaiit lunula  in  a  coek,  which  chit^tly  affeett^d  the  region  of  lln*  t'loacal 
iipeiiin^;  it  was  uoiiV4ned  to  several  hens  by  the  act  of  coition  and  caused 
falling  out  of  the  feathers.  The  points  of  the  feather  i|uilis  contained  a 
dark  colored  mass  which  consisted  of  iiamerous  dark  green  or  yellow 
spores. 

Rivolta  &  Delprato  nottnl  a  skin  mycosis  in  pigenna  caused  hy  the 
nspergiliu8  glanens  (Dernuitoniyeosis  aspcrgillina  glanea)  in  the  course 
of  wliieh  thin  yellow  crusts  rlevelopeil  all  over  the  l»ody.  The  enists 
were  ra1h<*r  hroa<l  under  the  wings,  on  the  lower  parts  of  the  body  they 
were  thicker,  grayish  blue  in  color  an«l  sirielled  badly;  on  the  other  parts 
of  the  Ijody  they  were  rather  snialh  The  birds  became  nuich  exhausted 
through  the  disease  and  finally  died.     (Neumann,  Rev,  vet,  1905,  225.) 

20.    Granular  Eruptions  of  Hogs. 

{Spiradenifh   cucciflifhsa    [(hjr],   Ilfjpofririiosis   locaJis  cjfstica 

[Ll'NGKRSllArSEN].) 

Tn  granular  eruptions  small  vesicles  tliickly  clustered  ap- 
pear on  the  skin  which,  when  fully  developed,  are  bluish  red  or 
Idack  in  color,  and  therefore  trive  to  the  skin  an  appearance  as 
if  snuiU  sliot  were  imbedded  in  its  tissue. 


Etiology.  The  cause  of  the  disease  is  not  yet  known  defi- 
nitely. Zs*4iokke,  who  was  the  first  to  descrilre  it  (1888)  con- 
siders tluit  Ciranipositive  cocci,  0.001  mm.  in  size,  enter  between 
the  cells  uf  the  epidermis  and  cause  prolifet^ation,  the  formation 
of  epidermis  plucrs  growing  inwards,  wliich  then  coalesce  into 
small  vesicles.  On  the  other  liantl,  Olt  and  later  on  Voirin  came 
to  tlie  conclusion  tliat  coeci<lia  penetrated  into  the  efferent  ducts 
of  the  sweat  glands,  wbieli  become  diseased,  and  that  the  disease 
of  the  hair  follicles  develops  later.  The  protozoa,  which  may 
be  seen  in  the  vesicles  and  to  which  Olt  gave  tlie  name  of  Ooc- 
cidium  fuscum  on  account  of  their  brown  color,  show  ameboid 
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movement  wliilo  young.  Wlieii  fully  developed  they  become  oval, 
have  a  sniooth  caixsiile,  inside  of  wbieli  a  micropyle  may  some- 
times l>e  seen;  they  are  somewhat  larger  than  the  Coccidhim 
oviforme*  Nevertheless  Liihe  denies  that  the  virus  of  the  dis- 
ease I«eloTigs  to  the  eoceidia,  although  he  considers  it  as  prob- 
ably parasitic  in  nature. 

The  mode  of  infection  and  the  o<*eurreiice  of  conditions 
influencing  the  disease  are  at  present  not  fnlly  known. 

Pathogenesis.  According  to  Ult  the  disease  process  be- 
gins in  the  cells  of  the  sweat  ghinds  in  which  the  eoceidia  appear 
as  brown  granules,  causing  swelling  of  tbe  glandular  cells  and 
rapid  proliferation  of  the  contiguous  cells.  After  the  relli?  be- 
come (ietached,  tliey  unite  with  colloid  material  whi€_rh  develops 
through  the  action  of  the  parasites,  and  with  the  secretion  of 
the  sweat  gland,  forming  a  tliickisli  mass.  This  mass  stops  up 
the  duet  of  tbe  glaml,  which  is  changed  into  a  siuall  vesicle* 
When  the  latter  has  reached  a  certain  size,  its  attenuaterl  wall 
linrsts  and  its  contents  are  poure<l  into  the  follicles  of  a  neigh- 
boring bristle  and  a  hirger  vesicle  develops  from  the  original 
one  after  coalescence  with  the  considerably  distended   follicle. 

At  lirst  the  vesicles  situated  in  the  cutis  contain  a  serous 
fluid  and  a  few  red  and  white  blood  cells;  later  on  they  contain 
a  yellowish  luown  or  quite  black  tallowy  mass  which  may  be 
stratified  and  in  which  generally  one  or  several  very  fine  spirally 
twisted  bristles  nro  imbedded  which  contain  no  marrow.  These 
are  young  and  insufficiently  develojxMl  bristles  which  have  heen 
enclosed  in  ttie  vi^sicle  and  are  compelled  to  roll  np  in  a  spiral, 
in  the  course  of  their  further  growth. 

Zsctiokke  exjilains  \hv.  ilevelopitient  of  the  vosicles  in  ^iich  a  nmtiner  that  the 
epidermis  plu^s  bcnoine  elon^^ate*!  towan!  the  cutis  ami  ^row  into  it.  forciitjtij  asiiJe 
its  cellular  tissue  artrl  finally  bet-oinin^  eut  oft  from  the  cpid^nnis  laver.  Owiiiif 
to  defeneration  of  the  new  formed  rellSp  the  t'fjpi,  which  are  at  first  firm,  Af^ 
ehanged  into  ves^icles  surmunde*!  by  a  layer  of  epidermis. — Lung<»rshtiiisfin  Ijelicvt?* 
tliat  the  diKeaise  is  due  to  a  priitiary  faulty  development  of  the  1»ristjc*9  whi^U 
eannot  break  through  the  epidermiH  but  remain  ftui'k  in  the  hair  follicle,  whor*?it|iOfi 
this  is  rhanijed  into  a  vewiele.  after  the  outer  root  sheath  has  become  d^taehe<1  from 
the  inner  slieath»  Bie*Iannfrotyky,  Johne  and  Ostertn^  eont^ider  the  veHcleis  to  be 
small  <lermoif|  c^-KtH;   Kitt  took  tliem  to  be  atheroniata. 

Symptoms.  Tlie  eruption  l^egins  as  a  rule  on  the  external 
surface  of  tlie  ears,  on  the  croup,  on  the  back,  and  also  on  the 
external  and  internal  surfaces  of  the  thighs^  vesicles  of  variahle 
size  and  exceedingly  lunnc^rous  being  visible  in  the  advanced 
stage  of  the  diseaBc.  T!ie  very  Bmall  ones  are  pale  ycdlow  or 
white  and  remind  one  of  pearls  by  tlieir  dull  luster;  the  larger 
vesicles  are  of  lentil  to  pea  size,  hardj  lead  gray,  rust  colored 
or  yellowish  brown;  later  on  they  become  violet,  bluish  rod  or 
black,  and  are  only  slightly  elevated  above  the  surface  of  the 
skin.  In  some  places  lentil-sizecl  flat  elevations  may  be  seen, 
each  with  a  yellow,  brown  or  black  and  undulating  fine  canal 
which  contains  one  or  several  bristles.     Now  and  then  such  a 


SporozoiB-Deruiatoses  in  the  Dog.     Scabies.  929 

cavity  breaks  open  and  then  the  bristles  lie  free  on  the  surface 
of  the  skin  and  nestle  there  in  spiral  fonn.  Otherwise  the  skin 
does  not  show  any  pathological  changes. 

A  watery,  reddish  turbid  fluid  escapes  from  the  opened 
vesicles,  and  at  the  same  time  a  brownish  thick  mass  which 
shows  a  concentric  structure  like  an  onion,  together  wath  one 
or  several  rolled  up  bristles ;  under  the  microscope  flattened  epi- 
dermis cells  are  seen  in  the  pressed  out  contents,  also  dark 
brown  globules  and  small  round  cells. 

Course.  The  affection  always  takes  a  chronic  course  and 
a  progressive  character.  Moreover,  once  formed,  the  vesicles 
are  permanent. 

Treatment.  Since  from  the  purely  local  process  no  injury 
to  the  health  has  so  far  been  noticed,  there  is  scarcely  ever  any 
necessity  for  treatment.  Fomentations  with  soap  water  or  dis- 
infecting fluids  may  be  undertaken  and,  besides,  the  splitting 
and  pressing  out  of  isolated  vesicles  may  be  of  advantage. 

Literature.  Luhe,  Cbl.  f.  Bakt.,  1901,  XXIX,  693.— Lungershausen,  Uber 
Hypertrichosis  localis  evstica.  Inaug.  Diss.,  1894.— Olt,  A.  F.  Tk.,  1896,  XXII, 
434.— Voirin,  Zool.  Jahrb.,  1900,  XIV,  61.— Zschokke,  Schw.  A.,  1890,  XXX,  72. 


Sporozoae-Dermatoses  in  the  Dog.  ]Marcone  saw  repeatedly 
sporozoae-dermatoses  in  dogs,  which  manifested  themselves  clinically  in 
two  forms.  The  one  form  develops  always  under  the  clinical  picture 
of  acne,  bald  spots  developing  at  different  parts  of  the  body;  the  skin 
is  swollen  in  these  places,  cyanotic  and  covered  with  soft,  yellowish  gray 
scales.  On  the  edge  of  these  spots  small  soft  swellings  arise  and  on 
slight  pressure  a  purulent  fluid  escapes;  often,  however,  pustules  are 
formed  which  may  be  as  large  as  a  bean.  With  a  gradual  increase  in 
size  the  spots  assume  a  round  shape,  the  openings  of  the  pustules  coalesce 
into  short,  red,  ulcerous  grooves,  while  the  skin  is  thickened.  The 
organism  causing  the  disease  is  for  the  present  called  Dermosporidium 
canis. 

In  the  second  form  irregular  bluish  red  and  knobby  surfaces  ap- 
pear, in  the  area  of  which  the  skin  is  covered  with  small  glistening 
silvery  scales.  On  pressure  the  protuberances  discharge  a  fluid  con- 
taining mucous-like  flocculi.  Often  fistulous  openings  are  formed, 
while  the  skin  is  thickened  and  wrinkled.  Marcone  proposes  the  name 
of  Coccidium  nudum  for  the  causative  agent,  because  it  does  not  possess 
a  cell  membrane.     (Marcone,  Z.  f.  Infkr.,  1908,  IV,  5.) 

21.    Scabies.    Scab. 

{Sch(ibe,  Kriitze   [German] ;  Gale  [French] ;  Scabhie,  Rogna, 

[Italian].) 

As  scab  one  designates  a  contagious  skin  disease  which  is 
caused  by  the  mange  mites  and  manifests  itself  by  intense  itching 
and  by  a  more  or  less  violent  eczematous  inflammation  of  the 
skin. 
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History.  Scab  has  T>ei?n  known  since  ancient  times  lu  man  as  well 
as  in  animals;  Arabian  doctors  even  mention  Ihe  scab  mites.  The  view, 
however,  that  the  disease;  is  caused  exclusively  !>y  sueh  mites  was  recog- 
nized generally  only  in  the  past  century.  In  the  16th  century  Par€ 
already  knew  tbat  the  parasites  bore  passages  in  the  skin,  and  lloiiomo 
&  Cestoni  (16B7)  designated  them  as  the  true  originators  of  8e«ib* 
Wedel  (1672)  discovered  the  parasites  in  eats,  Kerstin^  (17B9)  in 
horses,  Walz  (1800)  in  sheep,  Gohler  (1812)  in  cattle  and  dog;  fiimlJy 
Spinola  (1846)  in  the  pig,  and  as  early  as  1791  Wichniann  succeeded 
in  transmitting  scab  from  horse  to  man.  In  the  first  half  of  the  Just 
century  the  etiology  of  the  disease  was  gi^'en  a  sure  foundation  fvv 
exact  clinical  observations,  as  well  as  by  the  investigation  of  the  hiologT^- 
of  the  mites.  This  is  evident  with  respect  to  scab  of  niau  in  Ilehra's 
textbook  (1844),  ^4tb  respect  to  that  of  the  domestic  aiiimals  in  those 
of  Qurlt,  Hertwig  {1844)  and  Oerlaeh  (]8r>7).  More  recent  researches 
(Fiirstenberg,  Megnin,  Bailliet,  Johne  and  others)  have  ascertained  the 
part  played  by  the  parasites  in  the  production  of  scab  In  the  individual 
species  of  animals. 


Occurrence.  Scab  is  a  frequent  disease  of  domestic  ani- 
malSy  and  occurs  sometimes  sporadically,  at  otlier  times  as  an 
enzootic^  in  praetieally  all  countries.  The  greatest  extension 
occurs  in  animals  living  in  flocks  which  are  inBuffieiently  eared 
for. 


Scab  of  tbe  Horse.  In  Oermanv  in  the  years  1*^02  to  IfJOS  a  total  of  10.2Ffl 
JlOrses  fell  ill;  the  immbcr  alTec-tod  vat-k^d  \ietwet*n  41*3  nB97)  and  95JI  (H»nS); 
out  of  every  10,0(10  horses*  1.2,  L6,  1.5,  1.5^  L6  anil  2,2  were  affected  in  the  yi^Am 
1903-1908.  The  greatest  spread  of  tcab  in  r^eent  years  oeiHirreil  e^peoiaUy  on  tJie 
east  Bussian  boundary  in  tbe  goverTiment  diKtnet?!  of  Onnihinne,  Kofii^herg, 
Danzig,  Marienwerder,  l?osen,  hut  in  the  years  ]t>0 1-1^*03  also  in  Ba%*arift 
(Upper,  Lower  Bavaria,  Lower  Franconia) ;  in  the  year  1908  the  goTernment 
districts  of  Marienwerder,  Danzig,  Konigsberg,  Gumbinnen,  Potsdam,  AJlenstein 
and  Breslau  were  particularly  infested. 

In  Austria  in  the  years  1891-1900,  3,438  horses  were  affected  with  scab,  the 
number  varying  between  190  and  617  (1899).  The  highest  number  of  cases 
occurred  in  Galicia,  in  which  province  2,454  cases  were  reported.  Dalmatia  follows 
next. 

In  Russia  between  1895-1896  there  were  4,717  horses  ill  with  scabies. 

In  Sweden  in  the  years  1892,  1894-1895  there  were  193  cases. 

In  Hungary  35,881  horses  suffered  from  scab  in  the  years  1894-1905;  the 
number  of  cases  varied  between  949  (1898)  and  5,895  (1901).  The  highest 
figures  of  morbidity  were  observed  in  the  southeastern  counties. 

Scab  of  the  Sheep.  In  Germany  sheep  scab  used  to  be  very  widespread; 
in  the  years  1883-1884,  about  260,000  sheep  were  affected,  and  of  these  78,557  were  in 
Alsace-Lorraine  (61%  of  the  total).  Since  energetic  measures  of  eradication 
were  enforced  there  has  been  a  decided  decrease  in  the  number  of  cases.  In  the 
years  1892-1908  a  total  of  1,448,122  cases  of  sheep  scab  was  reported,  and  the 
frequency  varied  in  individual  years  between  53,955  (1906)  and  143,468  (1901); 
in  the  year  1903  out  of  every  10,000  sheep  72.56  were  affected,  but  in  the  years 
1905-1908  the  frequency  per  10,000  was  71.32,  68.24,  102.76  and  132.68.  "  The 
greatest  extension  of  sheep  scab  occurred  in  the  government  districts  of  Kassel, 
Hildesheim,  Erfurt  in  the  districts  of  Jagst  and  of  the  Danube. 

In  France  sheep  scab  apparently  does  not  occur  frequently;  the  greatest 
extension  occurn  year  by  year  in  the  northern,  northeastern  and  the  western  de- 
partments. 

In  Great  Britain  the  disease  is  noticed  annually  in  all  parts  of  the  country, 
but  it  occurs  most  frequently  in  the  Welsh  counties.  From  2,000  to  4,000  flocks 
are  annually  affected. 
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TIk:*  parasitic  manpre  mites  on  the  bodies  of  domestic  animals  ar 
divided  into  the  three  i'ollowiog'  varieties: 

1.  Sarcoptes  n>nrrowiiig^  mite)*  The  anlc^rior  portion  of  the  tortois* 
shaped  or  roundish  lioily  Tchicdi  is  bare!}'  viKible  with  the  naked  eye,  measuring 
0.2  to  0.5  mm.,  is  formed  by  the  head,  of  blunt  couieal  shape*  This  is  provided 
with  two  strong  lower  jaws  and  lovered  from  i4lH3ve  with  a  ehestdiead  shield  irhich 
g^ives  it  more  or  lesn  a  horseshoe  form.  The  feet  are  short  and  thii^k,  the  pos- 
terior  ones  ilo  not  extend  over  the  ed^e  of  the  abdomen  j  in  the  male  ciip-shaf»ed 
suckers  on  unjointed,  fjiirly  long  pedicles  are  situated  on  the  first  two  and  tlie  fourth 
]»air8  of  feet;  in  the  feimde  on  tht*  fir!>t  Urn  ijairs;  in  the  male  the  third,  and  in  the 
female  both   hind  pairs  of  fc^et  end   in   lon^  V«riBtleB, 

The  fnllowin>(  three  varieties  iinitit  be  considered: 

(a)  Sarioptes  ,«<'ab]ei  ennunnnis  s,  Harcopten  major;  in  the  horse,  sheep,, 
goat  ami  man;  xkin  trans^versely  iJTOoved,  on  the  back  il  lon^-drawn  glaDdiformi 
thoraeie,  ami  14  Bpear  Hhni»ed  dorj^al  spines  arranged  in  4  rows,  on  the  posteriori 
edge  of  the  body  four  strong  bristles   (Fig.  138), 

(b)  Sareoptes  squamiferut; 
in  the  do^?,  sheep,  goat  and  pig; 
the  anatomieal  arrangement  siro- 
iJar  to  the  preeedinj:,  consequently 
Johne.  Kitt  and  others  considered 
the  mite  ag  a  variety  of  the  Sar* 
coptes   9ea!>iei    eomnutnis. 

(e)  Sareoptes  minor  sl 
notoedrcB;  attaches  itself  to  the 
skin    of    cats   and    rabbits;    body 


Fi^.    138.     fitirroptefi  scahiei   v.   equL     Above, 

1:dt,  innk%      l5tilou,   biiiub*,    from    bark;    ri^ht* 

above,    femab^    belou,    iii:ilu»   from   abdouuiial 

side.     Ma^mif*  75,  (After  M(V"i"0 


Fi{^,  139.  f^arcoptfv  minor. 
Above,  f<*male ;  below,  male  ; 
IkjUi  from  abdominal  side: 
.Magnif.  75,  (After  M^gDin,) 


roundish,  without  thoriirii'   spinoM,  only   12   dorsal  spines;   back  without  seules,   skin 
concentrically  j^rooved    {Ftg.   139), 

The  sareo|des  mite  pcnutrates  under  the  skin  liy  the  aid  of  its  powerful 
jawB  and  head,  and  immediately  rli^rB  a  tortuous  passia^^e  above  the  papil1a>  of  the 
cutiH,  in  which  the  female  always  penetrates  fuitht^r  to  lay  her  eg^s,  while 
the  male  takes  up  his  abode  superticially  in  the  neighborhood  of  the  opening  of 
the  burrow  or  wanders  about  on  the  surface  of  the  akin, 

2.  Dermatocoptea  (PM>roptf^s,  Permatodectes,  sucking  mitea).  These  hatv" 
ovoid  bodies  (►.►'»  ti>  <'.H  mm.  lon^%  much  larger  than  those  of  the  burrowing  mite  uid 
readily  perceptible  to  the  nake«l  eye.  The  head  in  longer  than  broatl,  pointed,  the 
lower  jaw  is  straight,  suitable  for  puut'turintj,  the  back  without  spines  ami  scales, 
with  two  strong  shoulder  bristles^  slightly  ijrooved,  the  feet  long;  all  four  pairs  in 
the  male  and  the  1st,  2d  and  4th  pairs  in  the  female  end  in  tuJip  shaped  suckers, 
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whieli  nre  plneM  on  long  j>et!ielps  with  tlirec  joints,  while  the  third  pair  of  feet  in 
the  feiiiak*  tcriiiinateft  in  two  loTitj^  bristles;  in  the  iimle  on  the  posterior  etlge  of  the 
body  there  are  two  proloni^ations,  and  on  the  abdominal  Bide  two  tumbler  shaped 
mu'kera  which  in  c-opniation  take  up  the  two  generative  appendages  of  the  female 
(Fig.   140). 

To  this  (^las!*  belong; 

(a)     Dennatocoptes  communis;  in  the  horse,  cow,  buflfalo  and  sheep. 

(l»)  Bermatot'optes  ciinieuli;  parasitic  in  the  external  aiiditorj  canal  of  the 
rabbit 

The  derinatocoptes  initeH  bore  through  the  epidermis  layer  with  tbeir  jaws 
and  rostrnin  as  far  as  the  euti?*,  in  order  to  suck  np  lluid  <; hence  often  colored  red); 
they  do  not  penetrate  into  the  epidermis  layer  but  remain  on  the  surface  of  the 
akin,  t>etween  and  under  the  eucrustationfl* 

3.  Dermatopbagus  (Chorioptes,  Syrabiotes,  aeate-eating  mite);  is  0.3  to  0,4 
mm.  lonjr,  itn  mm  is  midway  Wtween  that  of  the  two  previously  described  mites; 
the  body  i«  elongated,  oval,  the  head  blunt,  shorter  than  broad,  bluntly  conical;  the 
bbiut  wedge-shaped  lower  jaws  are  only  suitable  for  crushing  Hubstanees  which  are 
taken  up;  the  s^uj^kfrs  are  gobK*t  shaped,  on  short  non-jointed  pedicles;  in  the 
female  they  are  founrl  on  the  lirst  two  and  on  tb©  ]»osterior  pair  of  legs,  while;  the 


Fig.  140.    Dcrma(ocf>pt€8  communis  i\  eqiii.    On  the  right»  female,  viewed  from  above 
On  the  b'ft,  male,  abdoDiinal  view.     Magnif.  75.   (After  M^gnin.) 


third  pair  end  in  long  spines;  in  the  male  th.^re  are  suckers  on  all  four  pairs  of  leg«, 
the  last  pair  is^  however,  generally  rudinitrntary;  tht*  genital  phig»  or  piot'e^ses  are 
(■imilar  to  thoie  of  derniatoeoptt^s,  only  with  the  different^  that  the  jdug  shaped  clasp- 
ing organ  of  the  male  D.  comumuis  l>esidt*!«  th©  roundish  bristles,  lH*ars  atni  a  rather 
long  bristle,  like  a  blade  of  grass  and  slightly  twiated. 
To  this  variety  Ixdong: 

(a)  Dennatof)hagus  communis;  in  horses,  oxen  and  sheep, 

(b)  Dermatophagns  attricidariH  (8yinbiotei«  ecaudatus) ;  resides  in  the  ex- 
ternal auditory  meatus  of  dogw,  rati*  and  rabbits   (Fig.  141). 

The  masticatory  apparatus  of  the  dermatopbagus  mite  permits  them  to  feed 
only  on  the  tiu^^tH  and  epidermis  scales  of  the  inllained  akin,  but  not  to  bore  through 
or  dig  into  the  skin* 

Besides  the  enumerated  varieties,  sub* varieties  may  occur  according  to  th© 
species  of  animal  on  wbirh  the  mi  ten  become  [»arasitic  (8arco]>tea  sfabiei  var.  equi, 
ovis,  caprte.  sni^.  etc);  tlds  far-rearhing  division  originated  on  the  one  hand  through 
the  frequent  rmnsucress  of  transmission,  and  om  tho  other  in  founded  on  difTi>rencea 
in  size,  whiib*  however,  prolmbly  al>o  <l<^penj  on  the  special  pei'uliarities  of  the  body 
of  the  hoMt   (thiekness  of  skin,  hairiness,  etc.), 
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Ii>  the  individual  apeeics  of  the  domestic  aiiirtials  the  following"  vaH<*ti©ii  of 
mites  ocruT, 

111  tlio  liorBc:  Sarf70[iteH  soahiei,  DermatoropteH  eoininuniSf  Dermatophagii^ 
equi.     The  priiunj>al  form  of  diKeawe  in  the  Kar(!0|)tic  t*c*ft1». 

In  cattle:  iSarcopten  (appareatly  often  only  after  transruis«ion  from  other 
auiiiials)^  Denuatocoptes  communiH^  Derniatophaguii  communia  (bovis)  ;'^princips»J 
form,  denimtoeoptie  sealj. 

In  sheep:  Hareu|Pte»  squamiferuR^  Dermatocoptes  communis,  Dprmatophsgiis 
commyiiis   (ovi*?) ; — chief  form,  de rm at oc optic  seah. 

In  the  j;joat:  Barcoptes  *iqiiamiferiiH,  Dennatoeo[des  eommimis,  Deriuatophainia 
coninmiiis    (eapnt?)  ;    ehief   fonii,  j^anxiptic  t^eah. 

In  the  doj^:  Sareoptes  sfpiatiiifenis,  Dennatoidia^^iis  auriculam  (canis) ;  chief 
form,  sarcoptic  scab* 

III  the  eat:  Sarcopten  minor,  Dermatophagiis  aiiricidam  (felis);  chief  form, 
saiTopHt*  seab. 

In  the  pig:   Sarcoptes  *!«|ijainifern.s. 

In  the  rahhit:  Sarroptes  minor,  Derniatoeoptes  and  Dermatophagus  cunleuU; — 
chief  fonn^  sarcoptie  seab. 

Thf^  tenacity  of  seab  mit^s  varies  according  to  the  different  varieties.  Ae* 
cord  in  jj  to  Gerlaeh  the  lea^t  res^intant  are  the  sarijoptes,  whteh  die  in  dry  air  in  a  few 
flays  (th^  sareoptie  ndtes  of  the  pijf  after  a  week  |  Brandt  &  Gmeiner]),  and  in  damp 
media  only  live  a  fortnifrht  at  the  loncej^t.  The  dermatoeoptes  mites  remain  aJive 
outside  the  animal  body  4  to  *i  weeks,  but  longer  in  damp  and  dirty  stables,  and  can 
remain  alive  even  in  dry  air  for  10  to  14  days;  tiiinther  suceeeded  in  obtaining  a 

positive  result  from  inoctilations  of 
nianije  peabs  kept  preserved  for  8 
weeks  at  room  temperature^  The 
dermatoi>hapis  nntes  remain  attve 
for  b)  days,  and  in  damp  warm 
stables  for  50  days.  From  the  eggs 
of  rnites  the  larv*©  '^an  develop  even 
after  several   weeks  have  elapsed. 

To  the  influence  of  certain 
ehemicul  subRtaoees  the  varieties  of 
mites  show  a  similar  attitude  as  a 
whole.  They  are  destroyed  imntedi- 
ateiy  by  pure  or  10%  creosote,  liqaid 
carlwHc  acid,  wood  tar,  Peruvian 
balsam,  30%  oil  of  chloroform, 
bisnlphide  of  carbon;  an  alniost 
fimilar  eflTect  is  produced  after  a  few 
(2,  5  or  10)  minutes  by  creotin, 
liquor  eresoU  saponatns  or  aqua 
eresolica,  tincture  of  iorline,  oil  of 
turpentine  and  petroleum,  3  to  5% 
watery  solution  of  carl>olic  acid,  con- 
eent rated  vineijnr,  ol.  animate  foetid, 
2  to  Z%  carjfoliKed  oil,  5%  salicylic  oil  and  2fi';/  cleeoetion  of  tobacco,  while  grtwo 
soap,  spirit  of  sal  ammoniac,  gray  mercury,  5  to  10' y  decoction  of  tobacco,  0.5% 
corrosive  sublimate  kill  the  mite  after  1  to  2  or  many  hours. 

With  reference  to  the  dermatoeoptes  mites  of  sheep  seab  the  inveatijration&  of 
Braudl  &  Gnieiner  nhow  that  the  mites  were  killed  iminediately  by  chloroform  and 
carhon  Idmdphide,  by  5';;.  carbolic  a^id  in  1  minute,  hy  2%  water  solution  of  liq. 
cresoli  sa|»on.  in  2  minutes,  by  2'wr'  creolin  water  in  %  to  4  minutes,  by  1%  car* 
bolie  water  in  4  minutes,  by  3%  carbolii^ed  oil  and  Peruvian  balsam  in  8  niintites, 
by  Lugfol 'B  solution  in  10  minutes,  by  tincture  of  iodine  in  20  minutes,  by  petroleum 
in  22  minutes,  by  1%  corrosive  sublimate  only  in  50  minutes.  In  one  hour  they 
are  not  killed  by  glycerine,  reetilied  spirits,  20%  tobacco  decoction,  1%,  watery 
arsenic  solution,  gray  njercurv,  10%  corrosive  subliujate  ointment.  Isolated 
dermatoeoptes  mites  ceased  their  movements  defuiitely  after  direct  contact  with 
Frohner's  *ieab  dip  in  2Uj  to  4  minutes,  with  Kaifer's  dip  in  .H  ntinutes.  with 
ZihitUd-B  in  5;  but  they  remained  active  after  an  hour  in  Gerlach  "s  scab  dip,  in 
arsenieal  bathf,  as  well  as  in  Wak 's  dip. 


Fig.  141.     Derm fitophaff Iff!  frttrivnlnris, 
the    Irfr,   Gji^j  iMMvin^   fL-male   from  the 
dominnl  side;  on  the  ri^rht,  the  same  viewed 
from  above.     ;Mt*gnif,  75.    (After   M^^^i^^iiu.) 
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The  infection  occurs  indirectly  or  l»y  tlie  direct  oontaot  of 
affpctfnl  anirnals  witli  ln?altliy  ones,  wlien^lty  eitlier  fully  lU*- 
\'elQi>cd  Diites  or  their  larvae  or  eggs  get  on  the  healtliy  skin  and 
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here  develop  protected  by  the  hairy  covering  or  hidden  between 
the  folds  of  hair.  Tlie  most  varied  ohjects,  when  eominjci:  in  con- 
tact with  the  alTected  skin  or  wlien  touching  the  encrusted  parts, 
but  especially  cloths  and  harness,  are  frequently  the  media  of 
infection.  Infection  by  immediate  contact  happens  mostly  when 
many  animals  live  close  to  or  in  contact  with  one  another,  as 
for  instance  sheep,  pigs^  hounds,  further  in  narrow  stal)!es  or 
in  horses  worked  in  pairs  wlicre  tlie  mites  can  wander  from  the 
body  of  one  animal  to  tliat  of  another. 

The  infection  is  the  easier,  tlie  more  undisturbed  the  mites 
can  live  on  the  skin.  Among  sheep  the  disease  may  on  tliis  ac- 
count  very  easily  assume  an  enzootic  character,  siiiee  the  mites 
can  remain  undisturbed  in  tlie  depths  of  the  close  fleece.  In  other 
animals  tlie  development  and  spread  of  the  skin  affeetion  occurs 
the  more  quiekly  tlie  poorer  the  skin  hygiene,  and  with  this  the 
experience  coincides,  which  finds  scab  the  more  severe  the  poorer 
the  owner,  while  on  the  bodies  of  well  cared  horses  it  occurs 
less  often,  and  does  not  attain  such  great  extension.  Here  clean- 
ing and  curry-combing  hinder  the  settlement  of  the  parasites, 
and  sometimes  after  a  successful  infection  a  portion  of  the  mites 
arc  later  removed  from  the  skin*  Other  skin  diseases  and  dc- 
Inlitating  influenees  greatly  predispose  the  body  to  the  com- 
idaint. 

Susceptibility.  Scab  generally  spreads  easily  and  quickly 
only  in  animals  of  the  same  species,  while  infection  from  one 
species  to  another  occurs  much  more  rarely. 

With  reference  to  tlie  tlireet  infection  of  iiniiviihuJ  s-peeies  of  animalR.  an*!  of 
an  i  If  mis  atnl  man,  the  followmg  was  noticed  (prinripally  from  the  ^tatiKtios  of 
FrieillferKer  &  Frohner) : 

All  varietiei*  of  sarroptes  of  domestic  atiimals  are  coinniiiniralde  to  man. 
Sareoptie  scab  of  man,  sheep,  do^,  cats^  V^S^t  camels  and  rabbits  m  coiiitnuntrahle 
to  the  horj^e. 

Sarcoptie  scab  of  horses,  sheep,  goata,  cats  and  pigs  (iwrf^onal  oVipervation) 
i»  communicable  to  cattle. 

Sheep  con  be  affecteil  wiUi  sarcoptie  scab  hj  dOgs  and  poati*. 

Hogs  can  l>e  affected  with  the  sart'optic  scab  of  man^  I>iM!»t  cats,  goats,  ^heep 
and  foxeft. 

Pigs  may  be  infected  by  parcopttc  !irab  of  goats. 

The  sarcoptic  scab  of  man  may  l»e  transmitted  to  rabbits. 

While  therefore  the  possihility  of  transmission  of  sareop- 

tic  seal*  to  otlier  s[)ecies  of  animals  exists,  the  affection  arisinir 
thns  is  sometimes  of  a  mild  and  transient  character,  but  in 
otln^r  cases  severe  disease*  lias  been  noted.  It  ap|jears  tliat  the 
dennatoeoptes  and  tlennatoiilia^ns  scab  ean?iot  be  transmitted 
from  one  species  of  aumial  to  another;  at  most  the  mites  cause 
transitory  itchinjti:. 

Pathogenesis.  The  sarcoptes  mites  usually  localize  on  that 
part  of  the  skin  on  whinh  they  happen  to  get  foothold,  while  the 
dt^rmatocaptr's  niitos  livinir  on  the  surface  of  the  skin,  and  con- 
sequently little  protected,  seek  out  the  more  protected  parts,  or 
the  dermatophajLires  seek  out  the  skin  of  the  extremities  or  the 


anal  region.    There  ia  probably  no  doubt  that  the  sareoptcs 
mites,  while  boring  passages  under  tbe  epidennis  larer,  as  well 
as  dermatocoptes  mites  tli^t  bite  aod  bold  ou  to  tbe  skin,  cause 
an  inflanmiation  by  their  inechanical  irritation,  wbleh  manifests 
itself  by  hyperemia  of  the  cutis,  exudation^  and  further  seqiiebe. 
Scab  mit^  also  prodnee  au  especially  injurious  effect  by  an 
acrid  jnioe  which  they  secrete  and  inoculate  into  the  epidermis 
and  deeper  parts,  throngli  which  sareoptes  and  denualocoptes 
mites  cause  an  existing  inflaiuniation  to  become  more  intense. 
Bnbbing  in  of  powdered  dead  mites  as  well  as  extracts  obtaiueil 
from  their  bodies  actually  ean^es  itching  and  soon  also  the  de- 
velopment of  papules  and  vesicles    (Bourguignon,  Gerlach). 
Bnbbing,  scratching  and  the  like  caused  by  the  itching  Tisibly 
increase  the  aggravation  of  the  inflammatory  process- 
Symptoms.    The  duration  of  incubation,  the  degree  and 
extent  of  the  mange,  depend,  apart  from  the  variety  of  mites, 
very  largely  on  the  number  of  mites  present  on  the  skin.  Spnp- 
toms  of  disease  will  be  noticed  only  in  the  presence  of  numerous 
mites;  if  only  isolated  mites  get  on  the  healthy  skin,  4  to  6 
weeks  may  elapse  before  they  have  increased  sufficiently  to 
cause  perceptible  changes  in  the  skin,  while  after  an  intense 
infection  the  first  symptoms  may  become  evident  after  two 
weeks. 

Scab  is  essentially  an  eczematous  dennatitis.  From  the 
bite  or  puncture  of  mites  transient  red  spots  arise^  or  at  other 
places  nodules,  vesicles  and  pustules  and  at  these  points  tke 
clinical  picture  of  eczema  squamosum  develops  or  more  fre- 
quently of  eczema  crustosum  with  subsequent  thickening  of  the 
skin.  In  more  severe  cases  the  skin  is  changed  into  thick  folds, 
the  hair  falls  out  and  the  surface  of  the  skin  is  covered  with 
crusts  of  varying  thickness  under  which  the  cutis,  robbed  for 
the  most  part  of  its  epidermis,  appears  bright  red,  sensitive, 
moist  and  bleeding.  The  pathological  changes  are  the  more 
severe  the  longer  the  disease  continues ;  besides  the  variety  of 
mite  has  an  influence  in  so  far  as  the  sarcoptic  mites  generally 
cause  a  more  severe  disease  of  the  skin  than  the  dermatocoptes 
and  dermatophagus,  which  are  parasitic  only  on  its  surface. 

Itching  is  a  constant  symptom  and  it  is  characteristic  to  a 
certain  degree  that  it  increases  with  warmth;  in  summer  it  is 
more  intense  than  in  winter;  at  night  or  under  cover  affected 
animals  are  more  restless  than  in  the  daytime  and  out  of  doors, 
and  the  itching  will  be  more  intense  when  the  animals  become 
warmed  up  by  work.  This  severe  itching  partly  changes  the 
external  appearance  of  the  affection,  while  rubbing,  biting  and 
scratching  aggravate  the  inflammatory  process,  and  the  con- 
tinuous unrest  leads  to  loss  of  condition.  Mange  declines  in 
cool  weather,  and  in  the  course  of  the  winter  it  may  appear  to 
be  healed,  but  on  the  return  of  warm  summer  weather  it  makes 
its   appearance   again  and   assumes   larger  extension.     With 
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such  variations  the  disease  may  last  for  years  in  horses,  dogs 
and  swine. 

Diagnosis.  While  scab  simulates  eczema  in  regard  to  the 
tissue  changes  which  occur,  its  recognition  is  possible  by  its 
localization  on  certain  parts  of  the  body,  by  the  obstinate  itch- 
ing which  increases  with  waraith,  and  especially  if  its  occur- 
rence and  spread  point  to  an  infectious  origin.  Nevertheless 
the  diagnosis  is  completely  assured  only  by  demonstration  of 
scab  mites  in  the  diseased  parts  of  the  skin.  Examination  for 
mites  should  not  be  neglected  in  doubtful  cases,  for  instance  if 
the  complaint  is  only  beginning  to  develop  or  has  spread  over 
a  great  portion  of  the  body,  so  that  its  starting  point  can  hardly 
be  determined;  the  exact  detennination  of  the  variety  of  mite 
is  generally  possible  only  by  this  procedure. 

The  simplest  way  of  demonstrating  the  mites  consists  in  detachinj:^  crusts 
from  the  diseased  skin,  especially  their  deeper  parts  or  still  better  scrape  away  the 
debris  of  the  part  of  the  skin  which  is  covered  with  crusts  and  spread  it  out  on  a 
glass  plate,  watchglass  or  piece  of  paper,  and  afterwards  warm  it;  this  may  most 
suitably  be  done  by  exposing  it  to  the  sun's  rays.  The  warmth  causes  the  mites  to 
move  about,  and  they  may  be  seen  on  a  dark  background  as  small  moving  points. 
With  the  point  of  a  needle  they  may  be  put  on  a  glass  slide  and  examined  under 
the  microscope.  This  procedure  is  suitable  for  the  investigation  of  dermatocoptes 
and  dermatophagus  mites.  It  is  more  advantageous  to  take  off  the  crusts  from  the 
skin  and  put  the  scrapings  in  10%  potassium  hydrate  for  1  to  2  hours,  afterwards  ex- 
amining them  between  glass  slide  and  cover  glaifH,  when  in  the  softened  and  partly 
dissolved  material  the  uninjured  remaining  mites  or  parts  of  their  bodies  will  be 
easily  recognized  under  the  microscope  (characteristics  of  Kcab  mites  see  pages  932 
to  934).  Sarcopti<5  scab  may  be  diagnoFed  also  by  placing  the  scabs  on  a  man's 
arm  (in  6  to  12  hours  itching  occurs  and  pustules  form  containing  minute  mites). 

Veterinary  Police.  The  frequent  enzootic  occurrence  of 
scab  and  the  considerable  losses  entailed  thereby  justify  its  in- 
clusion in  the  notifiable  diseases.  The  rules  and  regulations 
generally  affect  solipeds  only  (horse,  ass,  mule)  and  sheep. 
In  solipeds,  veterinary  police  regulations  are  necessary  only 
with  regard  to  sarcoptic  and  dermatodectic  scab,  while  they  do 
not  appear  to  be  needed  against  the  rather  harmless  derraato- 
phagic  scab.  A  similar  view  ought  to  be  taken  with  regard  to 
dermatocoptic  and  sarcoptic  scab  of  sheep,  although  sarcoptic 
scab  is  not  included  under  the  animal  orders  of  the  German 
Empire.  The  scab  of  goats  ought  also  to  be  included  in  the 
veterinary  police  regulations.  On  the  contrary  on  account  of 
the  very  slight  transmissibility  of  sarcoptic  scab  and  the  non- 
transmissibility  of  other  forms  of  scab  to  other  species  of  ani- 
mals the  extension  of  the  orders  for  restriction  of  trade  in  re- 
gard to  other  species  of  animals  does  not  seem  warranted.  The 
regulations  concern  themselves  on  the  one  hand  with  the  com- 
pulsory veterinary  treatment  of  scabs  and  on  the  other  with 
the  isolation  of  affected  animals.  In  the  treatment  of  the  horse 
whore  the  disease  is  widespread  it  must  not  be  forgotten  that 
the  cost  of  treatment  may  exceed  the  value  of  the  horse,  in  which 
case  slaughter  of  the  animal  will  be  justified.    The  skins  of 
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mangy  animals  should  be  used  in  tanneries  only  after  tlioroug^h 
disinfection  and  complete  drying,  the  wool  of  mangy  sheep 
should  be  sold  only  in  enclosed  sacks. 

Literatore.  Brandl  &  Gmeiner,  W.  f.  Tk.,  1900,  137,  177,  340,  480;  iooi, 
229. — Chabert,  Traits  de  la  gale  et  des  dartres  des  animaiiz,  1783. — Funrtenber^g, 
Die  Kriitzmilbe  d.  Menschen  und  d.  Tiere,  1861. — Qerlach,  Kratae  a.  BSnde,  1857. — 
Gunther,  Pr.  Vb.  1903,  I,  87.— Garlt  ft  Hertwig,  VergL  Unten  fib.  d.  Hmnt  d. 
Menschen  u.  ub.  Kriltz.  u.  Baademilbe,  1844.— Hertwig,  Mag.,  1845,  165. — 
Joest,  B.  t.  W.,  1901,  56.-nJohne,  Birch-Hiraehf eld 'a  AHg.  Path.  Anat.,  1880. — 
Kaiser,  Vortr.  f.  Tzte.,  1886,  IV,  H.,  lO.—M^in,  Les  parasites  et  lea  maladfaa 
parasitaires,  1880. — Railliet,  ZooL  med.  1895,  639. — ^Bobin,  Mteioiies  anr  diveraea 
esp^ees  d'Acarus,  etc.,  1869.~Verhe7en,  Diet,  1862,  YII,  540.-*Zfiniy  Tiariaeha 
Parasiten,  1882,  3. 


(a)    ScabiM  of  the  Horse. 

In  the  great  majority  of  cases  scab  in  the  horse  is  caused 
by  the  Sarcoptes  scabiei,  far  less  often  by  Dermatocoptea  com- 
munis (var.  equi).  Both  forms  of  scab  may  spread  widely  over 
the  body,  while  Dermatophagus  communis  (var.  equi)  is  almost 
exclusively  parasitic  on  the  skin  of  the  extremities. 

1.  Sarcoptic  Mange.  It  begins  as  a  rule  on  the  head,  on 
the  sides  of  the  neck  or  on  the  shoulders,  far  less  often  in  the 
saddle  region  or  on  the  outer  surface  of  the  thighs,  bat  oo- 
casionally  also  on  other  parts  of  the  body  and  extends  from  here 
over  a  great  part  of  the  surface  of  the  body  if  the  care  of  the 
skin  is  neglected;  the  extremities,  however,  are  attacked  only 
in  very  severe  cases.  As  a  first  symptom  intense  itching  ushers 
in  the  course  of  the  disease  and  causes  the  animals  to  gnaw  or 
rub  the  affected  part  of  the  body  violently ;  if  one  scratches  the 
affected  places  the  animal  exhibits  signs  of  pleasure  by  quiver- 
ing or  turning  up  the  upper  lip,  by  pressing  against  one  and 
so  on. 

At  first  small  nodules  form  on  the  skin,  which  may  be  felt  by 
stroking,  and  at  these  places  wliisps  of  hair  are  matted  together 
by  loosened  epidermis  scales,  the  hair  itself  being  easily  pulled 
out.  From  the  nodules  little  vesicles  develop  later  on  and  soon 
thickish  crusts  with  moist  bases.  In  many  cases  desquamation 
alone  is  noticed  for  a  long  time.  With  the  extension  of  the 
affection  the  scales  increase,  the  hair  falls  out  in  larger  patches 
(Fig.  142),  while  in  the  neighborhood  of  the  irregular  bald  spots 
on  the  skin,  which  are  not  sharply  circumscribed  and  are  still 
covered  with  hair,  minute  nodules  and  scales  may  be  found. 
Later  on  the  skin  thickens  and  thick  folds  form  on  the  movable 
parts  of  the  body,  on  the  neck  and  about  the  throat;  between 
these  the  surface  appears  raw,  bleeds  easily  and  exudes  a  puru- 
lent secretion. 

In  neglected  and  protracted  cases  the  whole  body  becomes 
almost  hairless  and  the  diseased  skin  is  covered  all  over  with 
scabs  and  crusts ;  after  these  are  removed  a  purulent  layer  be- 
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comes  visiljle;  (lie  tliirk  crusts  contain  mite  burrows.  In  sueli 
cases  tlie  condition  of  the  affected  animal  visibly  declines, 
cachexia  may  develop  and  lead  to  comijlete  exhaustion. 

The  sareoptes  man^e  extends  very  rapidly  unless  it  is  ar- 
rested hy  painstaking  cleanliness  and  proper  treatrtient,  so  that 
the  greater  part  of  the  body  may  be  attacked  in  4  to  6  weeks 
aftc*r  tiie  lirst  synipfoms  make  their  appearance.  Its  injurious 
effect  on  the  whole  organism  is  especially  pronounced  in  old 


1 1;^',  142,    Sarcopiic  nMinge  in  the  liorse. 

and  poorly  fed  horses,  yet  even  under  favorable  conditions  it  is 
a  serious  disease,  necessitating  energetic  and  protracted  treat- 
ment;  in  severe  eases  a  cure  is  ♦j:enerally  imijossible. 

Persons,  especially  the  atteutbints  of  afferted  animals,  may 
easily  lie  infected  by  mang)^  horses  (on  the  hands  and  anns  or 
even  the  body). 

2.  Dennatocoptic  Scab.  The  dormatocoptes  mite,  liviDg 
on  the  surface  of  the  skin,  prefers  the  more  protected  parts  of 
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the  body  wliieli  are  covert^l  with  lony  hair»  and  also  tlie  llexor 
surfaces  of  the  joiiit?^.  This  scab  uaually  begins  under  the  fore- 
lock, at  the  back  of  the  poll,  under  the  inane,  at  the  root  of  the 
tail,  in  the  intermaxUlary  spaee,  in  the  inguina!  reg'ion,  also 
OH  the  sheath  and  ndder,  exeeptionally  also  in  the  saddle  re- 
gion or  on  the  cronp,  and  from  these  phiees  it  may  spread 
further  on  to  the  hotly  and  extremities. 

Apart  from  its  varying  localization,  the  symptoms  and  skin 
changes  eorrespojul  with  those  of  sarcoptic  scab,  and  esi»eeially 
in  severe  ea.ses  the  two  formis  of  mange  are  so  similar  that  the 
differentiation  is  only  possible  Ijy  a  eareful  exannnation  of  the 
mites.  Still  the  diseased  parts  of  the  skin  generally  appear 
more  sliarply  eircuniscribed  than  in  sareoptie  scab  (Scliin- 
delka),  and  the  scales  are  gen«*rally  hirger.  In  this  disease 
also  emaciation  and  cachexia  make  their  appearance. 

The  development  and  course  of  dcnnatocoptic  scab  are 
also  sinnlar  to  tliose  of  sareoptie  mange;  its  prognosis,  on  the 
contrary  is  generally  more  favorable,  for  the  mites  living"  on 
tlie  surface  of  tlie  skin  are  rnor*:'  easily  and  certainly  destroyed: 
a|}propriate  treatment  leads  more  ]>romptly  to  recovery,  at 
least  in  cases  which  are  not  excessively  severe, 

3,    Dermatophagus  Scab,    The  disease  known  as  foot  scab 

always  liegins  on  the  extremities,  and  only  very  exceptionally 
attacks  the  trunk  or  the  whole  surface  of  the  body  (Fambaeb). 
It  mostly  attacks  the  hind  feet,  less  often  the  fore  feet  in  the 
fetlock  and  pastern  joints,  whence  it  spreads  up  to  the  lioek 
and  knee,  and  sometimes  even  further,  so  that  linally  the  thigh 
and  leg,  the  shoulder  and  the  neck  nuiy  be  attacked.  Long  fet- 
loek  hairs  and  also  neglect  of  skin  hygiene  favor  the  localiza- 
tion of  tlie  mites, 

Iteliing  is  the  first  symjitom  also  in  this  disease;  the  ani- 
mals stamp  their  feet,  kick,  rub  the  shin  bone  and  fetlock  re- 
gion of  one  leg  with  the  edge  of  the  hoof  of  the  opposite  one 
and  gnaw  accessible  parts.  The  itchiug  and  the  unrest  eaused 
by  it  are  mjticeable  especially  at  night  in  a  warm  stable  and 
are  frequently  considered  as  a  vicious  habit. 

Tlie  disease  of  the  skin  begins  with  exfoliation  and  desqua- 
mation of  the  e|>idermis,  which  gradually  lea4ls  to  the  formation 
of  large  crusts  and  linally,  after  months,  to  hypertrophy  of 
cutaneous  tissue;  hirge  transverse  folds  form  on  the  pillar- 
shaped  ends  of  the  legs,  and  in  exceptional  cases  horny  and 
papillous  growths  may  be  present. 

Tills  form  of  scab  develops  very  slowly  and  becomes — in 
contrast  to  otlier  forms  of  mange — more  intense  in  winter,  while 
in  summer  time  it  generally  improves,  of  its  own  accord,  to  a 
remarkable  degree;  with  the  onset  of  winter,  however,  it  again 
assumes  a  severe  form.  This  is  possihly  due  to  tlie  fact  that 
during  the  cold  and  damp  time  of  the  year  a  large  amount  of 
damp  dirt  collects  on  the  skin  above  tlie  hoofs  which  of  itself 
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maintains  an  inflammatory  process,  and  in  this  way  indirectly 
promotes  the  multiplication  of  the  mites.  The  disease  is  com- 
paratively little  infectious,  being  sometimes  confined  to  one  leg 
for  a  month  without  passing  on  to  the  extremity  of  the  other 
side.  The  prognosis  is  also  rather  favorable  since  the  disease 
attacks  large  surfaces  of  skin  only  in  very  badly  neglected  ani- 
mals, and  even  then  it  exerts  no  injurious  effect  on  the  general 
condition  of  the  animal  but  quickly  disappears  with  suitable 
treatment. 

Diagnosis.  Although  one  can  recognize  mange  with  abso- 
lute certainty  only  by  microscopic  examination  and  this  exam- 
ination seems  very  necessary  in  order  to  distinguish  sarcoptic 
from  dermatocoptic  scab,  yet  the  clinical  signs  furnish 
sufficient  points  in  most  cases.  Eczematous  inflammation  to- 
gether with  the  characteristic  itching  always  point  to  scab; 
severe  changes  in  the  skin,  and  even  more  a  considerable  ex- 
tension of  the  inflammation  which  is  not  sharply  circumscribed, 
as  well  as  marked  thickening  of  the  skin  will  be  noticed  rather 
in  sarcoptic  scab  than  in  that  occasioned  by  the  dermatocoptes 
mites ;  besides  sarcoptic  scab  is  of  a  very  much  more  obstinate 
character.  In  cases  that  are  not  neglected,  it  is  generally  pos- 
sible to  differentiate  the  two  forms  of  scab  by  the  localization 
of  the  skin  changes. 

True  eczema  generally  develops  at  once  on  a  large  surface 
of  the  skin,  the  stages  of  nodules,  vesicles  and  moisture  are 
more  pronounced  and  the  itching  is  only  moderate,  nor  is  it  in- 
creased to  any  considerable  degree  by  warmth.  Pemphigus  is 
also  accompanied  by  extremely  severe  itching,  but  the  copious 
serous  exudation  and  the  large  vesicles  are  characteristic  of 
this  disease.  Other  animal  parasites  such  as  ticks,  lice,  and 
exceptionally  the  dermanyssus  avium  sometimes  cause  intense 
itching  and  later  on  severe  eczema,  yet  their  presence  may  al- 
ways be  determined  by  a  close  inspection  of  the  hair;  one  should 
always  bear  in  mind  the  skin  disease  caused  by  the  dermanyssus 
avium  if  coops  are  found  in  a  horse  stable.  Dermatophagic 
scab  might  be  confounded  with  eczema  of  the  fetlock  joint.  In 
this,  however,  there  is  no  severe  itching,  and  besides  the  para- 
sites are  very  easily  identified  in  foot  scab. 

Treatment  and  Prophylaxis.  The  treatment  differs  in  part 
according  to  the  kind  of  mites  present  and  also  according  to 
the  extension  and  severity  of  the  disease.  The  sarcoptic  mites 
are  much  harder  to  destroy  than  the  two  other  kinds  of  mites 
which  live  superficially  on  the  skin  and  in  and  under  the  en- 
crustations; on  this  account  energetic  remedies  are  generally 
employed  against  the  sarcoptic  mites,  and  these  are  applied 
repeatedly  and  left  for  a  long  time  in  contact  with  the  skin.  On 
the  other  hand,  the  treatment  of  a  very  extensive  case  re- 
quires great  care  and  perseverance  because  the  skin  changes 
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are  already  old,  and  stitl  more  because  the  animal  is  generally 
emaciated  and  bears  the  necessary  energetic  treatment  badly. 

At  the  conimeiieement  of  the  skin  disease  a  few  applie*a- 
tions  of  gray  mercury  uhttment  or  of  10%  carbolized  oil  and 
spirits  of  tar  (iia)j  with  subse(|uent  careful  cleaning  of  the  skin, 
bring  about  a  cure.  In  cases  of  longer  standing  and  of  a  more 
severe  degree  of  the  comphiint — ^the  cases  occurring  iji  prac- 
tice are  usually  of  such  a  kind — the  treatment  must  be  much 
more  painstaking. 

The  preparation  consists  in  thorough  cleaning  of  the  skin 
or  in  the  removal  of  tlie  crusts  and  in  clipping  the  hair  where 
possible.     The  crusts  may  be  softened  by  smearing^  soft  soap 
thickly  on  the  skin,  porliaps  after  the  addition  of  5  to   10% 
ereolin,  cresol  or  carbolic  acid;  the  same  effect  is  produced  by 
smearing  the  skin  with  10%  carbolized  oil  or  with  10%  ereolin, 
cresol  or  carbolized  glycerine.    After  12  to  24  hours  the  soft- 
ened and  loosened  scabs  are  remove*!  witli  lukewarm  soap  water 
aufl  with  the  help  of  brushes,  and  afterw  ards  the  surface  of  the 
Ijody  is  ruljlied  dry.     Next  day  the  actual  anti-parasitic  reme- 
dies are  applied  either  in  the  form  of  ointments  or  of  liniments 
or  solutions.  ~ 

Conpeming  tlip  ijii?aiis  used  in  treating  inuiige  tlie  following  remedies  deseire 
to  be  noticed.  Quite  fluid  TiiedieaineBts  are  easier  to  handle,  liut  they  are  less 
enerj^etie  than  the  more  poncent  rated  prejia  rat  ions  which  adhere  to  the  skin  for  a 
longer  time  and  at  the  name  time  |ienetrate  into  the  deeper  layers  of  tlie  epiileruiis^ 
and  on  this  at^count  are  mare  eH]>efia!h'  to  bo  retommendeil  for  the  treatment  of  sar- 
Coptic  scab.  The  s^elected  remedy  slioidd  alvvtiya  be  thoroughly  rubbed  into  thd 
skin  with  briiHheSj  except  ou  the  hea<l,  where  more  cautiona  rubbing  is  required  in 
the  region  of  the  eyew,  month  and  nose.  Since  most  anti  parasitic  remedies  are  more 
or  less  poisonous^  and  the  use  of  a  prei>arntion  of  greater  concentration  over  the 
whole  surface  of  the  akin  Ib  not  without  dauLrer,  it  appears  proper  to  dreaa  only 
half  of  the  body  at  a  time,  and  the  other  half  1  to  3  days  later,  after  the  places 
from  which  the  medicine  may  in  the  meantinje  have  been  nibbed  ofl*  have  l»cc?n 
dressed  repeatedly.  An  exception  nmy  be  made  in  the  case  of  well  nourisheil  and 
strong  animals  whose  whole  body  may  Im?  dressed  at  one  time^  provided  no  cre*'ol, 
eresote,  or  ereolin  liniment  is  applied.  The  rubbinjj  of  the  whole  body  in  weak 
anrf  thin  animals  should  be  clfected  ciiutiouHly  at  three  or  four  different  times.  On 
the  other  hand,  washinji^  with  alcoholic  watery  solutions  may  be  applied  to  the 
whole  skin  surface. 

Of  tlio  nntnerons  anti-manj^e  applications  tlie  following  are 
generally  used:    Vienna  tar  liniment   (pix  liquida,  Hores  siil- 
fnris  aa  1  part,  sapo  kalinus  ven.,  alooliol,  aa  2  parts;  in  case 
llie  skin  is  sensitive  after  the  first  rnhbini?:  5%  of  powdered 
elialk  may  be  added  to  the  mixture).    Tlie  mixture  may  usually 
be  nibbed  into  tlie  wliole  snrfaee  of  the  body  at  one  time  with- 
out injury,  and  may  then  be  [eft  on  for  six  days.    After  wash- 
ing and  drying  the  skin  the  procedure  is  repeated  on  3  or  4 
different  oeeasiuns.     Except  in  very  severe  cases  of  sareoptic 
sear>  the  treatment  always  produces  satisfactory  results.     Ac- 
cording: to  Roll  a  repeated  application  is  only  rarely  neeessarv 
even  in  severe  cases,  but  this  statement  does  not  agree  witli 
p:eneral  experience.    The  creosote  oil  (1  i>art  of  creosote  in  10  to 
30  parts  of  oil)  recommended  by  Gerlaeh,  or  the  creosotf  lini- 


Scabies  of  the  Horse.  943 

ment  (1  part  of  creosote  in  20  parts  of  tar  and  soft  soap  aa,  or 
]  .5  to  2  parts  of  creosote,  10  parts  of  soft  soap,  and  5  parts  of 
alcohol)  may  also  be  employed  with  very  good  results;  with 
these  remedies  half  of  the  body  may  be  nibbed  alternately  at 
intervals  of  six  days.  With  thejcreolin  liniment,  according  to 
Frohner  (creolin  and  soft  soap  aa  1  part,  alcohol  8  parts),  one 
side  of  the  body  may  be  rubbed  on  alternate  days ;  after  3  entire 
rubbings  a  day  of  rest  is  given;  repeat  3  to  4  times.  The  oc- 
currence of  somewhat  severe  irritation  of  the  skin  may  be 
avoided  by  reducing  the  strength  of  the  applications  with  al- 
cohol (5  to  7  parts)  and  any  irritation  that  may  already  be 
present  is  allayed  by  applying  any  bland  oil.  The  anointing 
of  the  whole  surface  of  the  body  at  one  time  with  creolin  lini- 
ment may  cause  the  immediate  death  of  the  animal  (Pr.  Vb. 
1907).  By  daily  applications  with  a  brush  of  cresol  liniment 
(aqua  cresolica  5  parts,  soft  soap  and  alcohol  aa  2.5  parts)  and 
])y  a  thorough  cleansing  washing  on  the  sixth  day,  the  dermato- 
phagus  scab  is  cured  after  two  of  these  operations,  but  the 
more  severe  forms  of  sarcoptic  scab  necessitate  4  or  5  repeti- 
tions (Schlampp).  Effective  results  are  also  obtained  with 
5%  tobacco  decoction,  while  Schindelka  recommends  sulphur 
ointment  (flor.  sulph.  18  gm.,  potassium  carbon.,  10  gm.,  adeps 
suill.  120  gm.),  5%  creolin  (styrax  and  glycerine  aa).  The  em- 
ployment of  naphthol  is  not  without  danger. 

The  dermatophagus  mange  is  healed  in  a  short  time  by 
using  10%  carbolic  or  creolin  glycerine,  by  carbolic  soap  or  tar 
ointment. 

other  parasiticides  are:  corrosive  sublimate  (in  2%  solution  as  a  wash;  only  in 
iiiild  forms  and  even  then  not_always  eflfective) ;  benzine  (5  parts  with  10  parts  of 
water),  petroleum  (with  oil  aa) ;  both  these  remedies  cause  inflammation  in  the 
skin,  moreover  the  petroleum  has  only  a  weak  effect.  Styrax  as  well  as  balsam  of 
Peru  (pure  or  with  3  to  5  parts  alcohol)  are  only  suitable  for  applications  to  small 
skin  surfaces  on  account  of  their  high  price.  Arsenjc  (1%  solution  in  vinejj^r  or  as 
Viborg's  bath;  Acid,  arsenicos.).  Potass,  carbon,  aa  1  part,  Aqua,  Acetum  comm., 
aa  100  parts;  of  the  solution  at  most  500  gm.  at  one  time),  potassium  sulphide 
(with  5  to  10  parts  of  water),  etc.  FUrthmaier  treated  horse  mange  successfully 
with  a  formalin  soap  solution  in  the  following  way:  100  grammes  of  soft  soap  are 
dissolved  by  warming  in  750  gm.  of  water,  after  cooling,  the  fluid  is  decanted,  and 
after  the  addition  of  100  gm.  of  formalin  (40%  formaldehyde)  it  is  filled  up  to 
one  liter  with  lukewarm  water;  applied  at  first  only  to  the  diseased  places  but 
afterwards  also  to  the  healthy  parts  of  the  body;  repetition  after  5  to  6  days;  in 
obstinate  scab  3  to  4  times,  but  the  last  two  applications  are  to  be  made  at  intervals 
of  8  to  10  days;  after  rubbing  in  there  was  transient  unrest.  Recently  in  Ger- 
many a  259^  watery  solution  of  therosot  which  contains  mercury  has  been  largely 
used  (apply  to  a  third  of  the  body  at  a  time  and  afterwards  blanket  the  animal; 
repeat  after  weekly  pauses).  Washing  with  a  4%  bacillol  solution  has  caused 
transitory  symptoms  of  poisoning  and  falling  out  of  the  hair  (Hennig). 

During  the  treatment  good  and  plentiful  food  must  be  given 
lo  the  horses,  and  they  must  be  kept  in  dry,  clean  and  moderate- 
ly warm  quarters.  Since  in  spite  of  careful  treatment  single 
mites  may  remain  alive,  it  is  well  to  watch  the  animals  for  some 
time,  and  to. resume  treatment  immediately  on  the  occurrence 
of  suspicious  symptoms.  In  this  case  less  heroic  remedies  may 
be  employed  successfully.    It  is  especially  necessary  to  watch 
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the  animals  at  the  commencement  of  the  warm  time  of  the  year, 
since  mange  may  remain  latent  all  winter. 

The  sick  animals  must  be  isolated,  and  the  healthy  ones 
must  be  cleaned  carefully  and  kept  under  observation  for  a  long 
time,  for  infection  cannot  always  be  excluded  by  the  most  care- 
ful examination.  At  the  same  time  a  thorough  cleaning  and 
disinfection  of  the  stable,  blankets,  cleaning  utensils  and  such 
like  must  be  carried  out. 

Uteratnn.  Ebersbach,  S.  B.,  1867,  72;  1879,  143.— Fambaeh,  ibid.,  1890, 
70.— Friedberger,  Munch,  Jhb.,  1872-73,  47:  1873-74,  44.— Furthmaier,  T.  Z.,  1909, 
214.— Kohne,  Pr.  Mt,  1860-61,  31.— Maier,  D.  t.  W.,  1895,  294.— MalkiniiB,  A.  f.  Tt, 
1896,  XXIY,  342.— Neumann,  MaL  parasitaires,  1892,  132.— SehUunpp,  Tbenp. 
Teehnik,  1906,  I,  206.— Zahn.  W.  f.  Tk.,  1883,  6L 


(b)    Scab  of  Cattle. 

Dermatocoptes  communis  (var.  bovis),  and  still  more  frequexstlj  Dermatopliagiui 
eommunis  (var.  bovis)  attack  the  body  of  cattle,  while  sareoptes  mites  have  hitherto 
been  found  only  rarely.  In  North  America  dermatocoptic  scab  seems  to  be  much 
more  frequent  (Hickman). 

1.  Sarcoptic  Scab.  This  form  of  scab  seems  mostly  to 
arise  by  transmission  from  the  horse  (Froriep),  from  the  goat 
(Boll),  from  the  dog  (Viborg),  from  the  sheep  (Pflug)  as  well 
as  from  the  pig  (Marek).  It  affects  chiefly  the  skin  of  the  head 
and  necky  and  according  to  Boll  quite  similar  symptoms  are  ex- 
hibited to  those  of  sarcoptic  scab  of  the  horse  (Fig.  143).  In  a 
case  observed  by  Wolffhiigel,  however,  this  mange  affected  the 
whole  surface  of  the  body  with  the  exception  of  the  head  and 
neck,  and  the  wrinkled,  bleeding  and  leathery  skin  was  covered 
with  scabs  y^  cm.  thick.  In  one  of  the  authors'  cases  the  dis- 
ease occurred  on  the  fetlocks  as  well  as  in  the  fold  of  the  stifle 
and  manifested  itself  by  inflammation,  nodules,  and  scale  for- 
mation; owing  to  the  severe  itching  the  animal  very  often  licked 
the  affected  parts.  The  hair  fell  out  at  the  places  mentioned. 
The  disease  may  be  of  short  duration  and  may  heal  spontane- 
ously. 

2.  Dermatocoptic  Scab.  This  disease  is  on  the  whole  not 
very  frequent;  after  infection  through  diseased  cattle  (cattle 
are  not  infected  with  dermatocoptes  mange  by  horses  and  sheep) 
it  begins  on  the  upper  edge  of  the  neck,  at  the  foretop,  at  the 
base  of  the  horns,  at  the  withers,  on  the  sides  of  the  neck,  an- 
other time  at  the  root  of  the  tail.  It  preferably  advances  in  the 
direction  of  the  long  axis  of  the  body,  later,  however,  spreads 
also  along  the  transverse  axis  and  passes  on  to  the  lateral  sur- 
faces of  the  chost  and  belly,  while,  even  in  severe  cases,  the 
legs  remain  unaffected.  The  intense  itching  causes  the  animals 
to  lick  their  bodies  frequently  and  to  rub  themselves  on  fixed 
objects;  little  nodul(»s  form  in  the  skin  and  soon  afterwards 
brown  crusts,  which  in  time  attain  a  quite  considerable  thick- 
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ness.  At  the  same  time  the  skin  becomes  bald,  like  parchment 
or  leather,  stiff  and  wrinkled,  but  its  surface  is  dry  even  under 
the  crusts,  and  in  the  neighborhood  it  is  covered  with  bran-like 
epidermal  detritus.  The  severe  rubbing  may  modify  the  clini- 
cal picture  to  such  an  extent  that  the  accompanying  dennatitis 
may  cause  the  skin  to  be  raw  and  even  ulcerous.  Left  to  itself, 
the  process  spreads  gradually  and  not  by  leaps  and  bounds  as 
is  the  case  with  sarcoptic  scab ;  meanwhile  the  animals  fall  away 
in  condition,  they  move  stiffly,  cows  fall  off  in  their  milk  supply, 
and  finally  the  increasing  cachexia  sometimes  leads  to  the  death 
of  the  animal.  At  times  the  disease  improves  spontaneously 
with  the  passage  of  winter,  the  crusts  fall  off,  the  hair  grows 
again  partially,  but  the  following  winter  the  affection  recurs 
if  the  animals  are  kept  in  warm,  damp  barns,  and  then  it  as- 
sumes a  severe  form;  thereafter  alternating  improvement  and 
aggravation  dependent  on  the  time  of  the  year  may  repeat 
themselves  several  times  (C.  Muller).  The  disease  also  occurs 
in  buffaloes  and  produces  similar  symptoms  (Roll). 

3.  Dermatophagic  Scab.  This  develops  most  frequently 
in  the  grooves  at  both  sides  of  the  root  of  the  tail  where,  with 
symptoms  of  moderate  itching,  fine,  dry,  bran-like  scales  accu- 
mulate. Sometimes  the  skin  looks  at  first  as  if  dressed  with 
varnish  (Kaiser).  Mange  may  also  be  observed  in  the  fold  of 
the  fetlock  (foot  scab)  where  it  resembles  eczematous  *' greasy 
heels,"  but  on  the  whole  it  is  then  a  benign  disease  (Rabe). 
Only  in  badly  neglected  cases  it  spreads  from  those  spots  of 
predilection  to  the  croup,  loins  and  back,  on  the  perineum,  the 
inner  surface  of  the  thighs,  sometimes  also  to  the  scrotum  or 
udder. 

Apart  from  these  rare  cases  in  which  also  the  condition 
of  the  affected  animals  suffers,  the  disease  is  generally  benign 
and  may  even  remain  stationary  for  a  year  without  injurious 
results.  Its  infectiousness  is  also  slight.  In  the  cold  season 
the  disease  generally  gets  worse. 

Diagnosis.  All  three  forms  of  scab,  especially  in  their  in- 
cipient stages,  may  easily  be  recognized;  the  demonstration  of 
the  mites  also  presents  no  difficulties,  for  they  are  generally 
present  in  great  number  between  the  crusts  and  scales,  while 
the  dermatocoptes  mites  are  generally  present  at  the  periphery 
of  the  diseased  surfaces  where  the  disease  products  are  fresh. 

The  Trichodectes  scalaris  or  the  Haematopinus  eurysternus 
also  causes  itching  and  superficial  eczema,  but  their  presence 
may  be  easily  recognized  with  the  naked  eye  (it  is  to  be  remem- 
bered that  these  parasites  may  also  occur  in  mangy  animals). 
Idiopathic  itching  of  the  skin  is  differentiated  from  mange  by 
the  acute  onset  and  by  its  extension  over  considerable  portions 
of  the  body,  and  also  by  the  negative  result  of  microscopic 
examination,  while  for  eczema  the  more  acute  symptoms  of  in- 
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flauiniatioii,  and  especially  the  moist  surfaces,  are  cliaractoristic, 
in  contrast  to  the  dry  crusts  and  dry  skin  surfaet*s  in  scab. 
Riiig-worni  is  rcrognized  liy  the  roinid^  gray  or  yellow  coherent 
crusts  and  by  the  fact  that  tlie  hair  falls  out  in  round  patches. 
In  view  of  tln^  diversity  of  the  parts  of  tlie  hody  which  are 
first  attaeked,  the  differentiation  of  tlie  three  forms  of  mange 
from  one  another  can  only  present  ditTienlties  in  veiy  old  cases, 
althongh  the  dermatoplmgns  seah  never  attacks  the  whoh*  body. 

Treatment  and  Prophylaxis.     After  careful  cleansinjLc  of  tlie 
skin,  and  if  jjossible  after  clipping  of  the  hair,  the  following 
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Fig*  143.     tSftrcoptiv  Mvait  in  i\  calf. 

remedies  may  l)e  employed  best  in  fluifl  furni,  and  applied 
at  most  to  one-fourth  part  of  the  body:  5%  creoliii',  lysol-, 
or  lysofonn  sohition;  naphthalin  ointment  (1:10);  creosote  (I 
part  to  10  parts  of  alcohol  or  15  ]iart8  of  water,  or  1  |)art  of 
creosote  to  15  parts  oil) ;  iietroleum  <  witli  3  jnirts  of  water  or  an 
inditTerent  oil),  b%  tobacco  decoction,  perhai)s  also  sulphur  oint- 
ment  (1  part  to  4-5  parts  of  fat) ;  all  of  these  applications  must 
be  waslied  off  witli  soap  and  water  after  *>  days.  In  North  Ameri- 
ca the  treatment  by  dipping  is  fre<]uently  employed  (Hiekiiian), 
Mercurial  and  arsenical  prepa rations  are  generally  to  lie  avoided^ 
as  they  easily  cause  poisoning.   Finally  tlie  dennatophagus  iH*ab 
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may  suitably  be  treated  with  creolin  or  tar  liniment,  in  case  it  is 
only  limited  to  the  neighborhood  of  the  rectum  or  fetlock. 

Disinfection  of  the  stables  and  fittings  is  naturally  also 
necessary  in  order  to  secure  success. 

Literature.  McFadyean,  J.  of  comp.  Path.,  1900,  73. — Hickman,  Anim. 
Iti<1.,  1902,  4;").— Muller,  Mag.,  1860,  90.— Rabe,  Hann.  Jhb.,  1875,  78.— Uhlig,  S.  B., 
1878,  78.— Weigel,  ibid.,  1894,  129.— Wolffhugel,  Z.  f.  Infkrkh.,  1907,  III,  354. 


Mange  in  the  Oamel,  Dromedary  and  Llama.  In  Africa  sarcoptic 
scp  )  is  fre<juently  observed  in  camels  or  dromedaries,  and  in  zoological 
gardens  the  disease  may  likewise  be  seen  in  these  animals  and  in  the 
llama.  The  cause  of  the  disease  is  the  Sarcoptes  scabiei.  The  aflfection 
begins  on  the  parts  of  the  body  which  are  covered  with  thin  skin  (ingui- 
nal region,  the  lower  abdomen  and  the  axilla  region)  and  spreads  from 
here  to  the  body  and  neck,  to  the  extremities  and  to  the  tail.  Together 
with  intense  itching,  nodules  and  later  on  crusts  and  thick  scabs  form. 
At  the  same  time  the  hair  falls  out,  while  the  skin  gradually  thickens 
and  becomes  wrinkled.  If  timely  treatment  is  not  adopted,  the  skin 
becomes  cracked  as  a  result  of  continuous  rubbing  and  often  ulcerous 
patches  and  secondary  infectious  or  phlegmonous  inflammation  of  the 
subcutis  occur.  The  disease  spreads  very  ciuickly  in  a  herd,  especially 
in  spring  (Cadeac),  and  affects  principally  the  young  and  the  very  old 
animals.     The  mites  are  also  transmissible  to  man  (Piot). 

The  treatment  is  similar  to  that  in  scab  of  cattle;  but  balsam  of 
Peru  is  especially  recommended  (Johne).  The  animals  must  previously 
be  clipped  (Johne  noticed  fatal  poisoning  after  rubbing  in  of  liciu. 
cresol.  sapon.  1  A  on  all  four  extremities  and  on  the  lower  abdomen. 


(c)     Scab  of  Sheep. 

The  most  frequent  disease  of  sheep,  which  is  usually  called 
sheep  scab,  is  caused  by  the  Dermatocoptes  communis  (var. 
ovis),  while  mange  caused  by  the  Sarcoptes  scabiei  (var.  ovis)  is 
much  less  frequent ;  dermatophagus  mites  occur  only  exception- 
ally on  the  bodies  of  sheep. 

1.  Sarcoptic  Scab.  It  occurs  exclusively  on  the  parts  of 
the  body  which  are  not  cov^ered  with  wool,  beginning  generally 
on  the  lips,  in  the  neighborhood  of  the  angles  of  the  mouth  and 
on  the  edges  of  the  nasal  openings,  from  where  it  extends  to 
the  other  parts  of  the  face  and  to  the  external  surfaces  of  the 
ears  (head  scab  of  sheep);  in  exceptional  cases,  especially  if 
they  are  severe,  it  may  attack  the  feet  at  the  back  of  the  carpal 
and  tarsal  joints  and  also  spread  further  dowmvards. 

The  itching  is  intense  and  the  animals  rub  their  mouths 
vigorously  on  the  rack,  on  the  ground  and  on  the  fore  legs. 
Little  nodules  and  occasional  vesicles  form  on  and  around  the 
lips,  and  in  these  places  crusts  are  formed,  which  are  at  first 
thin,  and  later  on  rather  massive,  gray,  dry  and  firmly  adher- 
ent.   At  a  later  stage  of  the  disease  the  whole  face  may  be  cov- 
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ered  witli  a  eoliesive  layer  of  trusts  and  at  the  same  time  the 
skin  swells  as  a  result  of  frequent  rul)hin*r,  becoming  cracked 
and  raw  and  inereanin/^  ilie  swelling  of  the  face. 

The  disease  is  henign  inasmuch  as  it  soon  heals  under  treat* 
nient ;  if,  however,  it  is  uegleeteil,  the  severe  swelling  of  the  lips 
nuiy  hinder  the  taking  of  food.  Now  anil  then  the  affection  may 
be  transmitted  to  man  (Oerlaeh)^  and  on  the  other  hand  inter- 
mediate infecfioM  mav  occur  from  niangv  goats  (Wallraff  and 
Koloff). 

Accartliug  td  Roloff  &  Neumanu,  sarcoptes  mites  avoid  only  the  skin  tliat  i» 
covered  with  oily  woolp  while  in  ^heep  with  wool  that  is  not  fatty  (Hunjjariftn, 
>.'eapolitaii,  fat-tailed  j^heeji)  tJiey  also  8^4tk'  on  the  trunk  and  jnay  even  spread  qv^t 
the  whole  body;  in  this  case  only  a  few  large,  hard  and  armordike  crusts  form  on 
tho  skin. 

2.  Dermatocoptic  Scab,  This  form  of  scab  is  very  fre- 
quent as  a  llock  disease  and  occurs  exchisively  on  the  parts  of 
the  hotly  which  are  thickly  covered  with  wool,  where  the  mites 
are  well  protected  and  have  sufficient  warmth  so  that  they  are 
able  to  mnltiply  rapidly.  It  hegins  usually  in  tlie  inguinal  re- 
gion and  on  the  back,  spreading  from  here  along  the  back  to 
the  sides  of  the  body;  in  rarer  eases  it  establislies  itself  here 
first;  the  skin  in  front  of  the  chest  and  on  the  lower  abdomen 
is  never  attacked. 

At  first  one  perceives  unrest  caused  by  itching,  then  nib* 
bing  and  gnawing  of  the  posterior  half  of  the  l)ody;  soon  the 
wool  is  loosened  at  isolated  places  an<l  single  locks  of  wool  are 
raised  over  the  surface  of  the  fleece.  When  the  diseased  places 
are  seratclied  or  rubbed  with  the  hand  the  animals  show  a  feel- 
ing of  pleasure  l^y  stretching  the  head,  moving  the  lips,  nibbling 
with  the  teetli,  pressing  against  tlte  scratcliing  hand,  movements 
of  the  tail  and  scratching  with  the  hind  feet.  The  iteliing  is 
most  severe  in  the  warm  summer  time,  after  exercise,  in  the 
barn  and  at  night. 

On  parting  the  wool  oni*  encounters  lentihsized  yellow*  or 
reddish  nodules  on  tin*  skin,  jierhaps  also  little  serous  and  puru- 
lent vesicles  may  be  seen,  wiiich  dry  up  together  with  their  con- 
tents and  cliange  to  thin,  fatty,  yellowish  scales.  By  the  occur- 
rence of  fresh  scales  in  the  innnediate  neighborhood  and  the 
increasing  exntlation,  fatty  yellowish  cnists  and  scales  grad- 
ually form.  With  the  further  extension  of  the  process  the  small 
spots  unite  to  form  larger,  irre^iadarly-shaped  surfaces,  wbieh 
now  becoine  covered  with  very  tliick,  yellow  nrusts.  These  mat 
the  wool  and  art*  lifted  up  by  the  growing  hair*  As  a  result 
great  tufts  of  wool  an*  thus  raised  from  the  fleece,  and  the  sur- 
face of  the  fleece  becomes  nneven ;  larger  or  smaller  bunches 
of  wool  may  fall  out,  wdierenpon  bald  surfaces  arise  on  the 
body,  especially  along  the  line  of  the  back,  wliich  ar(>  now  cov- 
ered with  dry  scabs.  The  skin  then  appears  thickened,  stiff 
and  cracked  in  places.  In  shorn  sheep  the  crusts  are  dry  and 
brown  in  color  on  account  of  plentiful  evaporation  (Pigri44). 
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The  changes  extoiid  (|ui(*kly  iiiidpr  the  long  fleece,  espeeially 
iu  stabled  sheep,  so  that  within  G  U)  8  weeks  the  whole  of  the 
body  may  be  affected.  In  infected  tioekH  the  development  oc- 
curs more  quiekly,  bocatise  by  the  near  contact  of  the  equally 
contaiinnatiMl  fellows  fresh  mites  are  always  transnntte<l  to  the 
aflTeeted  IxHlies,  and  these  now  attack  fresh  areas  wdiich  soon 
coalesce  with  those  already  present. 

In  eonserjuence  of  the  softness  of  the  skin,  and  also  on 
acconnt  of  the  thickness  of  the  fleece,  yonng  w^i41-hrcd 
slieej)  are  generally  infected  more  easily  and  attacked  more 
severely.  If  the  disease  has  already  attacked  tlie  greater  part 
of  the  body,  enuiciation  sets  in,  and  the  increasing  anemia  and 


Fig.  144.     Lhrmatocoptic  scab  in  the  -^heep. 

cachexia  Anally  lead  to  death.  Such  an  unfavorable  result  is, 
however,  usually  observed  only  in  winter  when  the  animals  live 
huddle*!  together  in  warm  stables,  wdiile  the  disease  quickly  sub- 
sides in  summer  after  sliearing  and  wiien  they  are  in  the  open. 


Dermatopha^c  Scab.  This  fonn  of  nmnge  occurs  very 
rarely  and  is  only  slightly  contagious.  It  always  begins  on  the 
liind  fetlocks  and  their  joints  (leg  scab,  fetlock  mange)  where 
the  skin  becomes  inflamed,  covered  with  flne  little  scales,  and 
later  by  thick  crusts,  Anally  becoming  thickened  and  cracked* 
The  animals  stamp  their  feet  and  gnaw  the  affected  foot. 
Tlie  affection  only  exceptionally  passes  over  to  the  forelegs  and 
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may  rarely  extend  upwards  to  the  scrotum  or  udder;  with  the 
onset  of  spring  it  subsides  spoutaneously  to  a  striking  degree. 

Diagnosis.  The  comparatively  large  dermatocoptes  mites 
may  be  easily  found,  especially  on  the  recently  affected  places, 
under  the  damp  crusts;  while  in  older  foci  where  the  enigts 
are  hard  and  the  skin  under  them  has  lost  its  elasticity,  the 
mites  are  only  few.  Prior  treatment  aaturally  makes  the 
demonstration  of  the  mites  difficult.  For  further  data  on  the 
demonstration  of  the  mites  see  page  937. 

On  account  of  the  intense  itching  the  disease  might  be  mis- 
taken for  trembles,  and  the  more  so  as  in  this  disease  the  skin 
may  become  eczematous  in  eoiisequeiiee  of  ralibing;  yet  tlie 
other  symptoms  of  the  disease  (terror,  motor  disturbanees)  and 
the  absence  of  mites  on  the  inflamed  skin  ought  to  render  the 
differentiation  possible  in  every  case.  Mites  are  also  missed 
in  eczema  which  occurs  after  getting  wet  through  or  when  out 
in  the  open  in  the  cool  autumn  time;  it  is  much  easier  to  heal 
and  is  not  accompanied  by  such  intense  itching.  In  certain 
cases  also  the  exclusion  of  seborrhea  (soealled  false  seah,  ta! 
low  maiige)  might  present  difficulties,  because  in  this  complaint 
whitisK  yellow  fatty  scales  or  lamellae  form,  and  later  on  the 
wool  may  fall  out,  or  at  times  the  animals  pull  it  out.  In  con- 
trast to  scab,  however,  the  skin  appears  normal  in  seborrhea, 
intense  itching.is  absent,  and  the  ilisuaso  dut^s  not  siircu  J_  In  the 
flock,  although  the  sim^ultaneous  affection  of  several  animals  is 
quite  possible  if  they  are  fed  unsuitably.  Itching  also  exists  in 
the  presence  of  parasitic  insects  (Trichodectes,  Melophagus) 
or  ticks,  yet  one  can  see  these  with  the  naked  eye  between  the 
hairs  of  wool,  and  the  skin  appears  uninjured  thereby. 

The  shepherds  often  seek  to  make  the  scab  of  sheep  unrecognizable  to  a 
certain  degree  by  the  examining  veterinary  surgeon.  The  pleasure  exhibited  by 
an  affected  animal  on  scratching  is  sought  to  be  suppressed  by  pressing  the  sheep 
to  be  examined  between  the  thighs.  By  some  remedies  that  may  have  been  em- 
ployed the  discovery  of  the  mites  is  rendered  difficult,  and  perhaps  a  severe  inflam- 
mation of  the  skin  may  be  produced,  which  on  scratching  is  manifested  rather  by 
signs  of  pain.  Such  applications  (soealled  grease  spots,  or  grease  plates)  should 
always  awaken  suspicion  of  scab  and  lead  to  a  careful  examination. 

The  different  forms  of  scab  may  easily  be  distinguished 
from  one  another  according  to  the  parts  of  the  body  attacked, 
quite  apart  from  the  fact  that  the  dermatocoptic  scab  is  far 
more  frequent  than  both  other  forms. 

Treatment  and  Prophylaxis.  On  account  of  its  frequency 
and  economic  importance,  dermatocoptic  scab  is  most  frequent- 
ly the  object  of  treatment  and  is  in  itself  cured  easily  enough, 
but  the  carrying  out  of  the  treatment  in  practice  is  trouble- 
some, since  many  animals  must  be  treated  at  once  and  one  must 
be  particular  to  protect  the  wool  wherever  possible.  Since  it 
is  not  always  possible  in  a  scabby  flock  to  separate  the  com- 
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pletely  healthy  from  the  already  affected  sheep,  because  single 
mites  under  the  wool  or  even  little  nodules  or  crusts  may  be 
easily  overlooked  on  the  most  careful  examination,  the  disease 
may  be  exterminated  only  by  treating  all  the  animals  in  an 
affected  flock  by  dipping  or  washing,  or  in  mild  cases  of  disease 
by  smearing. 

The  radical  treatment  by  means  of  dipping  can  only  be 
undertaken  in  the  warm  time  of  the  year  because  of  the  danger 
that  the  animals  catch  cold  afterwards,  and  all  the  more  so  as 
the  sheep  generally  must  previously  be  shorn.  In  cases  where 
the  disease  occurs  in  the  cold  time  of  the  year,  and  if  the  disease 
is  only  slight,  the  visibly  diseased  animals  should  receive  pre- 
liminary treatment  in  order  to  prevent  or  hinder  the  spread  of 
the  complaint,  and  with  the  onset  of  the  warm  time  of  the  year 
thorough  treatment  may  be  given  to  the  flock. 

The  treatment  by  inunctions,  which  is  adopted  in  ordinary 
sheep  scab,  is  only  palliative ;  it  consists  in  rubbing  the  diseased 
parts  of  the  skin  at  times  with  anti-parasitic  ointments,  lini- 
ments or  oils.  For  this  purpose  are  suitable  applications  of  10% 
carbolated  or  creosote  oil,  creolin-,  lysol-,  cresol-  or  bacillol 
liniment  (1  part  of  creolin,  lysol,  liquor  cresoli  saponatus  or 
bacillol,  1  part  of  alcohol,  8  parts  of  green  soap),  petroleum, 
llelmerich's  ointment,  oil  of  turpentine,  nicotine,  and  gray  mer- 
cury ointment  (only  to  be  employed  on  a  few  animals,  when 
these  do  not  come  in  contact  with  lambs).  Ostertag  succeeded 
in  eradicating  scab  from  flocks  by  inunctions  with  5%  of  oil  of 
turpentine  aaded  to  the  juice  of  pressed  tobacco,  applied  to  all 
suspicious  places ;  this  treatment  was  repeated  2  or  3  times  at 
intervals  of  7  days.  On  the  other  hand  the  observations  of 
government  veterinary  surgeons  in  Germany  lead  to  the  con- 
clusion that  the  use  of  inunctions  exerted  an  unfavorable  in- 
fluence on  the  total  results  in  by  far  the  great  majority  of  cases 
of  scab. 

The  only  thorough  cure  is  by  dipping,  and  is  best  carried 
out  in  warm  weather.  This  is  preceded  by  shearing  of  the  sheep 
and  by  the  usual  simple  water  bath,  not  only  in  order  to  utilize 
the  wool,  but  also  in  order  that  the  remedies  employed 
may  come  in  intimate  contact  with  the  diseased  surfaces.  In 
case  of  necessity  long  fleeced  animals  may  be  treated,  yet  here 
the  result  is  uncertain,  although  Gmeiner,  Griin  and  others  con- 
sider that  dipping  the  sheep  in  such  cases  is  advantageous,  be- 
cause the  dip  being  stored  up  for  days  in  the  fleece  can  exert  its 
effect  for  a  much  longer  time.  After  shearing  it  is  advisable 
in  severely  affected  animals  to  soften  the  massive  crusts  with 
soft  soap,  or  better,  to  rub  in  a  parasiticide  immediately,  such 
as  creolin,  bacillol-,  cresol-  or  lysol-liniment,  and  on  the  next 
day  to  scratch  off  the  crusts  with  a  wooden  knife  or  wash  them 
away  with  soap  and  water.  (In  Prussia  this  preparatory  smear- 
ing is  especially  recommended  before  dipping  in  cresol  prepa- 
rations.)   The  dipping  then  follows  3  to  4  days  later,  in  the  case 
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of  arsenical  dip5^  after  8  to  14  days,  l)nt  the  dip  iniist  be  re- 
peated oiiee  or  twice  after  an  interval  of  8  days,  espeeiallj*  if 
cresol  preparations  are  employed. 

Dips.    While  formerly  rather  eom plicated  mixtares  were  employed 

whieli  stnined  tlie  wool  more  or  less,  simpler  appliealions  are  now  useil 
which  save  tin-  wool  as  much  as  pos.sihle.     The  following  are  used: 

Dips  Containing  CresoL  The  dipping  fiiiid  in  a  2  to  2\^%  watery 
sf^lutioii.  which  is  i>rcf)ared  hy  adding?  for  every  100  sheep  5  to  6.75  liters 
of  purified  creolio  Pearson  (Frohner),  or  lysol  (Maisel),  or  liquor 
eresoli  saponatiis  (Hniadl  &  Gmeiaer),  or  baeillol  (Paszotta)  to  250 
liters  of  water,  wldcli  should  he  poor  in  lime,  and  mixed  1  horoiigrhly.  The 
advantage  of  ercsol  baths  lies  in  their  simple  mode  of  preparation  and 
in  their  ehcapiiess  (the  cost  of  a  bath  is  al)ont  $2,00),  also  in  the  fact 
that  the  wool  suffers  no  injury.  On  this  aeeonnt  baths  containing  cresol, 
but  esjieeially  Friihiier  s  creolin  bathj  are  at  present  most  frequently 
employed  in  eases  of  scab. 


Tbe  tlippm^  procedure  ia  &h  follows:  one  of  the  mixtures  meDlioneil  is 
heated  to  36  to  *1^'  V.  ami  poured  into  a  wide  bath  tub;  near  this  it  is  weH  \o 
place  a  sc^ronU  shallow  bath.  The  sheep  are  then  bathed  slowly  in  sueli  a  maimer 
that  a  man  seises  the  fore  and  hind  lejjs  ami  another  the  head  of  the  sheefn  at  the 
same  time  closinj^  the  eyes  of  the  animals  with  his  thumbs,  whereupon  the  if»liee|> 
is  dipped  into  the  fluid  with  itn  baek  duwnwartfs  and  held  there  for  3  tuitiutes 
in  snch  a  way  that  only  the  niiHal  part  of  the  face  is  above  the  level  of  the  dip* 
One  must  be  careful  that  none  of  the  tluiil  is  swallowed.  Then  the  sheep  is  ptaee^i 
on  its  lepa  in  the  shallow  nibbing:  oiT  tnb  elose  at  hand,  and  is  brushe^b  kneaded^ 
Feratehed  and  worked  all  over  the  body  by  two  other  men,  es|>eeial  attention  beinjf 
paid  to  the  visildy  di-^ea^ed  parts  of  the  skin,  and  the  t^ru*?ts  bein^  reniovei!  as  far 
as  possible.  This  beiJij,'  done,  the  sheep  is  airain  dippeil  in  the  bath  fluid  and  then 
set  free*  In  woolly  sheep  one  lintits  the  operations  to  workinjj  on  the  skin,  un 
ravellinfr  the  matted  wool  and  running  one's  hand  through  the  fleece.  In  ewe«  tl»e 
udder  should  afterwards  be  wa-^hed  earefully  with  water. 

The  dip|ving  o|(e rations  f^houh!  be  carried  out  in  a  place  that  in  free  from 
draught,'^,  ideau  an4  t^nnny,  anVl  the  sheep  should  be  protected  from  cold  and  wet 
until  they  are  eoinpletely  dry.  If  some  sheep  show  symptoms  of  scab  after  tbe  second 
dipping  8  days  following  the  firs«t,  the  whole  f!oek  will  have  to  be  dijtped  a  third 
time. 

The  PruBsian  regulations  of  the  year  1889  ordered  the  nse  of  Frohner"^ 
creolin  dip  oftieially.  In  this  manner  750,000  sheep  were  treated  in  Prustsia,  ii 
the  years  IHhh  to  1901,  and  85%  were  cured*  Although  Frdhner-g  method  ^eeinl 
to  have  f) roved  eflfeetive,  the  desirable  limitation  of  the  disease  did  not  occur,  and 
besides  several  eaj^es  of  poisoning  have  been  observed.  Tn  the  year  1903  the  chore 
of  dipping  fliuds  was  left  to  the  judgment  of  the  attemiing  veterinary  surgpoa; 
but  the  official  orders  reeoimnend  a.H  effective  the  arsenic  dips,  nicotine  dips,  as  well 
as  the  i-re^olit'  dips  already  nu'ntioned.  (The  eiuployment  of  inunctions  is  also  per* 
mi  tied  in  mild  eases.) 

After  the  employment  of  baeillol  Imths  which  were  heated  to  35"  C.  recording 
to  directions,  Lowel  &  Conze  noticed  rather  violent  symptoms  of  poisoning  which 
disappeared  after  2  hours j  after  the  temperature  had  been  reduced  to  30*  C.  th 
aniinals  were  not  affected, 

Arseniral  Dips.  These  contain  as  a  rule  a  V^  ^^  ^%  solution  of 
arseuious  acid,  and  are  generally  used  in  Finance;  recently,  they  have 
also  been  recommended  agraiii  in  Germany.  They  are  very  effective 
that  in  most  cases  one  <lipi>ing  sofliees,  yet  now  and  again  they  caus 
poisoning  as  a  result  of  tlie  arsenic  they  contain,  especially  if  the  skii 
suffers  injnry  during  shearing;  it  is  for  this  reason  that  they  wci 
displaced  in  most  countries  by  other  dips.  On  this  account  it  appears 
advisable  to  carry  ont  the  dipping  only  1  to  2  weeks  after  shearing, 
and  feeble  or  diseased  sheep  should  not  he  treated  at  all  with  araenic&l 


Scabies  of  Sheep.  953 

dips.  The  udder  and  especially  the  teats  and  teat  openings  in  ewes 
should  be  rubbed  with  fat  or  oil  before  bathing  in  order  to  prevent  the 
entrance  of  the  dipping  fluid  into  the  udder  and  subsequent  diminution 
of  milk  supply.  The  hands  and  arms  of  operators  should  also  be  free 
from  injuries,  and  the  skin  should  be  repeatedly  anointed  with  fat  or 
oil  during  the  dipping  process  in  order  to  save  the  skin  from  becoming 
brittle.  All  arsenical  baths  should  only  be  used  after  the  drug  has  been 
dissolved  completely. 

The  original  Tessier's  dip  contained  1.5  kg.  of  arsenic,  10  kg.  of  sulphate  of 
iron,  and  100  liters  of  water,  which  contents  were  mixed  together  and  boile<l  for 
10  minutes. 

Clement  *s  dip  only  differs  from  the  above  in  containing  5  kg.  of  sulphate  of 
zinc  instead  of  iron. 

Matthews'  dip  is  iron  or  zinc  sulphate,  to  which  10  kg.  of  alum  is  a<lded. 
(Scheuerle  &  Kehm  recommended  a  solution  of  0.5  kg.  of  arFenic,  6  kg.  of  alum  and 
100  liters  of  water.) 

Trasbot's  dip  contains  1  kg.  of  arsenic,  5  kg.  of  sulphate  of  zinc,  0.5  kg.  of 
aloes  and  100  liters  of  water;  the  arsenic  on  the  one  hand,  the  sulphate  of  7iuc  and 
the  aloes  on  the  other  must  be  dissolved  separately  in  the  water  and  then  niixe<l 
well   together. 

Eberhardt's  dip  consists  of  2.5  parts  of  arsenic,  20  parts  of  alum  and  300 
parts  of  water. 

In  Fowler's  dip  1  part  of  arsenic  and  potash  are  dissolved  in  100  parts 
of  water. 

Viborg's  dip  is  prepared  by  dissolving  1  part  of  arsenic  and  potash  in  100 
parts  of  vinegar  and  water. 

The  Prussian  regulations  recommend  Eberhardt's,  Matthews*,  Fowler's,  as 
well  as  Viborg's  dips. 

The  use  of  arsenical  dips  is  in  general  quite  similar  to  that  of  cresolic  dips; 
the  sheep  should  remain  2  to  3  minutes  in  the  fluid  and  then  be  vigorously  rubbed 
with  brushes. 

Tobacco  Dips.  The  dipping  fluid  consists  of  a  2  to  5%  tobacco 
decoction  to  which  a  definite  quantity  of  carbolic  acid  or  potash  has 
been  added.  Tobacco  dips  are  generally  efficacious  and  the  cost  of 
their  preparation  is  not  high. 

The  tobacco  dip  recommended  by  the  Prussian  Government  is  made  by  boil- 
ing 7Y2  kg.  of  cut  up  homegrown  tobacco  in  50  liters  of  water  for  half  an  hour. 
Then  the  tobacco  is  separated  by  straining,  1  kg.  of  liquid  carbolic  acid  an<l  1  kg. 
of  potash  are  added  to  the  liquid,  as  well  as  suflicient  water  to  make  up  the  bulk 
to  250  liters.  The  temperature  of  the  dip  should  be  SO**  R.  (35**  C),  the  duration 
of  the  dipping  is  2  minutes.  The  surface  of  the  body  of  sheep  taken  out  of  the  bath 
should  be  worked  for  2  minutes  by  brushing,  unraveling,  rubbing  and  milling. 
Mangy  sheep  are  then  dipped  again,  and  rubbed  down. 

Gerlach's  bath  is  divided  into  2  sections,  the  preparatory  bath  for  softening 
the  crusts  consisting  of  2  parts  of  potash,  1  part  of  burnt  lime,  and  50  parts  of 
water,  and  the  real  scab  dip  consisting  of  3%  tobacco  decoction,  to  be  uped  the  day 
after  the  preparatory  bath.  Since  the  tobacco  decoction  kills  only  the  living  mites 
but  not  the  eggs,  the  bath  should  be  repeated  after  5  to  8  days  in  order  to  destroy 
the  mites  that  have  been  hatched  from  the  eggs  in  the  meanwhile.  According  to 
Roloff  it  is  better  to  use  a  5%  tobacco  decoction,  the  effectiveness  of  the  dipping 
being  increased  decidedly.  A  disadvantage  of  the  method  lies  in  the  fact  that  the 
preparatory  bath  affects  the  hands  of  the  attendants  rather  badly. 

The  dip  of  Kaiser  &  Ostertag  consists  in  a  modification  of  ZUndel  ^s  dip,  and 
is  prepared  by  dissolving  1.5  kg.  of  crude  carbolic  acid,  1  kg.  of  burnt  lime,  and 
3  kg.  each  of  soda  and  soft  soap  in  260  liters  of  a  2%  tobacco  decoction. 

Other  Scab  Dips.  Aside  from  the  above  mentioned  dips  various 
others  used  to  be  employed  which  were  cheaper  but  less  reliable.  As 
such  may  be  mentioned : 

The  socalled  Walz's  lye  which  consists  of  4  parts  of  burnt  lime,  5  part  of 
potash  (or  60  parts  of  wood  ash),  6  parts  of  stinking  animal  oil,  3  parts  of  tar, 
200  parts  of  cattle  urine  and  800  parts  of  water.     The  lye  has  a  very  weak  action. 
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80  that  in  severe  disease  it  must  be  repc-ated  at  IntervAk  of  5  to  S  dajs.  &s  often  a» 
4  to  5  times f  moreover,  the  wool  in  coJore'l  browo  by  it. 

Zfindel's  scab  dip  is  preparefl  Ukt*  Kaiser  &  Ostertag's  dip,  w5th  tlie  tVttler- 
ence  however  that  pare  water  is  u^cd  instead  of  tobaeco  tieeoctlon.  In  li^^ht  ea^i?^ 
one  dipping  suffices;  in  ^vere  easeft,  however,  a  repetition  of  tbe  trf^atmenr  is 
necessary.  The  dip  does  not  affGct  the  wool  (aceordinf^  to  Zunilel  pure  carVioHc 
acid  is  to  be  preferred  to  crude,  for  the  oj1»  of  tar  are  also  effective). 

BeeenUy  Begenbo|[eii  has  lutrotjuced  akaprin  baths,  bijt  Hiibiger  did  not  find 
these  sufficiently  efFective  (the  authors  aotleed  the  same  thing  in  ^rcoptie  mcah 
of  the  dog  and  horse). 

The  lime  and  sulphur  dip  has  recently  been  uf^d  more  ^jctensively  in  North 
America  as  w^  as  in  the  Eiif^lish  Colon ies^  especially  in  Boiitfa  Afrlr^a  and 
AnstmJia.  These  dips  have  ilifferent  const ituent^,  but  are  jjenerally  [trepanfd 
from  sulphur,  lune  partly  slaked  and  partly  uDi^laked,  and  boiling^  water  (Sainton  & 
StOes).    The  results  are  q\nte  favorable. 

1.  Becently  theroeot  liatha  have  now  and  ^ijain  been  employed  in  Germany 
(1  part  of  fluid  theroeot  in  4  parts  of  water)  i  in  isolated  i-^^e^,  howtwer^  poisoning 
has  been  noticed,  which  i^  attributable  to  the  mert'ury  coutained  in  th«>  remedy. 
Especial  caution  seems  to  t>e  necessary  in  the  treatment  of  aniniata  and  in  sucking 


After  each  treatment  of  sheep  it  appears  necessary  to  thorongrhiy 
cleanse  the  sheep  house  and  disinfect  the  ground,  tbe  walls  and  racks. 
For  this  purpose  the  ground  is  thoroughly  soaked  with  hot  lye  after  the 
Straw  and  the  upper  layer  of  dirt  have  heen  n^moved  and  before  the 
ground  is  disinfected.  The  wooden  parts  and  the  walk  are  also  washr-d 
with  lye  and  are  painted  \rith  fresh  lime.  After  the  last  disinfeetioa 
it  is  advisable  to  ventilate  the  stahle  thoroughly  for  two  weekg  hefoF 
sheep  are  permitted  to  enter  it. 

During  the  treatment  as  well  as  previously  to  it  tlie  afiieep 
shouldy  if  possible,  be  fed  intensively,  for  they  are  mudli  weak* 
ened  by  the  energetic  treatment,  and  those  that  are  severely  iU 
may  be  completely  exhausted.  After  the  treatment  is  completed 
the  flock  should  be  watched  for  some  time  (in  Germany  a  period 
of  8  weeks  is  prescribed)  in  order  to  determine  a  definite  cure; 
the  disappearance  of  itching  and  the  even  aftergrowth  of  wool 
are  especially  to  be  noted. 

The  treatment  of  sarcoptic  and  dermatophagic  scab  con- 
sists in  removing  the  softened  crusts  and  in  the  repeated  dress- 
ing of  the  affected  parts  of  the  body  with  anti-parasitic  oint- 
ments and  oily  substances  (see  page  951). 

Literature.  Brandl  &  Gmeiner,  W.  f.  Tk.,  1901,  229  (Lit.).— Frohner  & 
Wittinger,  Der  preuszische  Kreistierarzt,  1905,  II,  351. — Oerlach,  A.  f.  Tk.,  1877, 
III,  326.— Oriin,  W.  f.  Tk.,  1905,  602.— Kaiser,  Vortr.  f.  Tzte.,  1886,  IV,  10,  H.— 
Lowel,  Conze,  Pr.  Vb.,  1908,  I,  94.— Matthieu,  Bee.  1856,  434.— Mathis,  J.  v^.,  1898, 
25.— Noack,  S.  B.,  1898,  95.— Ostertag,  D.  t.  W.,  1908,  459.— Paszotta,  Monh.,  1901, 
XII,  243.— Pr.  Vb.,  1902,  I,  145.— Rabiger,  Monh.,  1901,  XII,  190.— Salmon  & 
Stiles,  Anim.  Ind.,  1897,  98. — Schlampp,  Therap.  Technik,  1906,  I,  216. — Schleg, 
8.  B.,  1877,  83.— Walz,  Natur.  u.  Behandl  d.  Schafraude,  1812.— Ziirn,  W.  f. 
Tk.,  1874,  121. 


(d)     Scabies  of  the  Goat. 

Mange  of  the  goat  is  most  frequently  caused  by  sarcoptes 
scabiei  s.  squamif erus ;  much  more  rarely  is  the  disease  caused 
by  the  dermatophagus  communis,  while  dermatocoptic  scab  (in 
the  external  ear  passage)  has  hitherto  only  been  observed  by 
Nallet,  Morat  and  Mense. 
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1.  Sarcoptic  Scab.  It  begins  on  the  face,  especially  on 
the  lips,  around  the  nasal  openings  and  on  the  ears,  passing, 
however,  in  severe  cases  to  the  body,  the  lower  abdomen,  the 
udder  and  finally  to  the  extremities.  At  first  gray,  dry,  bran- 
like scales  form,  later  on,  however,  the  skin  at  these  places  is 
covered  with  large  crusts  which  are  bluish  gray,  glistening, 
fissured  and  hard,  and  is  also  thickened  and  wrinkled ;  the  hair 
falls  out,  and  the  bald  spots  formed  in  this  manner  coalesce  to 
produce  large  hairless  patches.  Itching  is  very  marked.  In 
this  severe  form  the  nutrition  of  the  animals  suffers  very  much, 
and  in  consequence  they  die  not  infrequently  (the  mortality 
figure  may  be  as  high  as  50%). 

Scabies  of  goats  is  apparently  transmitted  now  and  then  to 
horses,  cattle  and  pigs  (Wallraff )  and  in  several  enzootics  man 
has  also  been  affected  (Roloff  transmitted  the  disease  artificial- 
ly to  short-wool  sheep  wath  smooth  fleece  that  does  not  get  soaked 
by  perspiration). 

2.  Dermatocoptic  Scab  (ear  mange).  This  form  of  scab, 
which  occurs  enzootically  in  the  Congo  State,  manifests  itself 
by  the  collection  of  brown,  fungus-like  scabs  in  the  external  ear 
passage,  which  form  firm  plugs  in  the  meatus  and  lead  to  deaf- 
ness. The  appetite  is  diminished  and  the  animals  perish  after 
several  months  of  illness. 

3.  Dermatophagic  Scab.  According  to  Delafond,  this  be- 
gins on  the  neck,  along  the  line  of  the  back,  eventually  on  the 
root  of  the  tail,  and  then  spreads  to  the  sides  of  the  body;  the 
face,  ears,  extremities,  udder,  and  tail  remain  exempt.  By  this 
localization  alone  sarcoptic  scab  might  be  differentiated.  Other- 
wise the  skin  changes  are  similar  to  those  of  sarcoptic  scab, 
only  that  here  the  affection  spreads  more  slowly  and  its  course 
is  milder.  Parker  saw  no  falling  out  of  hair  in  one  case  but 
only  the  formation  of  hard  scabs  on  the  thickened  skin,  which 
were  damp  on  their  imder  surface. 

Treatment.  Since  dipping  is  badly  borne  by  goats  (Wall- 
raff  used  Walz's  dip  with  success),  treatment  is  limited  to 
the  application  of  anti-parasitic  ointments  and  oils  (see  pages 
942  and  951).  Clipping  the  hair  promotes  the  successes  of  treat- 
ment. 

Literature..  Ha>)le,  6.  Vj.,  1H77,  XLVTI,  53.— Mense,  Handb.  <1.  Tropen- 
krankh.,  190— »  TIT,  791.— Roloff,  A.  f.  Tk.,  1S77,  III,  311.— Sander,  ibid.,  1896, 
XXII,  63.— WallraflP,  Rep.,  1854,  297. 

(e)     Scabies  of  the  Dog. 

True  mange  of  the  dog  is  caused  by  the  Sarcoptes  scabiei 
s.  squamiferus;  in  addition  to  this  parasite  the  Dermatophagus 
communis  (var.  canis)  is  found  exclusively  in  the  external  ear 
passages. 
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h  Sarcoptic  Scab.  This  disease,  whicli  is  very  general  in 
dogs,  occurs  most  freqiiontly  on  the  head,  the  bridge  of  the  uose^ 
the  orhital  rims  or  on  the  base  of  the  ears;  not  infrequently, 
however,  the  niorhid  chauges  oeeur  on  the  front  of  the  ehest,  on 
tlie  lower  abdoiuen,  in  tlie  axilla,  on  tlie  inner  surfaces  of  the 
thighs,  on  the  root  of  the  tail,  and  subsequently  they  pass  on 
to  tlie  other  parts  of  the  body,  and  finally  extend  over  the  whole 
body.  Tjittle  papules  appear  on  round  inflamed  places,  some  of 
them  changing  to  vesicles  or  even  to  pustules,  especially  on  thin- 
skinned  places.  On  the  diseased  skin  profuse  brandike  scales  are 
formed  at  first,  and  later  yellowish  gray  crusts ;  the  skin  thickens 
in  consequence  of  frequent  scratching  or  rubbing  and  exhibits 
tinek  folds  on  face,  neck  and  chest.  The  hair  falls  out  prema- 
turely and  in  this  way  irregnlarly  shaped  bald  spots  form,  which 
coah'sce  into  large  hairless  patches.  As  in  horses  this  form  of 
mange  frequently  runs  its  course  accompanied  by  iirofiise  des-: 
quamation  (Fig.  145). 


Fig.  145.     Sarvopiiv  itutitfje  in  the  ilo^. 

The  <levelopment  of  the  disease  is  mostly  accompanied  l>y 
violent  itching,  whereupon  the  aninml  becomes  very  restless  if 
kept  warm,  and  injures  the  aileeted  places  by  frequent  seratch* 
ing,  gnawing  and  rubbing.  If  the  disease  is  prolonged  and 
spreads  to  the  greater  part  of  the  body,  the  animals  become 
emaciatefl  and  at  times  emit  a  peruliar  mouse-like  smell 
{Hebrant  Sc  Antoine),  Finally,  if  no  treatment  is  undertaken, 
they  die  with  sjinptoms  of  cachexia. 

2.    Dermatopbagic  Scab.     (Ear  mange.     Scabies  auricn- 

laris,)     In  the  external  auditory  meatus  of  the  dog  demmto- 
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phages  frequently  occur.  Thus  Becker  found  dermatophagos 
in  the  external  auditory  meatus  in  17.3%  of  all  dogs  suffering 
from  external  otitis,  while  in  dogs  without  ear  disease  none 
were  found.  Otherwise  the  mites  seem  to  occasion  only  itching 
and  do  not  of  themselves  cause  any  inflammation,  the  skin  of  the 
ear  being  found  uninjured  now  and  then  in  spite  of  an  abundant 
invasion.  The  otitis,  which  is  frequent  when  mites  are  present, 
is  a  secondary  affection,  being  due  to  the  fact  that  injuries  and 
soiling  of  the  outer  ear  and  auditory  passage  easily  arise  from 
scratching  and  from  shaking  the  head  (see  page  854).  The 
sjTnptoms  which  may  be  referred  to  the  presence  of  dermato- 
phagus  mites  consist  in  frequent  scratching  of  the  ears,  shaking 
the  head,  whining,  howling  and  rubbing  the  ears  on  any  conve- 
nient objects  (Becker).  These  signs  of  itching  are  especially 
noticed  in  warm  places  and  during  the  night.  Subsequently 
baldness  of  the  lobes  of  the  ears,  scratches,  abrasions,  bloody 
ears,  and  finally  the  symptoms  of  otitis  externa  become  mani- 
fest (see  page  854).  In  addition  epileptiform  spasms  and  deaf- 
ness have  also  been  reported  (Megnin,  Nocard,  Becker).  In 
the  absence  of  inflammatory  products  in  the  ear  passages  the 
mites  may  be  seen  with  the  unaided  eye  as  fine,  grayish  white 
and  partly  movable  points,  or  they  cover  the  surface  of  the 
skin  with  an  adherent  powdery  layer  (Becker).  They  are  most 
numerous  near  the  drum  of  the  ear. 

Diagnosis.  Sarcoptic  mange  may  be  mistaken  for  acariasis, 
and  all  the  more  so  as  this  very  frequently  commences  on  the 
above  mentioned  parts  of  the  head.  But  here  itching  is  quite 
slight  or  completely  absent,  and  one  often  sees  bluish  red  pus- 
tules on  the  skin  which  always  contain  many  acarus  mites.  Sar- 
coptes  mites  are  on  the  contrary  difficult  to  demonstrate.  Both 
these  forms  of  scab  may  be  present  at  the  same  time  in  one  ani- 
mal. The  difficulty  in  obtaining  mites  makes  it  hard  to  dis- 
tinguish scab  from  dry  eczema,  in  case  this  is  not  limited  ex- 
clusively to  the  back  but  occurs  also  on  other  parts  of  the  body. 
Intense  itching  which  is  out  of  proportion  to  the  changes  in  the 
skin  is  indicative  of  scab.  Other  parasites  (lice,  fleas,  ticks) 
may  be  seen  with  the  naked  eye. 

Treatment  and  Prophylaxis.  To  secure  lasting  results  it 
is  very  advisable  to  extend  the  treatment  over  the  whole  body. 
It  should  be  commenced  by  clipping  the  hair  at  least  over  the 
diseased  places  and  round  about  them,  after  which  the  parts  of 
the  body  that  are  covered  with  crusts  may  be  rubbed  with  green 
soap,  the  softened  crusts  being  removed  with  brushes  and  luke- 
warm water  after  1  to  2  hours.  The  treatment  proper  then 
follows  on  the  next  day  and  is  most  appropriately  carried  out 
in  sections;  thus  each  day  only  a  third  or  a  fourth  of  the 
surface  of  the  skin  is  treated  energetically,  the  dressing  being 
left  on  the  skin  for  4  or  5  days  and  then  washed  off  with  luke- 
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warm  soap  and  water  or  with  Vii  to  1%  liver  of  sulphur  solu- 
tion. This  operation  must  be  repeated,  with  interniissions  of 
3  to  4  days  until  thf  skin  I'ornis  no  further  crusts  and  the  itch- 
ing lias  disappeared  eoinpletely.  One  nmst  restrain  the  animal 
as  much  as  possible  from  licking  tbe  applieation  (muzzle,  bind- 
ing the  mouth,  broad  collar  of  stiff  paper,  etc.)* 

Of  the  remedies  which  are  capable  of  killin(»-  the  mites,  the 
following  are  the  most  useful:  tar  in  the  form  uf  liniment  (pix 
liquida,  sapo  viridis  aa  1  part,  alcohol  1  to  5  parts)  ;  ereolin, 
lysol,  and  iehtliyol  in  similar  form  and  composition;  creosote 
(in  10%  oily  mixture  or  with  5  parts  of  gre^en  soap  and  alcohol)  j 
further  for  sensitive  dogs  and  for  the  region  of  the  eye  and 
nose,  Peruvian  balsam  and  styrax  uuiy  be  uscmI  (pure  or  mixed 
with  some  alcohol,  glycerine  or  oil).  According  to  Fettiek, 
eudermol  (salicylate  of  nicotine)  in  the  fonn  of  a  1%  ointment 
lias  answered  well  (expensive!).  Cresol  liniment  (aqua  oreso- 
lica  2  parts,  soft  soap  and  alcohol  aa  1  part)  is  of  exeeUent 
service  in  mild  cases.  Winter  found  a  watery  solution  of 
therosot  (1:4)  rapid  and  safe  in  its  effect.  When  emploj^ing 
tar  or  earbolie  preparations  it  is  advisable  to  give  Glauber  salts 
internally  to  the  aflV^eted  animals  {2.5  gm.  per  day)  in  order  to 
avoid  phenol  pcvisoning,  or  at  least  to  watch  the  general  condi- 
tion and  the  urine  for  any  signs  of  commencing  intoxication 
with  pbenol. 

For  the  treatment  of  ear  scab  tlio  external  auditory  meatus 
Is  first  fo  lie  eleansed,  after  whifli  eartiolic  acid  or  creosote  in 
oil  or  glycerine  (10%),  also  naphthol  oil  (naph<hol  10*0  g., 
ether  30.0  g.,  olive  oil,  100.0  g.),  may  lie  instilled  for  a  few  days. 

During  the  treatment  the  animals  should  be  fed  well  and 
protected  from  cokb  As  prophylactic  treatment  careful  dis- 
infection of  the  stable  and  of  blankets,  etc.,  is  recommended^ 
and  the  diseased  animals  should  be  separated  from  other  ani- 
mats  until  their  recovery  is  complete. 

Literature.  Albrocht,  W.  f.  Tk..  1001,  194,— R4^rk(»r,  Monk,  1907,  XVITT, 
fJ47  (Lit.).— nmnill  &  Gmpiner,  W.  f.  Tk.,  IftOO,  177.^Doich,  S.  B.»  li)03,  S4,— 
Fettirk.  Z.  f.  Till.,  1901,  V,  2f»L— Frn)iner,  A.  f.  Tk,,  18S7,  XTTI,  .-^^l.— M^gnin, 
Ke<>.,   1881,   120,— Bievel,  D.   t.   W.,   1901,   105,— St-hlampp,  Tberap.   Tecbmk,    1906, 
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(f )     Scabies  of  the  Cat. 

Sarcoptic  Scab,    Man^e  canned  by  the  Sarcoptes  minor  be- 

grins  on  the  ears  and  in  their  iTrniUHliate  neighhorhood,  then  it 
generally  passes  on  to  the  head,  hnt  exceptionally  also  attacks 
the  feet  and  the  sacral  region. 

In  corijiinction  with  intense  itehin^^  the  anhnals  wipe  the 
head  with  tlieir  paws,  shake  the  head  and  rnb  on  neigidioring 
objects.  Stnall  papnh^s  and  vesicles  form  on  the  skin,  and  soon 
this  is  eovered  with  a  thiek,  brandike  laver  which  later  on  grad- 
ually changes  to  rather  thick,  gra>ish  yellow,  dry,  fissured  scabs 
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(Fi^.  146).  Hand  iu  liaud  with  tbis  process  the  hair  falls  out 
on  tlie  diseased  irarls,  while  the  skin  itself  beeunirs  thickened 
and  wi'inkled.  In  severe  eases  the  eyelids  swell  and  ininilent 
rotijunctival  eatarrh  sets  in.  Owin^  tu  swelling  of  the  ate  of 
tiie  nostrils  In^eathing  becomes  diffieult,  the  aninuils  become 
eriuieiated  and  die  of  the  disease  in  3  to  6  months. 

Bermatophagic  Scab.  (Ear  mange.)  This  manifests  itself 
by  sinular  symptoms  to  those  in  the  dog  (see  page  906)  but 
occurs  very  seldom. 

BiagBOsis.  The  localization  of  the  skin  disease  leading  to 
the  fortnation  of  crnsts  in  tlie  neighborhood  oF  the  ears  and 
on  the  head  is  characteristic  of  the  affection;  the  microscopical 
examination  of 
tlie  crnsts,  in 
winch  the  mites 
are  present  in 
great  qnantity, 
makes  the  (hs- 
(^ase  easily  rec- 
nynizaljle. 


Treatment, 

Since  cats  will 
not  stand  wash- 
ing and  bathing^ 
the  treatment  is 
lindted  to  the 
ns(*  of  ointments 
winch  can  be  re- 
moved by  nib- 
bing with  dry 
bran.  The  best 
ointment  is  that 
of  llelnierich 
(snlphur  snhlim. 
.suilli    60.0    gm.). 


Fig.  146.    Sarcoptic  mange  m  the  cat. 


adeps 
with 


LjO  gnu,  potassinm  carb.,  8.0  gm. 
The  treatment  of  small  surfaces 
Peruvian  balsam  has  afforded  good  results,  but  this  remedy 
may  cause  severe  s\inptonis  of  brain  irritation,  and  even  death, 
especially  in  an  extensive  spread  of  the  disease  (Schindelka, 
Frohner).  Styrax  ( w*ith  4-5  parts  of  aleobo!)  can  also  be  used  and 
is  less  dangerous.  Scliindelka  always  found  sulphur  In  oil  effec- 
tive. Carbolic  acid  and  tar  preparations  are  to  be  avoided  on 
account  of  their  poisonous  effects  on  cats.  Mange  of  tlie  cat 
is  transmissible  to  man,  horses,  cattle  and  dogs;  one  must  there- 
fore take  care  to  isolate  the  affected  aninuils. 

The  ear  mange  necessitates  cleansing  of  the  ear  passage 
with  Peruvian  Vmlsam  and  glycerine,  mi,  or  na]>hthol  oil. 

laterature.     Diuter,    8.    B.,    1862,    99.— Kohne,    Mag.,    1868,    288.— M»>^nin, 
iJec,  iNtNl,  li^.— .Schwartz,  Kep.,  1>*75,  165. 


9f»  Scabies. 

Scabies  in  Wild  Felines.  In  zoological  gardens  lions  and  leop- 
ards may  become  affected  with  scab  due  to  Sarcoptes  commnnis  ( Johne, 
Koolisch,  Delafond  &  Bourgouignon),  manifesting  itself  by  intense  itch- 
ing and  the  occurrence  of  spots  covered  with  crusts  on  the  trunk,  whence 
the  dis^'ase  extends  quickly  over  the  whole  body.  The  nntrition  of  the 
animals  is  much  interfered  with  and  some  of  them  die. 

The  treatment  consisted,  in  Johne's  cases,  in  syringing  with  a  ^ray 
of  Peruvian  balsam  (1 :3  parts  of  alcohol)  and  afterwards  rubbing  with 
long  handled  brushes.  Five  repetitions  at  intervals  of  8  to  10  davs 
effected  a  cure.     fJohne,  A.  f.  Tk.,  1880,  YI,  146.) 

Anion;^  other  pre<]atory  EDimals,  foxes  are  not  infrequently  aifectad  with 
8arcoi>tic  scab  and  sometimes  also  infect  houn«ls.     (Deich,  8.  B.,  1903,  84.) 


(g)     Scabies  of  the  Pig. 

Sarcoptic  Mange.  This  form  of  mange  is  caused  by  the 
Sarcoptes  scabiei  v.  squamiferus  and  occurs  very  frequently, 
and  as  an  enzootic,  especially  in  large  piggeries.  Marked  and 
daiiKc^rous  sjTiiptoms  are  seen  especially  in  swine  with  a  thick 
curly  hair  groA\i:h,  while  now  and  again  it  has  been  noticed 
that  pi^s  of  the  English  breeds  living  with  these  have  not  been 
affected.  It  may  here  be  stated  that  scab  is  very  frequent  in 
pi^s  of  the  Hungarian  breeds.  Youn^  swine  or  sucklings  are 
affected  most  often.  Insufficient  nourishment,  debilitating  dis- 
eases (hog  cholera,  pyobacillosis,  rickets,  etc.)  and  other  com- 
plaints, and  even  inoculations  for  erysipelas  may  be  followed 
hy  iiian^e,  previously  apparently  healthy  swine  being  affected 
in  ^rcat  numbers. 

The  disease  develops  with  violent  itching,  especially  on  the 
licad  and  in  tlu^  neighborhood  of  the  eyes  and  ears,  on  the  back, 
on  tlie  sides  of  the  body  and  inner  surfaces  of  the  thighs  (Fig. 
147).  Dry,  l)ran-like  scales  collect  upon  the  small  itching 
nodules,  1li(»  bristles  fall  out  and  large  crusts  form  which  are 
said  to  1)(*  KHiyish  white,  so  that  the  animal  appears  as  if 
spriiikI(MJ  with  dry  ^nuino.  The  authors'  own  numerous  obser- 
vations have  led  them  to  conclude  that  the  scabs  are  mostly 
hrownish  black  on  account  of  the  admixture  of  particles  of  dirt. 
The  skin  thickens  in  course  of  time,  and  is  found  in  thick,  strong 
lolds  ( Fiir.  147),  between  wliich  superficial  ulceration  and  even 
abscess   fornuition  may  occur. 

The  dis(*ase  d(»velops  slowly,  and  in  its  severe  fonn  it  hin- 
ders tlu*  deviOopment  of  the  animals  or  their  fattening.  Now 
and  then  it  l(»ads  also  to  cachexia  and  causes  numerous  deaths. 

.folm(»  saw  sarcoptic  seal)  in  swine  occurring  as  an  enzootic;  on  account  of  the 
wrinkling,'  of  the  skin  it  provoil  to  be  incurable. 

The  man^^e  mites  of  swine  live  also  on  the  skin  of  other 
animals  as  w(»ll  as  of  man  and  here  cause  a  local  eczematous 
disease  wliich  ^a^nerally  heals  spontaneously  in  a  few  days. 
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Diagnosis.  From  eezoina  or  tiio  socallod  *'.s!imt''  of  young 
pigs  or  rroin  piteh  seab,  this  true  s<*abies  is  (liirereutiateil  by  the 
very  intense  itching;  bill  with  certainty  only  ]>y  the  discovery 
of  the  mites,  which  is  nsuatly  easy.  The  mange  of  pigs  is  also 
mistak(Mi  very  often  for  socallcd  '*smut"  of  young  pigs  whicli 
doubtless  occurs  rarely  as  a  non-parasitic  eczema  (Sohnle,  Al- 
brechtj  Mayer,  authors*  obs(*rvation). 

Treatment.  This  consists  in  removing  the  scales  and 
crusts  by  brushing  with  soap  and  water  or  by  scraping  with  a 
wooden  spatuhi,  an<l  afterwards  using  parasiticidi^s.  In  iso- 
lated cases  of  the  disease  the  foMowiui^  may  he  used:  Hel' 
nn^rieh's  ointment;  an  intimate  mixture  of  oil  of  turpentine 
and  Howcrs  of  sulphur  (1:8);  Fritscher's  ointment  (Howers  of 
sulphur  and  ung.  hydr,  ein.  all  14  parts,  oL  anim.  fetid  7  parts, 


Fijr.  147,    Sarcoptic  scab  itt  tUe  pig. 


ol.  cannabis  84  parts),  or  Immingor's  ointment  (hydrarg. 
metall.  and  sulphur,  llores  aa  5  parts,  canth,  exacte  pulv.  2 
parts  and  vaseline  40  parts) ;  cresol  liniment,  aceording  to 
hrandl  »!i  Gnieiuer  (IJtiu.  cresoli  sa]).  5  parts,  soft  soai>  10 
parts,  wat<*r  85  parts)*  These  applications  nuiy  be  rul>bed 
alternately  into  one-half  of  the  body.  In  large  outbreaks  mange 
baths  are  more  suital>le  and  may  be  carried  out  (see  page  952) 
even  during  the  cold  season,  in  warm  stables.  Since  adult  swine 
may  carry  the  mites  in  iid'ected  piggeries  although  not  affected 
at  all  or  at  nnist  only  slightly,  the  treatment  should  be  extended 
to  thi'in  likewise* 

For  the  rest  the  same  prophylactic  treatment  should  he 
adopted  as  in  sheep  scab  (see  page  954), 

liltcrature.  AU>recht,  W^  f.  Tk.,  U>01,  58.— BramU  &  Omeinor,  \hh}.,  1900, 
489  (Lit.).— Marf^k,  Z.  t  Tm,,  11*04,  VllI,  288.— Mayer,  W.  t  Tk.,  1905,  709.— 
SohnJe,  lUp.,  1*<91,  74. 
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face  of  the  shell  of  the  ear  (Fig.  148).  At  times  the  orifice  of 
the  ear,  as  well  as  the  middle  ear  or  the  petrous  bone  is  affected 
with  a  violent  inflammation  (Ziirn,  authors'  observation)  and 
the  head  is  then  held  obliquely.  Exceptionally  the  inflanmaa- 
tion  extends  to  the  coverings  of  the  brain.  After  the  develop- 
ment of  these  complications  the  animals  die.  (Ziirn  and  Schin- 
delka  also  saw  sarcoptic  scab  on  the  skin  of  the  bridge  of  the 
nose.) 

Dermatophagiis  mites  occur  only  exceptionally  in  the  external  ear  passage  of 
the  rabbit,  and  then  together  with  dermatocoptes  mites. 

Treatment.  For  this  the  following  may  be  employed :  Hel- 
merich's  ointment,  formalin  paste;  according  to  Gmeiner  es- 
pecially oleum  carvi  (5%  ointment).  Reichert  made  the  observa- 
tion that  a  third  of  the  body  may  be  treated  at  one  time  with 
12  gm.  of  cresol  liniment  (amount  for  1  kilogram  of  body 
weight)  without  injurious  effects.  On  the  other  hand,  wash- 
ings or  baths  are  very  badly  borne  by  rabbits.  Ear  mange  may 
be  treated  with  5  to  10%  creolin  or  carbolic  oil  or  by  painting 
with  glycerinated  creolin  or  carbolic  acid ;  according  to  Gmeiner 
here  also  oleum  carvi  (mixed  with  10  parts  of  almond  oil)  an- 
swers best. 

Literature.  Gmeiner,  D.  t.  W.,  1903,  69  (Lit.)  ;  A.  f.  Tk.,  1906,  XXXII,  170 
(Lit.).— Neumann,  Rev.  v^t.,  1892,  141.— Ziirn,  W.  f.  Tk.,  1874,  277. 


(i)     Scabies  of  Fowls. 

1.  i'ooi  Maiige.  (Foot  itch;  Gale  des  pattes  [French].) 
This  form  of  scab  is  caused  by  the  Knemidocoptes  mutans,  which 
mite  was  formerly  generally  known  as  Sarcoptes  or  Derma- 
toryctes  mutans. 

The  Knemidocoptes  mutans  {Fig.  149)  is  a  little  animal  that  is  very  similar 
to  the  sarcoptes  mite,  having,  when  fully  developed,  four  stubby  pairs  of  feet  (the 
clinging  disks  are  rudimentary  in  the  female)  and  a  short  conical  head;  immedi- 
ately behind  the  head,  on  the  back,  there  is  a  U-shaped  chitinous  structure,  and  the 
dorsal  part  of  the  abdomen  shows  scaly  formation.  The  male  is  oval,  0.2  to  0.25  cm. 
long  and  0.15  to  0.17  mm.  wide,  with  two  long  bristles  at  the  hind  end;  the  female 
more  rounded,  0.4  to  0.45  mm.  long,  0.35  to  0.38  mm.  wide.  The  mite  bores 
passages  into  the  epidermis. 

Brandl  &  Gmeiner  and  Beichert  found  that  of  all  remedies  investigated  against 
the  Knemidocoptes  mutans,  liquor  cresoli  saponatus  in  watery  solution  had  the 
strongest  effect;  also  chloroform  (pure  or  with  10%  of  oil),  further  creolin, 
bacillol,  lysol  killed  the  mites  very  quickly,  as  did  also  etheric  oU  and  Peruvian 
balsam  with  oil  or  alcohol. 

The  skin  disease  caused  by  this  mite  occurs  mostly  in 
blooded  fowls  (Cochin  China,  Brahma,  Bantam,  Dorking),  less 
often  in  the  native  breeds,  exceptionally  in  turkeys,  pheasants, 
pigeons  and  singing  birds.  Ostertag  observed  the  transmission 
of  the  mites  to  a  horse.  The  development  and  spread  of  scab 
is  promoted  by  crowding  of  the  fowls,  although  even  under  these 
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Fig.  J 49.    Knemidocopfrs  mutans.    Femal 
tfie  left  viewed  from  the  back,  on  the  right  from 
the   abdominal    side,    in    the    middle    an   egg« 
Magnif.  75»     (After    Megnin.) 


conditions  the  extension  is  only  slow  and  some  birds  of  a  flock 
al\vaj*B  romain  hoaltliy.  The  alToption  attarks  exclusively  the 
legs  (lownwards  from  the  tarsal  joint.  Little  jarrayish  white 
scales  appear  mostly  on  the  anterior  snrface  of  the  larsns  and 
toes,  which  afterwards  spread  l>y  continuity  and  gradually 
change  into  gray  scabs  1  em.  thick,  rough  and  yellowish  (Fig. 

150).   These  show  a  leaf- 

/^)UL  J^^  '^1^^    construction.     Some 

Jj^^M*"  VP^^^  lamella^    have    n    peculiar 

^^^£  "^ ^         . '^^:  lardaceous   or  mother-of- 

^^  ^   ^  pearl   luster,   and   adhere 

to  the  surface  of  the  skin. 
The  foot,  which  is  covered 
with  crusts  down  to  the 
toes,  has  the  appearance 
of  having  been  plastered 
thickly  with  lime  or  mor- 
tar (socalled  lime  leg, 
scaly  leg,  elephant  limb, 
fish  scale  disease).  Be- 
tween the  lower  lamellae 
of  the  scabs  numerous 
mites  are  to  be  found  in  flilTcrent  stages  of  development,  while 
the  skin  appears  inflamed  and  raw.  Itching  is  manifested  by 
the  restlessne^ss  of  the  animals  and  by  pecking  into  the  scabs 
with  the  Iieaks. 

Bending  of  the  joint  and  motion  are  interfered  with  by  the 
armor-like  scabs  which  surround  tiie  foot,  Tlie  lairds  become 
lame;  in  conscfiuence  they  are  soon  una1>le  to  stand. 2nd  squat 
dovm  continuously.  In  many  cases  arthritis  sets  in  as  a  com- 
plication,  and  single  toes  or  even  all  the  toes  may  be  lost.  In 
such  severe  cases  the  birds  fall  off  in  condition  and  finally  die 
of  cachexia.  Several  months  or  even  a  year  may  elapse,  how* 
ever^  before  the  disease  reaches  this  degree. 

The  irivolvoiiient  cd*  Uie  head  and  iieok  ifRMitioned  hy  many  authon^  in  con-' 
nection  with  foot  uiaiiKC  was  unduidjtt'dly  caused  by  the  Knemidocoptes  la^via. 

The  treatment  consists  in  softening  tlie  scabs  with  glycer- 
ine or  soft  soa]),  ruhl)ing  with  a  little  brusli  and  subsequent 
applications  to  the  dried  diseased  surfaci»s  with  any  anti-para- 
sitic remedies,  of  which  Ilehnerieh's  ointment  is  perhaps  the 
best.  Of  other  remedies  Peruvian  balsam  and  sty  rax  may  be 
employed,  while  tar  or  cnrbolic  preparations  appear  little  suited 
for  young  animals.  Brandl  &  Onieiner  found  cresol  liniment 
(cresol  water  5  pnrts,  soft  soap  antl  alcohol  aa  2.5  parts)  or 
cresol  ointment  (1  part  of  cresol,  10  parts  of  paraffin  ointment) 
very  effective.  Eeiehert  recommends  the  use  of  oleum  carvi 
in  ointment  form  (1:5).  Apart  from  very  neglected  cases,  a 
cure  generally  results. 
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To  insure  success  disinfection  of  the  fowl  houses  and 
perches  is  necessary. 

2.  Mange  of  Feathered  Parts  of  the  Body.  (Sealiies  deplii- 
mans*)  This  form  of  scab  is  caused  by  the  Kuemidoeoptes 
(Sarcoptes)  tevis. 

Tb*?  Kiiciiii(la«*optoK  licvis  which  lias  been  ealk «1  Sarcoptes  IepvIs  l>y  Railliet  is 
very  BiinUar  to  tho  Knomi^locoptrs  iiintaiis,  trom  wliich  it  differs  in  that  the  femalo 
pof^sesses  no  abield  like  diitii^otis  formations  on  tlie  hack,  tlie  U-»<haj>ed  chitinous 
strneture  is  leas  (levelojtedy  the  body  more  tirtnilar  and  the  hind  pair  of  leifs  pro- 
ject over  the  ed^e  of  the  body.  Tlie  differences  in  sizes  l>etTveeTi  thenc  two  kinda 
of  nntos  are  infOTiHtaut,  as  the  authors  had  an  opportunity  of  ast^ertainiTiir. 

The  Kiiemidncaptps  hvvis  cobind  tf\  the  Ka*  IwL'vig  gallina',  Kn,  Irt'vis  pbasiani 
are  oaly  subdivisions  of  the  Kiieioidocoptos  la; vis. 


Fig«  150.    Foot  mtinge  in  the  fowb 

This  form  of  mange  occurs  in  chickens,  somotiines  as^  an 
enzootic,  also  in  pii^^eoiis  and  exceptionally  in  plieasants.  It 
ocenrs  particularly  in  spring  and  suuimer,  and  disappears  al- 
most ci)m|>letely  with  tlie  approach  of  autumn,  but  reapjiea.rs 
the  followiiiic  spring.  It  usually  begins  in  the  sacral  region 
and  then  passes  on  to  tlie  back,  the  abdomen,  tlie  thighs,  ttie 
ne<*k  and  the  head*  Frc<|uently,  however,  tln^  hea<l  or  the  upper 
part  of  thp  neck  may  be  first  atta^^ked  (Fig,  ]*)]),  Contagion 
seems  to  spread  ehieHy  by  treading,  eonsequeutly  the  loin  re- 
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gion  is  the  first  to  be  attaekotL  On  the  affected  imrts  of  the 
hody,  falling  out  of  the  feathers  is  noticeable,  often  also  tliejr 
break  oiT  at  the  level  of  or  close  to  the  surface  of  the  skin; 
the  large  feathers  of  the  tail  and  wings  are  not  involved.  The 
stumps  of  feathers  remaining  in  the  feathered  bulbs  become 
cleft  and  fine  scales  form  on  the  skin.  At  the  pei'iphery  of  the  bald 
patch  the  quills  of  drawn  out  featiiers  are  covered  with  epider- 
mis scales  in  which  the  mites  are  demonstrable.  The  skin  itself 
is  elastic,  pale  red  ami  not  noticeably  thickened;  at  times,  bow- 
ever,  one  finds  it  inflamed  and  dotted  with  nodnlar  formations. 
In  such  cases  the  hens  lay  fewer  eggs,  emaciation  sets  in^  and 


Fig,  151, 


Bcab  cauacd  by  Knemidof^optes  liriia  on  the  neck  and  head  of  a  cock,  with 
favua  on  the  comb. 


now  and  then  the  birds  become  cachectic  and  die. 
attacked  more  severely  as  a  rule. 


Cocks  are 


The  falling  out  of  the  feathers  due  to  Kneiriidocoptes  Itpvts  has,  according  to 
NeimianiK  frequently  tveen  mistaken  for  ahnoniial  moulting,  A<'c*ordiii|r  to  the  mme 
author  moHt  eases  of  feather  picking  are  caused  hy  the  Kuemido<x>ptc*s  Imvis. 

Mange  of  the  feathered  parts  of  the  body  occurs  now  and 
then  in  conjunction  with  foot  niaii^e,  aud  leads  in  such  eases  to 
the  siii>po.sitit>n  that  scah  of  the  feathered  area  nniy  l>c^  due  to 
Kneniidocnptes  nuitans.      A   mistake   is   quite  easily    passible 
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since  both  varieties  of  mites  present  only  few  differences  (see 
page  965). 

In  geese,  Railliet  observed  scab  of  the  feathered  parts  of  the  body  caused  by 
the  Knemidocoptes  prolificus.  On  the  head,  especially  around  the  beak  and  the  eyes, 
further  under  the  mandible,  punctiform,  hard  nodules  formed  which  contained 
sexually  mature  females,  also  many  eggs  and  larvae  of  the  mites. 

Railliet  was  successful  in  treating  scab  of  the  feathered 
parts  with  daily  sulphur  baths ;  fresh  feathers  grew  on  the  bald 
surfaces.  In  general  the  same  remedies  may  be  employed  as  in 
foot  mange. 

3.  Dermatophagic  Scab.  It  is  caused  by  the  Dermato- 
phagus  gallinarum  (Epidermoptes  bilobatus  Bivolta  and  E. 
bifurcatus)  and  begins  on  different  parts  of  the  body,  princi- 
pally on  the  neck  and  breast ;  in  severe  cases  it  may  even  attack 
the  whole  body,  the  comb  and  the  wattles  not  excepted  (Fried- 
berger).  Fine,  transparent,  yellowish  scales  first  appear  on 
the  skin,  mostly  without  itching  (Rehm  also  noticed  itching) 
which  thicken  later  on  to  form  strong,  dirty  brown,  doughy 
crusts.  Then  the  skin  appears  thickened  and  tumefied  (Rehm). 
Within  a  short  time  the  birds  become  emaciated  and  ex- 
hausted, and  not  infrequently  a  fatal  termination  is  observed. 
This  form  of  mange  now  and  again  develops  along  with  foot 
mange  and  perhaps  also  with  scab  of  the  feathered  parts  of  the 
body. 

Since  dermatophagus  mites  not  infrequently  produce  no 
disturbances  in  the  health  of  fowls,  one  should  always  make 
sure  when  they  are  present  whether  in  such  cases  the  skin 
changes  may  not  be  brought  about  by  vegetable  parasites 
(Tricophyton,  Achorion)  (Neumann). 

The  treatment  is  the  same  as  in  foot  mange.  Kitt  recom- 
mends a  5%  solution  of  epicarin. 

Literature.  Brandl  &  Gmeiner,  W.  f.  Tk.,  1900,  349  (Lit.).— Friedberger, 
D.  Z.  f.  Tm.,  1881,  VII,  281. — M^jj^nin,  Les  parasites  et  les  maladies  parasitaires, 
1880. — Neumann,  Maladies  paras,  des  oiBeaux  dom.,  Paris,  1009. — Behm,  8.  B.,  1901, 
264. — Beichert,  Die  Fussraude  d.  Gefliigels,  Diss.  Giessen,  1909  (Lit.). 


22.    Acarus  Mange.    Acariasis. 

{Akarusausschlag,  Haarsackmilbenaiisschlag   [German] ;   Gale 
domestique  [French].) 

The  acarus  mange  of  the  domestic  animals  is  a  contagious 
skin  disease  caused  by  the  acarus  mite,  which  is  characterized 
by  the  absence  of,  or  by  slight  itching,  by  falling  out  of  the 
hair  mostly  with  simultaneous  desquamation,  or  by  pustule 
formation  with  subsequent  decided  thickening  of  the  skin. 

History.  The  acarus  mite  was  discovered  by  Berger  (1841)  in  the 
external  ear  passages  of  man,  but  he  did  not  announce  his  discovery 
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until  1845,  attention  having  been  ealled  a  month  after  his  finding  to 
the  occurrence  of  mites  in  the  comedones  of  man  by  Heale  (1841),  and 
soon  after  bv  Simon  (1842).  In  the  dot;  the  hair  follicle  mite  was  tirst 
found  by  Tulk  (1844)  ;  in  the  horse  by  Wilson  (1844),  and  Gros  (18451  ; 
in  the  cat  hy  Leydig  (1859)  ;  in  the  pig  by  Obermeier  and  also  by  Korzil 
(1878)  ;  in  cattle  by  Faxon  (1878)  :  in  goats  by  Niederhaeusern  (1881) ; 
and  in  rabbits  bv  Pfciffer  (1903),  Besides  these  authors,  Miesclier 
(1843),  Gruby  (1845),  Megnin  (1877^802),  Csokor  (1879)  and  recently 
Gmeiner  (1!K)8)  have  investigated  the  hair  folliele  mite:  the  last  men- 
tioned  author  also  elucidated  the  pathogenesis  of  the  complaint. 

Occtirrence,  Acariasis  is  a  frequent  and  obstinate  disease 
of  dogs;  it  appears  to  be  prevalent  all  over  the  world  and^  ac- 
eordiu^  to  Lemke,  has  bitljerto  been  found  to  he  absent  only  in 
Eskimo  do.t2:s.  Exceptionally  it  also  oeeurs  in  cats;  pijE^s  are  at- 
tacked soraewbat  more  f  refiuently,  Imt  on  the  whole  rarely  and 
only  in  certain  neif>:bbor]ioods,  but  then  they  fall  sick  in  great 
niniiliers.  Isolated  cases  have  also  been  noticed  in  cattle,  goats, 
horses  and  rabbits,  wliile  in  sheep  these  mites  cause  no  skin 
ehan^^es  (Oschaty  found  acanis  mites  in  the  Meibomian  glands 
of  sheep).  Acariasis  has  further  lieen  noticed  in  a  Sambu  stag, 
in  a  rntdmck,  also  in  field  mice,  in  bouse  mice,  bats  and  rats.  In 
socalled  grubs  (comedo)  of  man  the  mites  are  also  encountered 
frequently,  but  generally  occasion  no  special  injury. 

Frohner  found  2  per  cent  of  acariasis  among  70,000  dogs  treated  in  the  Berljii 
plinic.  At  thf»  Budapest  diiiio  2%  of  the  do^s  attended  proved  to  he  affected. 
In  the  Vienna  cHnic  U(%  of  all  dops  with  skin  dif^ea^e  are  affei^ted  with  acariasis^ 

Accorilingr  to  Stiles  acariasis  is  not  rare  in  cattle  in  North  America,  es|>eciaUy 
in  the  Moiithern  iliKtrlcts  where  verv  consiiK^raVtle  datua^e  \n  caused^  since  only 
parts  of  the  skin  of  the  attacked  animab  is  siiitahle  for  tanning. 

In  pigs  Usokor  and  Legram  &  R^gulato  eaw  an  epistootic  oecurreiice  of  iho 
diseaHO. 


Etiology.  The  hair  follicle  mite  (bulb  mite,  Acanis  s, 
Demo<lex  folliculorum)  belongs  to  the  order  of  Aearina,  of  the 
class  of  Ai'aclinoideap  as  representative  of 
the  fumily  Dermatoiihila  (Demorliciila).  Its 
l)ody  is  elongated,  lancet-shaped,  or  like  a 
laurel  h^af ;  at  the  tliorax  the  three-jointed 
le.i^s  are  i!:iven  off  iimnediatcly  behind  one 
another,  on  bntli  sides  (in  the  larva  tbree 
and  in  the  fully  developed  animal  four 
pairs),  wbile  tbese  are  al)sent  on  the  long, 
(*onica],  cross-striped  abdonien,  wliieh  is  ser- 
rated at  the  edges.  The  lyre  or  horseshoe- 
shaped  head  is  provided  with  a  movable 
rostrum,  with  upper  and  lower  jaw  an<l  a'so 
with  feelers  (Fig.  152).  The  male  is  smaller 
than  the  female;  the  eggs  are  oval  spindle- 
shaped,  the  larva?,  hatched  from  the  eggs  are  similar  to  fully 
develojicd  mites,  Imt  have  only  three  rudiraentary  pairs  of  legs 
and  attain  their  full  development  after  three  monltings. 


Fig.  152*     Aearttm  follw- 

ulorttm,       Jlaignif.    150, 

(Aftt^r   M^^^aiin.) 
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In  the  domestic  animals  the  following  hair  follicle  mites  occur : 

1.  Demodex  folliculorum  (var.  canis) ;  the  head  and  chest  part  somewhat 
shorter  than  the  abdomen;  the  male  0.22  to  0.25  mm.,  the  female  0.25  to  0.30  mm. 
long;  both  0.045  mm.  wide;  the  eggs  spindle-shaped  70  to  90  microns  long,  25 
microns  wide.     Originator  of  acariasis  in  the  dog. 

2.  Demodex  phylloides;  comparatively  broad,  laurel-leaf  like,  the  length 
of  the  head  and  chest  part  and  of  the  post-abdomen  about  equal;  the  male  0.22  mm. 
long,  0.057  mm.  broad,  the  female  0.25  to  0.26  mm.  long,  0.06  mm.  wide;  the  eggs 
oval,  constricted  at  each  end  (Csokor).     Cause  of  acariasis  in  the  pig. 

Besides  these  one  encounters  special  varieties  of  mites  in  the  seba- 
ceous glands  of  the  other  animals. 

Of  the  tenacity  of  haij  sac  mites  the  following  may  be  stated  from  the 
investigations  of  Brandl  &  Gmeiner  and  those  of  Gmeiner: — In  dry  air  the  mites 
are  capable  of  living  1^  days  at  most,  while  in  very  moist  atmosphere  they  remain 
alive  as  long  as  three  days,  but  they  are  killed  in  a  few  seconds  by  a  temperature 
of  over  41".  They  resist  the  cold  of  winter  for  three  days  at  most  if  the 
humidity  is  high. 

Of  chemical  substances  the  hair  follicle  mites  are  killed  immediately  by  acid, 
carbol.  liquefactum,  bacillol,  creolin,  cresolum  crudum,  creosote,  liquor  cresoli 
saponatus,  lysol,  tar,  chloroform,  bisulphide  of  carbon;  in  about  a  minute  by  the 
ethereal  oils,  especially  ol.  anethi  an<l  ol.  carvi,  further  aqua  cresolica,  creolin, 
cresol  or  tar  liniment,  2  to  107o  carbolic  acid  solution;  in  2  minutes  by  tincture 
of  iodine,  formaldehyde-solution;  in  3  minutes  by  salicylic  acid  in  10%  alcohol, 
and  1%  alcohol  eudermol  solution;  in  6  minutes  by  Gmeiner *8  solution  of  ol. 
carvi  with  alcohol  and  castor  oil.  The  mites  were  killed  by  Peruvian  balsam  (pure) 
in  12,  by  liquid  sty  rax  in  55  and  by  1%  corrosive  sublimate  solution  in  19  minutes. 

The  infection  occurs  undoubtedly  in  the  great  majority  of 
cases  by  immediate  contact  of  healthy  with  diseased  animals. 
Short-haired  and  young  dogs  are  especially  susceptible  (among 
177  dogs  observed  by  Schindelka  to  be  suffering  from  acariasis, 
141  were  short-haired,  and  only  36  long-haired),  which  is  ac- 
counted for  by  the  fact  that  in  short-haired  dogs  the  mites  gain 
access  to  the  skin  more  easily,  and  in  young  animals  they  pene- 
trate more  easily  into  the  orifices  of  the  hair  follicles.  Certain 
skin  diseases  (eczema,  sarcoptic  scab)  as  well  as  distemper  also 
increase  the  susceptibility  to  a  certain  degree.  In  contrast  to 
the  frequency  of  the  eruption,  the  artificial  transmission  of  the 
disease  to  healthy  animals  has  succeeded  only  rarely,  and  at 
most  a  transitory  skin  affection  occurred  after  rubbing  in  pus 
containing  the  mites  (Haubner,  Cornevin) ;  only  Guinard  suc- 
ceeded in  producing  the  disease  in  its  typical  form  in  a  young 
dog.  It  is  not  a  rare  occurrence  that  some  dogs  of  the  same 
breed  and  kept  under  like  conditions  are  not  infected  by  their 
companions.  For  the  infection  to  occur,  certain  predisposing 
circumstances  not  yet  known  are  evidently  of  influence. 
(Prietsch  observed  contagion  of  a  billy  goat  and  a  deer  from  a 
dog.) 

Pathogenesis.  The  hair  follicle  mites  penetrate  through  the 
orifice  of  the  hair  follicle,  and  subsequently  also  into  the  regional 
sebaceous  glands ;  they  increase  there  so  that  their  number  in  a 
hair  follicle  or  sebaceous  gland  may  amount  to  from  30  to  60 
(Friedberger)  and  even  100  to  200  (Gruby).  They  occur  mostly 
in  all  parts  of  the  hair  follicle  and  sebaceous  gland  and  lie  almost 
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In  dogs  in  which  aeariasis  is  of  tlie  greatest  practical  im- 
portance on  account  of  its  frequency  and  severe  course,  the  ill- 
ness appears  in  two  principal  forms. 

The  sqffamoifs  form  declares  itself  as  a  squamous  eczema 
which  remains  limited  for  a  time  to  small  surfaces.  On  the 
orbits  and  in  tlieir  neigldjorhooil,  further  on  the  elbows  or  on 
single  toes^  more 
rarely  on  the 
body,  the  hair 
falls  out  in  small 
patches,  and  in 
this  way  round- 
ed, often  sharp- 
ly defined  pro- 
nounced ha  Id 
spots  (Fi":.  154) 
arise,  reminding 
one  of  alopecia 
areata.  At  these 
places  the  unpig- 
mented  skin  is 
somewhat  red- 
dened and  most- 
ly covered  with 
brandike  scales. 
Sometimes  it  is 
only  bald  and 
ni ay  c o n t a i n 
small  nodules. 
After  a  certain 
time  the  skin  as- 
sunies  a  bluish 
gray  color  on  the 
affected  spots. 
In  many  cases 
the  affection  l>e- 
gins  with  rountl, 
red  or  copper- 
colored  spots 
and  s  e  a  r  c  e  1  y 
perceptible  scal- 
ing. But  after  a 
time  these  spots 

assnme  a  lead  gray  color  (Schindelka). 
most  slight. 

In  this  form  the  affection  may  last  for  months,  and  it  may 
even  remain  nticlianged  to  the  end;  it  causes  scarcely  any  itch- 
ing and  exerts  no  influence  on  the  general  condition  of  the  af- 
fected animal.  But  often  the  pathological  cliangefi  in  the  skin 
attain  a  high  degree,  or  the  aflfection  occurs  from  the  beginning 
in  the  following  described  foiTn. 


Fig.  154. 


AearuM  tnange  in  the  dog.      I  ailing  out  of  the 
hair  in  sharply  circumscribed  patches. 


Itching  is  absent  or  at 


Aearus   Mati^e* 


III  tho  ptKsfular  form  (Fif?,  155)  lienig 
TTodiiles,  wJiicli  sobsequL^itly  eliaiige  to  pustules 
swollen  ami  inflamcMl  skin  of  the  regions  aire 
Tlif^n  tbe  neck,  the  chest  and  the  inner  surface  o; 
other  places  Jire  attacked.  These  often  appear  f 
red,  and  redilish  pus  or  a  tallow-like  thick  n 
numerous  mites  in  diiTerent  stages  of  developme 
from  ihem  by  pressure.  Tiie  skin  is  arrangec 
between  which  it  is  intensely  intlanied  and  appea 
many  bro\\^l  or  more  gray  scabs,  as  well  as  with 
The  hair  falls  out  over  the  whole  area  that  \ 
scales  or  over  the  greater  part  of  it  (Fig.  155) ► 


Fig.  155.    Acariasis  id  the  dog  with  pii>itiile  formation  and  thid 


In  tills  fonii  also  the  itcliing  is  slight,  or  cot 
The  surface  of  the  unpi.gnieiited  skin  appears  pC 
red  (sDcalled  red  mange),  the  skin  of  the  he\ 
wartliog  color.  Through  the  presence  of  ounien 
and  folds  of  skin  it  presents  the  apjiearance  of 
bark  (Fig.  156).  If  in  such  cases  intense  itchinj 
suspicion  is  aroused  that  sareoptic  scab  is  also  J 
delka).  In  this  case  the  frecpient  scratching  and 
increase  the  inflammatory  process  and  ulcers  m^ 
of  the  broken  pustules,  through  which  cavitiel 
taneous  connective  tissue  mav  be  reached.    Al 
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tlie  afFeek'd  parts  of  the  body  swell  visilily.  Then  the  animal 
falls  away  greatly  in  condition,  gives  otT  a  very  ol)j(^etionable 
sniell,  and  finally  dies,  completely  exlumsted,  as  a  result  of  in* 
toxication  or  general  septic  infection. 

In  many  cases  tho  <lis4?tt.se  extomls  over  tlic  whole  Lo<ly,  the.  neck  apf>e(LfS 
covL^ri'd  witlj  branlike  Rcak'H^  ami  scattered  Hin^jle  juiHtulef*  mny  he  present,  yet 
tlui  hair  faJN  out  only  in  isolatetl  circumscribed  places  and  the  skin  her©  shows 
thi>  aintt^anime  of  moist  eczema* 

Horneck  fouml  the  miU^n  in  the  secretions  from  the  eyes,  ear  and  prepuce 
of  dogs  a  fleeted  with  acariasis. 

In  cats  the  hair  folliele  mites  very  rarely  cause  disturbances* 
The  head,  ronnd  abont  the  eyes,  nose  and  ears  are  s|)ots  of 
predilection  of  the  disease,  which  causes  similar  changes  as  in 
the  dog,  althongli  at  times 
they    are    transitory    and 
not  very  p  r  o  n  o  ii  n  c  e  d. 
Sometimes  tlie  hair  folli- 
ele nutes  are  encouTitered 
in   the  external   ear  pas- 
sage w  i  t  li  o  n  t  b  a  v  i  n  g 
caused  any  symptoms  of 
disease    (Ilyrtl,  Megniii). 

In  pigs  the  disease  as- 
sumes a  similar  form  to 
that  in  the  dog,  only  that 
here  the  mites  live  in  the 
sebaceous  glands,  and  be- 
sides purulent  vesicles  are 
formed  through  coales- 
cence of  pustules,  which 
are  as  large  as  a  hazel- 
nut and  may  contain  1,000 
mites;  after  breaking  up 
they  may  lead  to  n Iter- 
ation without  any  ten- 
dency to  healing.  Now  and 
then,  however,  only  millet- 
sized  to  lentil-sized  com- 
edodike  nodules  apjiear  in  the  skin,  from  which  a  soft  pulpy 
mass  can  be  expressed  (Knoll),  These  changes  are  generally 
found  on  thin-skinned  spots  (around  the  snout,  cheeks,  fore- 
liead,  lateral  surfaces  of  tho  neck  and  body,  lower  belly,  in  the 
folds  of  tlie  stitle,  inner  surfaces  of  the  thighs),  while  the  back 
of  the  neck,  the  back  and  the  external  surface  of  the  thighs  al- 
most always  renmin  healthy,  even  in  severe  cases,  Acconling 
to  Rieck,  isolated  pustules  not  infrequently  occur  in  the  folds 
of  the  stille.  In  a  case  described  by  Miiller  tln^  skin  of  the  legs 
of  a  pig  had  tlie  aj>pearance  of  pearl  beading. 

In  Eurojiean  cattle  acariasis  is  very  rare,  l»ut  may,  in  large 
herds,  attain  the  form  of  an  enzootic,  as  the  observation  of 
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Biigge  proves,  who  eneountered  the  disease  most  frequently  in 
4  to  8-year-okl  aiiimala,  but  sometimes  also  in  younger  animals 
and  only  very  rarely  in  older  ones.  With  the  exee|:itioo  of  a 
case  in  \vhic4i  Gros  saw  the  disease  on  the  nnizzle  of  a  eow,  the 
skin  afleetion  usually  prefers  the  hody,  neek  and  shoulderti 
(Old,  Grimm,  Biigge) ;  it  may,  however^  affect  the  whole  surface 
of  the  body  (Biichli),  In  Biigge 's  cases,  in  which  many  animals 
were  alTected  simultaneously,  the  hock  joint  was  the  central 
point  of  the  disease.  On  the  skin  one  hnds  nodules  of  hazelnut 
size,  corneal  and  closely  erowde<h  hairless,  and  at  times  reddish 
colored,  from  which  purulent,  cheesy  masses  Avitli  very  many 
mites  may  be  expressed.  Biigge  also  noticed  moderate  itehiug", 
and  in  cousequence  the  animals  licked  the  iliseased  i>laces.  While 
Old  sometimes  saw^  spontaneous  healing,  in  other  cases  cure  did 
not  always  result  even  after  suitable  treatment. 

In  the  goat  the  hair  sac  mites  occasion  only  quite  excep- 
tionally pea  to  hazelnut-sized  reddish  nodules,  occurring  prin- 
cipally either  on  the  body  (Niederhausern,  Nocard,  Kailliet), 
or  on  the  head  and  legs  (Bach).  Slight  itching  may  also  be 
present.  Healing  does* not  result  even  after  appropriate  treat- 
ment. 

In  tlie  horse  Oros  saw  in  one  case  reddening  of  the  skin 
around  the  nose,  while  Walther  noticed  in  a  horse  iutense  itch- 
ing on  the  left  side  of  the  root  of  the  tail,  and  hairless,  round 
spots  as  large  as  a  twenty- five-cent  inece  on  whicli  the  swollen 
skin  was  covered  with  sticky  fluid  oozing  out  like  drops  of  sweat. 
In  Schenzles'  cases  the  disease  simulated,  on  the  other  hand, 
alopecia  areata,  and  started  on  the  head  at  the  bridge  of  the 
nose,  around  the  eyes,  on  the  foreheail,  nape  of  tlie  neck  and 
in  the  region  of  the  parotid  gland,  with  the  occurrence  of  hair- 
less spots  as  large  as  a  fifty-cent  piece,  irregidar  in  form  and 
with  poorly  defined  boundaries.  Subsequently  the  circum- 
scribed loss  of  hair  extended  backwards  to  the  shoulder  region, 
and  finally  sfin^ad  over  tlie  whole  body,  after  repeated  rubbings 
with  carliolized  glycerine.  At  this  time  fine  scales  appeared  on 
the  otherwise  healthy  skin.  Itclnng  was  absent  up  to  the  end 
of  the  attack* 

In  rabbits,  Pfeiffer  observed  aeariasis  in  China.  The  afftH^tion 
began  with  falling  out  of  hair  and  scaling  around  the  eyes,  whence  it 
extended  to  tlie  root  of  the  car  and  tlie  external  and  internal  snrfaeea  of 
the  shells  of  the  ear  as  well  as  on  to  the  skulL  In  the  meantime  it  caused 
folds  and  thickening"  of  the  skin,  seahs,  enpioiis  seeretiori  of  purulent 
material,  as  well  as  d  est  r  net  ion  of  eyelids  and  ears,  or  it  prod  need  n 
violciit  iniiaraination  of  the  middle  and  internal  ear,  and  now  and  then 
occavsiimed  even  a  fatal  inflammation  of  the  membranes  of  the  brain ; 
the  eyeballs  remaim*d  uninjured  except  for  a  superficial  keratitis.  The 
aearus  mites  foinid  in  the  contents  of  the  hair  follicles  were  much  smaller 
than  those  of  the  dog. 

Diagnosis.  The  pustular  form  of  aeariasis  pmducos  a 
rather  characteristic  form  of  the  disease  in  dogs.    The  often 
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peculiar  copper-red  color  appears  especially  important  diag- 

iio^stiealiy,  furtlier  the  tliickeuiiig  of  tlie  skin,  to^a41ier  with  a 
marked  diiinnutioii  in  elasticity,  also  the  pustules  situated  in 
the^  depths  of  the  skin,  mostly  bluish  red  in  color,  and  iteliing 
which  is  at  most  only  slight.  All  these  signs  enable  one  to 
differcTitiate  the  disease  easily  from  primary  aene,  sarcoptic 
scab,  distemper,  exanthema  and  from  simple  eczema.  In  the 
other  species  of  animals  relatively  large,  hairless  and  reddish 
nodules  with  thick  contents  awaken  a  suspicion  of  acariasis, 
yet  the  disease  may  l)e  recognized  positively  only  by  the  micro- 
scopic demonstration  of  the  mites. 

Tlie  squamous  form  is  far  more  difficult  to  differentiate 
from  other  affections.  Apart  from  the  localization  of  the  dis- 
ease or  its  ap{)ea ranee  at  the  same  time  on  several  parts  of  the 
borly,  the  best  (HUirlusion  can  be  formed  by  the  microscopic 
examinatioTi  of  the  flui^l  substanee  extruded  by  latei'al  pressure 
on  the  raised  folds  of  skin,  or  of  the  skin  scrapings*  (Since  in  such 
eases  the  mites  are  present  in  the  hair  follicles  only  sparingly, 
a  single  test  is  n(it  always  sufficient.)  In  this  form  of  acariasis 
one  must  exclude  esjH^eially  cireimite  ringworm,  favus,  eczema, 
such  as  that  caused  on  the  eyelids  through  conjunctival  catarrh 
(distemper),  also  sarcoptic  seali  and  alopecia.  But  every  fall- 
ing out  of  the  liair  in  the  dog  without  traceal)le  cause  nmst  iip- 
pear  suspicious  in  tliis  connection.  As  regards  the  differential 
diagnosis  between  sarcoptic  sca!>  and  acariasis  one  should  fur- 
ther bear  in  mind  that  both  skin  affections  can  be  present  simul- 
taneouslv  in  the  same  dog. 


Prognosis,  In  the  large  auimals  a  spontaneous  cure  of  the 
disease  appears  to  be  possible,  also  at  times  in  dogs  when  the 
attack  is  slight;  Uebele  has  repeatedly  seen  spontaneous  healing 
in  spite  of  extensive  acariasis,  and  this  is  said  to  be  the  rule  in 
the  diffuse  affection  in  young  terri^^rs,  which  is  caOed  distemper 
rash  by  breeders,  (hi  the  other  hand  pennanent  healing  can, 
in  case  of  extensive  eruption,  be  secured  ordy  rarely,  even  by 
proper  treatment,  and  sometimes  even  when  tlie  disease  is  not 
very  extensive,  l)eeause  tire  mites  live  deep  under  tlie  surface 
of  tlie  skin  and  therefore  it  is  diflicult  to  destroy  tliem  with 
parasiticides,  and  besith^s  secondary  infection  witii  staphylococci 
has  often  already  occnrred.  As  a  matter  of  fact,  not  infre- 
<[uently  dogs  that  are  apparently  cured  suffer  renewed  attacks 
aft(*r  weeks  or  months.  At  times,  however,  complete  cure  or  a 
marked  improvement  is  noticed  \dthout  any  treatment. 

In  pustular  acariasis  of  carnivora  the  prognosis  is  un- 
favorabh*;  it  therefore  appears  most  expedient  to  kill  such  ani- 
mals, A  much  more  favoral>Ie  ojunion  may  be  given  in  the 
squamous  form  wdien*  the  complaint  is  limited  to  a  small  area, 
yet  even  here  one  should  ahvays  reekou  with  the  possibility  of 
a  further  extension,  and  therefore  lie  eautious  in  giving  a  prog- 
nosis, all  the  more  so  as  even  quite  trivial  and  apparently  slight 
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cases,  and  still  more  those  that  are  further  advanced,  require 
treatment  eontinued  for  weeks  or  months.  Other  things  being 
equal,  the  jiro^nosis  is  always  more  uiifavorahle  in  young  de- 
bilitated do.i'-s  tlian  in  older  ones.  According  to  Sehindelka, 
many  more  dogs  may  be  cured  by  exercising  sulKcient  patience 
and  perseverance  than  is  usually  assumed  (of  177  cases  50  were 
cured). 

Treatment  First  of  all  tlie  hair  should  he  clipped  and, 
according  to  the  extension  of  the  disease,  this  should  be  done 
eitlier  over  the  diseased  areas  and  their  neighborhood,  or  pref- 
erably over  the  whole  body;  then,  and  also  later,  it  appears 
absolutely  necessary  to  split  all  noduh^s  or  pustules  with  a 
pointed  knife  and  to  remove  their  contents*  In  this  way  one 
gets  rid  of  many  niites,  especially  if  a  bath  in  a  5%  solution  of 
liver  of  sutphur  is  administered  each  time.  The  pressing  out  of 
fresli  pustules  and  subsequent  bathing  is  advisable  also  in  the 
treatment  of  the  later  stages,  and  so  is  the  emplojTuent  of 
periodical  fomentations  and  rubbings  with  soap  liniment,  saliey- 
iated  alcohol  or  salicylic  oil,  10%  lysol  vasoliniment,  in  order 
to  cause  loosening  of  the  skin  and  detachment  of  the  horny 
plugs  in  the  Iiair  follicles. 

Of  the  parasiticides  the  most  suitable  of  all  are  non- 
irritant  substances,  since  by  their  use  there  is  the  least  danger 
of  causing  an  extension  of  the  ilisease  or  of  tlie  squamous  erup- 
tion becoming  pustular;  particularly  tlie  employment  of  tar 
cresol  pn^parations  and  corrosive  sublimate  easily  occasion 
a  spread  of  the  process.  The  remedies  shoukl  be  applied  with- 
out force,  but  nevertheless  tlioroughly,  with  a  soft  brush,  with 
tlie  hand  or  a  pad  of  cotton  wool  Very  frequent  washings  may 
also  be  harmful.  The  selection  of  remedies  is  influenced  by  the 
species  of  anitnal  and  by  the  form  and  extension  of  the  disease, 
and  also  by  tiie  condition  of  the  patient.  During  long  continued 
treatment  a  change  of  the  anti-parasitic  remedies  not  infre- 
quently becomes  necessary. 

Peruvian  balsam  is  well  adapted  for  nuld  cases  and  pro- 
duces favorable  efl'ects,  especially  if  niLxed  with  alcohol 
Siedamgrotzky  produced  a  cure  with  this  preparation  in  a 
severe  case,  but  others  saw  no  particularly^  good  results  in  such 
cases  in  spite  of  long  continued  treatment.  The  high  price  of 
the  drug  limits  its  employment  to  ndhl  cases  of  disease;  on  the 
other  hanil  it  can  scarcely  lie  dispensed  with  in  acariasis  local- 
ized on  the  In^ad.  In  circumscribed  disease  eudermol  is  of  good 
service  (Fettick)  in  the  fonn  of  1%  ointment,  but  it  is  also  ex- 
pensive; in  many  eases  a  brief  depression  l^ecomes  manifest 
after  tlie  application.  Salicylated  oil  (1  ])art  salicylic  acid  dis- 
solved in  ;{0  to  40  parts  of  warm  oil),  creolin  or  ichtliyol  (with 
alcohol  aa),  corrosive  sublimate  ointment  (1:100)  or  carbolic 
ointment  (1:10)  at  times  give  good  results.  The  application 
of  these  remedies  must  be  repeated  several  times  at  intervals 
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of  a  few  days  (see  page  957).  Of  good  service  in  the  squamous 
form  is  caraway  oil,  which  is  recommended  by  Gmeiner  (ol. 
carvi  and  alcohol  aa  10  gm.  ol.  ricini  150  gm.)  with  which  the 
diseased  parts  should  be  rubbed  energetically  once  or  twice 
daily  with  the  fingers ;  a  sulphur  bath  is  given  once  every  week. 
According  to  Brandl  &  Gmeiner,  liquor  cresoli  saponatus  is 
the  most  effective  remedy,  but  the  authors  cannot  confirm  this. 

Schindelka  obtained  healing  repeatedly  with  bisulphide  of 
carbon  (sulfuretum  carbonicum  s.  carboneum  sulfuretum). 
After  the  skin  is  prepared  properly,  pads  of  bisulphide  are 
pressed  upon  the  affected  spots  for  several  minutes,  and  then 
a  paste  of  formalin  (formaldehyde  1  to  3,  vaseline  50,  zinc 
oxide  and  powdered  starch  aa  25)  is  applied  to  the  carefully 
dried  skin.  This  treatment  repeated  three  to  five  times  at  in- 
tervals of  3  to  4  days  is  said  to  accomplish  its  object  as  a  rule. 
In  cases  where  the  skin  is  much  thickened  Schindelka  uses  a 
shaking  mixture  of  carbon  bisulphide,  flowers  of  sulphur  and 
powdered  neutral  soap  (7:1:2).  The  carbon  bisulphide  makes 
the  skin  tender,  and  its  use  necessitates  great  caution  on  ac- 
count of  the  danger  from  fire.  TJebele  found  the  effect  of  this 
treatment  uncertain.  Instead  of  carbon  bisulphide  less  poison- 
ous and  non-inflammable  vitran  (with  Peruvian  balsam  aa) 
may  be  used,  especially  if  the  disease  is  limited. 

Of  other  methods  of  treatment  the  following  deserve  to  be 
mentioned:  The  method  of  Brusasco  in  which  the  animal  is 
bathed  in  liver  of  sulphur  solution  (200  gm.  of  potassium  sul- 
phuratum  in  70  liters  of  water) ;  on  the  following  day  a  third 
of  the  body  is  dressed  energetically  with  a  diluted  ointment  of 
cantharides  (1:6  parts  of  lard)  and  on  the  sixth  day  the  animal 
is  bathed  again  in  liver  of  sulphur  solution.  After  an  interval 
of  3  to  4  days  the  treatment  is  repeated  until  cure  results.  Meg- 
nin  also  recommends  sulphureted  potash  baths  daily  during 
the  first  month ;  during  the  second  morfth  every  2  or  3  days  for 
the  space  of  a  quarter  of  an  hour;  the  same  author  proposed 
also  a  mixture  of  100  gm.  of  flowers  of  sulphur,  200  gm.  of  un- 
slaked lime  and  one  liter  of  water,  to  be  rubbed  into  the  affected 
skin  with  a  sponge.  Lesbre  bathes  the  diseased  animals  in  liver 
of  sulphur  solution,  then  washes  it  several  times  a  day  with 
lukewarm  cresol  emulsion,  finally  dressing  the  diseased  places 
with  the  following  ointment :  20  gm.  of  naphthol,  0.25  gm.  of 
corrosive  sublimate  and  100  gm.  of  lanoline.  Cadeac  paints  the 
previously  scarified  skin  with  tincture  of  iodine,  while  Dupas 
treats  acariasis  with  96%  alcohol  in  a  similar  way  as  Schin- 
delka with  carbon  bisulphide.  On  the  contrary  Altmann  often 
saw  definite  cure  result  from  repeated  applications  of  petro- 
leum (in  extensive  disease  only  half  the  body  may  be 
treated  at  one  time).  Nicolas  treats  the  affected  animals  with 
injections  of  a  2  to  2yo%  carbolic  acid  solution  into  the  depths 
of  the  skin  (not  under  the  skin),  both  in  the  region  of  the  affec- 
tion and  also  in  the  neighborhood;  the  good  effect  of  this  treat- 
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nieut  in  local  acariasis  was  noted  several  times  by  the  authors. 
Moussu  found  Tessier's  mange  bath  (see  page  953)  effective 
in  cases  of  acariasis  which  were  not  very  extensive;  the  ani- 
mals are  rul)l)ed  for  2  or  3  minutes  with  hruslies  wliile  in  the 
hatli  and  kept  fro!n  licking  tlieir  hodies;  cure  resnite<]  after  a 
month*  Roth  recommends  operative  treatment  in  eases  of  cir- 
eumscrihed  disease,  which  consists  in  cutting  the  e[n«k*nnal 
hiyer  horizontally  Avith  a  sharp  knife  until  drops  of  blood  ap- 
pear, the  animal  being  narcotized;  the  places  are  then  disin- 
fected, and  powdered  with  xeroformj  a  bandage  is  applied  and 
renewed  after  two  daysj  healing  occurs  after  5  or  6  days.  Eher 
has  also  seen  favoral>le  results  from  this  procedure.  In  septi- 
cemic sj^nptonis  Uel>ele  saw  surprising  results  from  colhirgol 
clysters  (0.5:50  parts  of  lukewarm  physiological  salt  solution). 
In  all  cases  the  treatment  is  to  be  continued  long  enongh 
until  no  fresh  nodules  or  pustules  arise  and  the  skin  regains  its 
healthy  appearance.  During  the  whole  duration  of  the  treat- 
ment the  animal  must  be  nourished  intrusively,  tin*  stalile  must 
be  kept  clean,  and  eare  must  be  taken  that  the  treateil  parts  of 
the  body  are  not  lieked*  The  aflTeeted  animals  must  Ijc  sepa- 
rated from  the  healthy  ones,  and  after  their  recovery  kept  under 
observation  for  a  month;  on  the  appearance  of  suspicious  signs 
immediate  treatment  nmst  be  undertaken.  Acariasis  of  the 
other  animal  species  may  he  treated  in  the  nn^nner  reeora- 
mended  for  sarcoptic  scab.  Schenzle  was  successful  in  a  horse 
affected  with  general  sfjuamons  acariasis  witli  earaway  oil  solu- 
tion (according  to  Omeiner)  while  in  Walther's  cases  a  pro- 
tracted treatment  with  a  mixture  of  tar.  glycerine  and  alcohol 
was  necessary. 

Coiisiflerin^  the  all  too  frecjiient  failure  of  thf  treatment^  Frohner  aod  Ri'hin 
clelka  consiiler  that  acanaJ^iH  of  tho  dof*  shouhl  he  inelmled  in  those  iliseases  which 
are  under  legal  supervision. 

Literature.  AltmaBn^  B.  t,  W.,  1907,  41.— Bramll  &  Omeiner,  W.  t  Tk., 
imo,  37.— Bii^rge»  B.  t.  W.,  1900,  522.— t^aflf^ac,  J,  v#..  1906,  80.— C«okor,  O.  V.. 
1879,  LT,  1:^2.— UtipaH,  Boll.,  1906,  457— Fettiek,  Z.  f,  Tni.,  1901,  V,  291.— ^laltjer, 
Rev.  frfn.^  1907,  IX,  22.— CSiueiiier,  Z.  f.  Tm.,  1909.  XI IT  (complete  Lit.). — nTimni. 
S.  B.,  1884,  lOS.— OtiinaH,  J.  v6t..  1890,  5Si>.— Horncek,  B.  t  W.,  190!,  60,— Lejjmin 
&  Re^fulato,  Arrh.  il»?  Parasitolo^ie,  1003,  VII,  X — M^j^nin,  Les  parasites  et  Ipj^ 
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23.     Other  Mites  in  the  Domestic  Animals. 

1.  Ticks,  (Ixodida.)  Besides  !iuin,i^^e  and  hair  sac  loites. 
the  ticks  are  the  most  iiiiportaiit  temporary  skin  ])arasites  in 
tlie  oiarnmalia.  They  live  in  the  open  in  oatnre,  and  the  females 
especially,  if  gaining  access  to  the  skin  of  animals,  bore  into 
it  with  the  rostrum* 

The  most  important  varieties  are; 

lacodw  riciniis  (dog'  tirk)  which  attacks  Inintiu^  do^  from  the  moatb  of 
May  to  October,  but  i»  only  exceptionally  foimd  in  f^lieep  ami  cattle. 


Ticks.     Lamiiiositiyitps  Cysticola, 
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Ixodes  rediivius,  jarasitic  on  sheep  and  eattle,  now  and  then  also  on  dags, 
in  the  latter  animalB  tlii^  tirk,  the  larva  or  I  ho  nymphH"  bore  firmly  into  the  skin. 

Ixodes  bovis  (Mai^arojms  aiinnlatiis^  Bi^oiiliiJus  hovis^  I{hi]»U"e|>halus  annulntut^t 
t'attlo  tit^k)  causes  in  tl  am  mat  ion  ot  the  skin  and  leads  to  the  formation  of  nodules  in 
the  skin« 

lif^Bide^  tli^Kc  a  tiumber  of  ttek»  oecnr  at  tiines  in  the  iloincstie  aoimaliif  which 
like  tbo  latter  have  a  practieal  importance,  especially  in  the  transmissiou  of  piroplaa- 
mosii*,  anil,  accordinir  to  their  ileveloprnent   are  clivifted  into  four  fjronps  (see  Vol.  I)* 

Tlic  rcHioval  of  tirks  from  the  bodies  of  domestic  animals 
is  In^st  brtmirht  nboiit  by  iiioistenin,!2:  witli  salt  water,  oil  of  tnr- 
pentine,  l>enziiie,  pt'troleimi,  carl>olic  oil  or  simply  with  fatty 
oils;  but  tbey  may  be  removed  I>y  eaiitious  regular  extraction 
witlioiit  tlit'so  remedies.  By  foreible  traetioii  tbe  rmmtli  portion 
may  be  left  bi^biiid  and  eause  siip]>uration  or  extensive  derma- 
titis,  especially  in  horses  and  dogs. 


Fig,  157.     fhrmtiniffifius  avium,    Foninle,  on  the  left  from  the  Inick,  cui  the  rii^ht  from 
the  alHlomiiuU  side;  in  the  middle  an  egg.     Miignif.  75,    (After  MegniiiJ 

2.  Laminosioptes  cysticola,  (Sarcoptes  cysticola.)  It  is 
a  minuti*  parasite  with  loutish  body,  ei^ht  legs,  and  two  long 
bristles  oo  the  hinil  end  of  the  body.  The  parasites  live  on  the 
skin  of  fowls,  turkeys,  pheasants,  etc.,  and  cliieHy  in  the  snb- 
cntaneons  eellnlar  tissue  of  ohl  animals,  wIhmx*  ttiey  develojt 
millet-sized  nodules  which  later  on  Ijccome  chalky.  If  tliey  an* 
limited  to  the  surface  of  the  skin  onh\  des^juamation  is  pro- 
duced. They  cause  the  animal  to  fall  away  in  condition  if  they 
are  present  in  very  large  numbers. 

3.  Dermanyssus  avium.  ( Fowl  mite.)  ^  It  is  yellowish  white, 
blood  rod  if  gorged  with  bk>od,  readily  visible  to  the  nake<l  eye, 
with  four  pairs  of  legs  at  the  tliorax  (Fig.  157).  It  lodges  by 
day  in  the  crevices  of  fowl  houses  or  stables,  in  cages  and  the 
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Tiests  of  tlii*  litnis  or  other  lards,  w  Viilo  at  niglit  it  wandors  onto 
the  body  of  the  binl  (fowls,  tiirkin's,  pigeons,  geese,  cage  birds, 
pheasants)  where  it  sucks  the  bh)od,  and  disturbs  the  peace  of 
the  aDinials.  Sometimes,  liowever,  the  mites  also  gain  aceess 
to  tlie  botlies  of  tlie  birds  in  daytime,  especially  into  the  ear 
passage,  and  exceptionally  one  linds  them  in  great  number  all 
over  the  body.  They  are  very  tenacious  of  life  and  may  remain 
alive  for  several  months  without  nourishment;  according  to 
Megnin,  their  eggs  will  resist  a  temijeratiire  of  120°  C. 

Fowl  mites  cause  anemia,  cachexia,  loss  of  feathers  by  the 
unrest  and  abstraction  of  blood  which  they  prodnf*e,  ami  pre- 
judice the  prodnction  of  eggs  in  tlie  hens.  Not  infrerjuently 
birds  die  completely  exhausted.  Now  and  then  the  mites  settle 
also  in  the  nostrils  and  in  the  externa!  onr  passages,  when  the 
birds  run  about  as  if  wihl  and  swing  their  heads  about  (Klee), 


Fig.  158.     LfptuHautumitoliH,    On  tbi*  left,  from  the  nlidominal  side;  on  <he  right, 
(gorgfU)  from  tbe  bntk.  (Aflor  Mi^g-nin.) 

In  such  eases  the  animals  die  after  a  short  ilhictss.  Otto  saw 
mites  occur  in  immense  nnml»ers  m  young  hens  where  not  only 
the  whole  body  Init  also  the  larynx  ami  ti'acbea  were  affected. 
From  fowls  they  may  also  puss  to  rnannnalia  (cattle,  horses, 
dogs,  cats)  esi>ecially  in  stables  where  chickens  are  kept.  They 
cause  very  severe  itcliing  as  well  as  skin  rashes.  Even 
man  may  now  and  then  be  attackc^d  by  the  mites.  They  may 
also  penetrate  the  external  ear  ])assage  of  cattle,  and  if  they 
are  there  in  great  nnniber  ttiey  cause  restlessness  and  attack^ 
of  dizziness.  According  to  Trouessart  and  Freund  the  last  men- 
tioned cases  are  Railletia  auris,  which  w^as  designated  as  Garaa- 
sns  auris  by  Tjcydy  and  others. 

Iilterature,  Freunrl.  Zot>K  Jalarb.,  1910,  XXIX,  313  (Lit).— Goodall,  V«»t 
Rcc,  19(H1,  2rih— Kli^e,  D.  t  W^,  1901,  3.— Mobiiis,  S.  B,,  1880,  7S.— Otto,  8.  a 
1908,  45,— Tronef^sart,  C.  R.,  1902,  806. 

4.  Leptus  autumnalis.  (Autumn  grass  mite,)  It  is  the 
larvae  of  Trombidium  holosericeum  (Fig.  158)  and  lives  free  in 


L4^ptuj?  A  n  hi  n  mil  lis.      Ar^ras  Reflex  us. 
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the  fields  and  shrubs;  its  oval  mito-Iike  body  is  furnished  with 
three  pairs  of  legs.  It  occurs  in  fowls  in  the  summer  and 
autumn,  in  the  region  of  the  roots  of  the  feathers.  Although 
the  parasite  only  remains  on  the  body  of  the  animal  for  a  few 
days,  it  causes  the  formation  of  littk*  retl  pustules,  am!  also 
itching,  which  is  so  intense  that  fowls,  especially  young  birds, 
may  have  epileptiform  spasms  and  die  lu  a  few  days.  More 
rarely  the  parasites  cause  little  red  no<1ules  ami  pustules  upon 
which  reddish  cohered  mites  are  found;  the  eruption  may  occur 
especially  on  the  head,  the  inner  surfaces  of  the  thighs,  the 
lower  chest  and  abdomen,  also  in  the  region  of  the  genital  organs, 
and  at  times  over  the  whole  body  (Roth,  Liebert) ;  hiter  on  bahl 
spots  develop,  aeeonipauicd  usually  by  nuxlerate  itching.  (The 
ass(*rti(>n  of  Roth  tluit  dogs  are  frecineutly  infested  witli  jjcptus 
autmmialis,  is  only  true  of  certain  localities.) 

In   hors(*s  the   parasite  at   times   causes  an   itLflammatory 
ec7.enuitous  condition, 

Literature.     Lkbert,  D.  t.  W.,  19af>,  Sol.^Itoth,  W.  L  Tk.,  19UG,  311  (Ut.). 


5.  Argas  reflexus*  (A.  marginatus,  niussebshaped  seam 
tick.)  An  ovoiil  parasite  6  nnn.  hnig,  blackish  colored  in  the 
middle,  at  the  edges  yellowish  (Fig.  159),  which  is  prevalent  all 
over  Europe  and  extremely  tenacious  of  life,  being  al)le  to  live 
and  even  to  niultij>ly  from  14  to  24 
months  without  sucking  blood  in  the  in- 
terval (Raifliet,  Ghiliani),  It  lives  in 
the  day  in  tlie  crevices  of  pigeon  eotes, 
bxit  at  night  wanders  onto  the  body  of 
the  pigeon  and  sucks  blood*  It  attacks 
young  liirds  especially,  which  nmy  die 
after  8  to  15  days  in  conspcpicnce  of  un- 
rest and  loss  of  blood.  Its  larvjc  also 
remain  on  tlie  body  of  the  birds  for  a 
h>ug  time,  or  do  not  leave  tlieni  at  all. 
At  times  chiekens,  ducks  and  geese  are 
attacked.  It  may  even  infest  the  liody 
of  i>ers(>ns  attcndiTig  pigeons  and  causes 
painful  bite  wounds  as  well  as  edematous  s\velling  on  the  skin. 
The  parasite  transmits  the  spiroeha<4osis  of  fowls  in  Bulgaria 
and  on  the  Islaml  of  Cyprus. 


Fig*    159.     Argas  rejle^us. 

SHghtly  tna^ilknl.  'After 

AjEary.) 


The  Argas  persicus  occurs  in  Persia  and  also  in  Tunis,  and  is  the 
iutrrnuMhary  of  tJie  sjtirochictosia  of  clriekcus.  The  birds  are  affected  hy 
this  uiite  in  the  same  manner  as  by  the  A.  reflexus.  According  to  Carre, 
its  lai^va'  live  Yi^ry  frequently  on  chickens  in  Persia.  After  a  slight  in- 
vai^ion  the  parasite  is  found  almost  exclusively  on  the  inside  of  the  thighs 
and  wings,  whfuce  it  passes  on  to  the  sides  of  the  hody.  After  an  inten- 
sive inviision  one  finds  it  all  over,  except  in  the  region  of  the  eye,  and 
then  they  form  mulberry-shaped  groups,  giving  the  appearance  as  if 
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shot  \v<^re  i  nil  nodded  under  the 
birds  die  in  lurge  iiimibers. 


skin.     Jl'  jio  trrNitiiM^ul  la  iiiider taken  the 


Literature* 
(Orig.)-  i'^y- 


CafT6,   Bull.,    1909,    172.— Galli  Valerio,    UbL    f.    Bak.,    1901>,    L. 


6.    Varieties  of  Trombldlum.     Of  these  the  following  occur  in  birJs: 
Harpirhyiiehiis  niditlatis,  whieb  lives  in  tJie  feather  hulhn  or  in  nodules  and  in 
little  cy»t8  of  the  skiii^  aud  may  general Iv  be  fouiitl  there  iii  lar^e  numlten*. 

SyrJngophilus  hipectinatus,  which  m  jmrasitif  on  ehiekena  and  pi^ieous,  and 
^yringophihiB  unt^inatiis  whit'h  lives  on  peacocks;  it  lodges  within  the  quills  of  the 
feathers;  the  feathers  Lx^t'ome  lusterlesH  and  f^tuoted,  the  quills  lof*e  their  transijareney 
and  contain  in  the  center  a  yellowish  ^ray  dust  like  niass^  in  which  very  maujr  xnit 
are  visible  under  the  niicroHeope;  the  aifeeteil  feathers  finally  fall  out. 

ABalges  varieties  or  feather  mites  are  similar  to  nian^e  mites^  and  Uve  in  the 
plumage  of  the  feathers  as  well  as  the  quills,  exceptionally  also  in  the  subctitaneoui 
connective  tissue;  they  are  either  quite  harmless  or  cause  hardening  of  the  feather^ 
and  at  tinies  enmciation  of  the  birdn.     The}'  caii«e  changes  in  the  feathers   similar  ' 
to  those  brought  about  by  the  syringophiluB  varieties. 

Treatment,    For  the  purpose  of  removing  parasites  from 

the  bodices  of  the  birds  siiffieieiit  sand  or  a  mixture  of  sand  and 
ash  must  be  provided  in  oriler  that  the  birds  can  bathe  iu  it  at 
will  (to  the  sand  ash  mixture  2  to  5%  of  flowers  of  sulphur 
may  be  added  or  finely  powdereil  aniseed  or  parsley  seed). 
Besides,  tlie  bodies  of  the  birds  may  be  sprinkled  freely  witli 
remedies  which  have  an  intense  odor  and  an  anti-parasifi(3 
action.  Peruvian  balsam  and  sty  rax  (in  20  to  30  parts  of 
alcohol) J  also  fennel,  aniseed  or  rosemary  oil  (diluted  with 
20  to  50  parts  of  water  or  oil,  espoeially  for  small  birds)  are 
appropriate  for  this  piir|)ose.  Finally  insufflation  of  flowers 
of  sulpliur  or  pyrethrum  powder  between  the  featliers  may  be 
recommended,  the  bases  of  the  ft*athers  being  previously 
smeared  with  a  little  soap  in  order  that  the  powder  rnay  adhere 
better  and  the  insect  powder  act  more  energetically.  The 
antumn  grass  mite  has  been  removed  by  Liebert  by  means  of 
bathing  the  animals  once  with  1%  lysol  solution.  According 
to  Carre  tlie  larva*  of  Argas  i)ers]eus  are  easily  removed  by 
painting  with  oil  of  turpentine  or  kerosene. 

Since  the  enumerated  ectoparasites  mostly  exist  outside 
of  the  animal  body  in  chicken  boustss,  cages,  pigeon  cotes^  etc., 
and  many  only  atta(*k  the  birds  at  night,  a  thorough  cleaning  and 
disinfection  of  tlie  abodes  and  removal  of  coops  and  birds*  nests 
from  the  cow  barns  and  horse  stables  are  necessary  for  tlie  de- 
struction of  the  mites.  The  walls  are  scraped,  the  wooden  parts 
plane<l  and  waslied  with  hot  water  or  hot  sodium  lye,  or  are 
scorched.  After  all  crevices  in  the  walls  have  been  stopped  up 
or  done  away  with,  tlie  walls  are  lime-washed  with  milk  of  lime, 
ealciom  chlorhlct  or  a  mixture  of  lime  and  ereoliu,  and  lime 
is  sprinkled  on  the  floor  of  the  barn.  The  development  of  chlo- 
rine or  formalin  vapors  may  also  be  considcnnL  Bird  cages  are 
best  scalded,  but  iu  ease  of  necessity  they  must  be  burnt.  It  is 
also  well  to  wrap  the  ends  of  the  perches  with  tarred  tow;  paint 
hollow  roosts  with  anti-parasitic  fluid  j  supply  the  roosts  in 
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cages  with  reeds  into  which  the  mites  creep  in  the  daytime,  when 
they  can  be  destroyed. 

24.    Insects  Parasitic  on  the  Domestic  Animals. 

Of  the  class  of  insects  belonging  to  the  Hexapoda,  several 
species  of  the  orders  of  Rhynchota,  Hemiptera,  Diptera,  and 
Aphaniptera  as  well  as  Hymenoptera  are  known  to  cause 
more  or  less  severe  disease.  Their  injurious  influence  is  exerted 
in  various  ways.  By  creeping  around  on  the  surface  of  the  skin 
they  irritate  and  hinder  the  animals  from  eating,  especially  on 
pasture,  and  in  weakly  individuals  this  may  now  and  then  have 
serious  consequences.  Some  insects  nourish  themselves  on  the 
sweat  or  blood  of  their  hosts,  others  inoculate  acrid  substances 
into  the  skin  or  into  the  mucous  membranes  of  the  natural  open- 
ings of  the  body,  causing  acute  edematous  swellings,  which 
sometimes  materially  interfere  with  eating  and  breathing,  but 
at  times  produce  severe  general  symptoms  of  poisoning.  At  the 
bitten  or  stung  spot  deep  seated  changes  may  occur  in  the  skin 
or  subcutaneous  connective  tissue,  such  as  pustules,  hemor- 
rhages, abscesses,  etc.,  which,  on  account  of  the  itching  usually 
present,  lead  to  traumatic  artificial  eczemas  with  the  well  known 
results.  The  larvae  of  some  varieties  establish  themselves  on 
raw  surfaces,  in  the  skin,  and  in  the  subcutaneous  connective 
tissue,  or  in  the  body  cavities,  occasion  persistent  and  even  se- 
vere tissue  changes,  and  in  this  way  may  cause  the  death  of  the 
animals.  Finally,  certain  varieties  may  bring  about  the  spread 
of  infectious  diseases  by  inoculating  bacteria  or  protozoa  adher- 
ing to  their  bodies  into  the  skin  wounds. 

In  the  following  pages  these  parasites  will  be  discussed 
briefly,  while  detailed  descriptions  will  be  left  to  zoological 
works. 

A.  Hemiptera  s.  Rhynchota. 

(a)  Lice.  (Pediculida.)  Parasites  generally  occurring  in 
badly  nourished  or  cachectic  animals,  the  females  of  which  glue 
their  pear-shaped  eggs  (nits)  to  the  hairs.  They  suck  blood, 
cause  itching  and,  when  present  in  great  number,  lead  to  a 
further  decline  in  condition.  They  may  multiply  immensely, 
especially  in  young  cattle  during  the  long  stabling  in  winter, 
from  neglect  of  skin  hygiene,  and  now  and  then  cause  extensive 
eczema.  In  Germany  lice  occur  more  frequently  in  military 
horses,  especially  in  the  eastern  provinces  where  much  oppor- 
tunity for  contagion  from  civilian  horses  is  present  (Wohler). 


In  the  domestic  animals  several  varieties  of  bloo<l  sucking  lice  (Hematopinus) 
occur;  thus  in  the  horse  Haematophinus  s.  Pediculus  equi  s.  macrocephalus  (Pijf. 
160),  in  cattle  the  H.  eurysternus  and  the  H.  tenuirostris,  in  calves  the  H.  vituli, 
in  goats  the  H.  stenopsis,  in  dogs  the  H.  pilifenis,  in  pigs  the  H.  suis  s.  urius.  The 
Hsmatopinus  suis  is  the  largest  existing  louse,  its  length  reaching  4.5  mm.;  very 
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young  pigs  in  whii!*i  lice  are  lutiuerous  tm  the  skin  may  <1ie  as  a  result  of  utirost  and 
disturliance  of  mickinjj  (8i»<iiivnH  naw  40  head  tlie  out  of  140;  sarcoptic  scab  mighty 
liowever,  have  also  hi^en  present  at  the  same  time). 

(b)     Hair  Insects  and  Feather  Insects.  (Mallophaga.)  These 
are  para8it*\s  similar  to  the  preeedint^  ones;  tiiey  do  not  suck 

hlootl,  Imt  eat  epitlernia!  scales  with 
tlieir  piiieer-sliaijed  jaws  and  gnaw 
tliroiigli  the  fine  hair.  The  females 
also  glne  their  eggs  to  the  hairs. 
They  are  mostly  parasites  on  the 
head,  neek  ajid  legs  of  animals,  and 
cause  itching  and  perhaps  also 
eczematoos  inflammation  of  the 
skin. 

The  varieties  oecurrijig  in  the  clotnc^tte 
aiiimala  arc:  Triehoeleetes  pilosus  in  liorsits, 
Tr.  scalaria  in  t^attle  {Pig.  Itn),  Tr.  climax  in 
f^oiits^  Tr.  sphaerofephalus  in  sh^p  (some- 
times when  jirc^scnt  in  great  numbers  they 
proiliifc  it  riling',  pausing  the  animals  to  rub 
their  bodies  vigorously  an<l  gnaw  thtim ;  the 
wool  falls  out  anrl  the  affection  may  then  be 
m  intake n  for  Fcab)  ;  Tr,  latus  in  dogs,  lastly 
Tr.  i^iibrostrntns  in  cata. 

The  miniber  of  feather  insects  ocexir- 

ring  in  domestic  birds  is  very  large.  They 

<lisliirb  the  rest  of  the  animal  and  cause 

loss  of  eondition  when  present  in  large 

They  comprise  (according  to  Ziirn)  ; 


Fig.    160,    Hficmainphiua  rqui> 
MagniL  about  25.  (After  Kitt,) 


numbers. 


In  chickeos:  Got)ia«oteB  hoiogaster,  6.  dissimilis,  LipeuruB  variabilis,  Lu 
heterographii8»  Menopon  palli<hmi, 

ill  ducks;    Docophonia  icterodea. 

In  geese:  DocophoruH  adustua,  Lipcuriis  jejunufl,  Trinotns  conspurcatum,  Tr, 
squalid  am. 

In  pigeons:  Gonioi^otes  comparj  Lipenrus  bacillus,  Colporephalwm  turbinatum. 

In  ttirkeyB:  Goniodes  stylifer,  Li[>eiiruB  polytrapozius.  Menojjon  stramineum. 

In  peacocks:  Ooniocotes  rectangulatuSj  Gouiodes  falclformus,  Menopon 
phaenostomum. 

(e)  Bedbug*  (Aeantha  leefnlaria.)  These  pass  at  times 
on  to  birds,  fowls  and  pigeons  which  are  kejit  in  rooms  or  near 
to  dwelling  houses  (Lucet). 

Treatment.    Lice  and  hair  parasites  are  killed  by  various 

anti-parasitic  remedies  and  removed  from  the  body  of  the  ani- 
mal. According  to  the  experimental  investigations  of  Biihler 
creolin  liniment  (creolin  and  soft  soap,  of  each  1  part,  alcohol 
7  parts)  ranks  tirst  of  all  on  account  of  its  astounding  effect  as 
well  as  its  cheapness  ami  slight  toxicity;  the  liniment  is  rubknl 
into  one-third  of  the  botly  at  a  time,  and  after  the  third  day  a 
bath  in  i/i  to  1%  liver  of  sulphur  sohition  is  given.  In  severe 
invasion  the  process  must  lie  rf*pi'nted  2  or  3  times.  Cresol  or 
tar  liniment  is  also  very  effective,  but  less  innocuous,  as  is  also 
carbolic  acid  solution  (5%) ;  the  somewdiat  more  effective  Peru- 
vian balsam  is  comparatively  expensive.      Washing  with  2  to 
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^creolin,  lysol,  eresol  or  bacillol  solotioos  has  a  good  effect 
in  every  variety  of  aniiiuil  l)ut  iiuist  hv  repeated  several  times. 
Gross  recommendB  for  horses  a  6%,  others  a  10  to  15%  creali!i 
emulsion,  while  Schiiulelka  always  bad  good  results  with  a  0.2% 
creoliii  solutioii,  whieh  made  the  employ- 
ment of  other  measures  superHoiis*  Two 
per  cent  solutions  prohahly  answer  best, 
but  must  be  em])loyed  repeatedly.  Gray 
mercury  ointment,  whieh  is  not  partieuhir- 
ly  reliable,  may  also  be  employed  in  mild 
cases;  a  piece  about  the  size  of  a  hazebuit 
may,  in  the  case  of  horses,  be  placed  on 
the  inner  surface  of  tlie  harness,  in  cattle 
between  the  horns,  in  dogs  half  the  quan- 
tity on  the  inner  surface  of  the  collar,  hut 
in  all  animals  it  is  njost  properly  rubbed 
on  the  diseased  parts  of  the  skin.  On  ac- 
count of  the  danger  of  mercury  poisoning 
the  employment  of  mercurial  ointment 
must  be  avoided  if  several  animals  in  a 
stable,  particularly  young  ones,  must  be 
treated.  Widespread  louse  infection  is  not 
removed  by  partial  applications  of  mer- 
cury ointment.  Frohner  obtained  very 
rapid  results  by  cautious  washing  with  a 
1%  corrosive  sublimate  solution.  With 
tobacco  decoction  {l:liO-25)  which  is  also 
efl'ective,  tlie  liody  shoukl  l)e  washed  only  in 
sections  where  there  is  general  disease  in  horses  and  cattle,  in 
order  not  to  run  any  danger  from  nicotine  poisoning.  In  dairy 
barns  where  preparations  containing  tar  or  cresol  cannot  be 
used,  because  tlieir  smell  is  taken  iii>  by  the  milk,  Sehimlelka  rec- 
ommends washing  with  decoction  of  wormwood  or  of  chrysan- 
themum inodorum ;  decoction  of  stavesacre  (sem.  staphisagriie 
5:100)  may  also  be  employed,  but  according  to  Biilder  the  effect 
of  this  drug  is  not  very  reliable.  The  same  is  true  for  tlie  Per- 
sian insect  powder  (flores  pjTetliri)  and  other  insect  powders 
which  exert  a  parasiticidal  etTect  only  after  previous  moisten- 
ing of  the  animals  or  if  applied  in  form  of  a  paste;  they  are 
applicable  chielly  in  small  sucking  animals  and  birds.  Petro- 
leum with  linseed  or  rape  oil  also  kills  the  parasites,  but  in  fine- 
skinned  animals  it  sometimes  causes  dernmtitis.  Good  effects 
are  also  produced  by  ethereal  oils  (1:10  aleohol  or  water), 
and  by  benzene  water*  Fatty  oils  or  fats  have  been  used  suc- 
cessfullv. 


Jig.     16L     Trichofkrtra 

m^titfirh     (on    a     hair), 

Muk'iiif,  «*K>Mt25,  (After 

Kitt) 


The  !ioi**nerl  vinegar  of  arsenic  (ar**enic  ftnil  potaf^h  of  each  15  parts,  vinegar 
aad  water  of  each  loUO  partj^)  suggt'steti  by  Vibor^  smd  Srlile^  exorta  a  prompt 
effect  but  is  dangeroujis,  especially  in  extensive  tliseaae,  and  therefore  is  to  he 
avoided. 
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Two  or  three  repetitions  of  the  treatment  after  3  to  4  days 
appear  to  be  indicated  in  order  to  destroy  t\w  parasites  as  tbey 
liateh  from  the  eggs.  By  washing  with  vinegar  the  eggshells 
will  be  dissolved  and  the  embryos  killed.  Clipping  the  hair  ma- 
terially facilitates  the  (lestruetion  of  the  parasites;  in  horses^ 
however,  it  should  (according  to  Wohler)  be  undertaken  only  if 
numerous  parasites  are  present,  since  the  soaked  hair  prolongs 
tlie  effect  of  tlie  anti-parasitic  remedy.  In  winter  the  treatment 
of  a  large  herd  of  horses  may  have  to  be  omitted,  the  measures 
l»ei!ig  directed  mdy  to  the  prevention  of  a  further  spread  of  the 
parasites  by  treating  and  isolating  the  manifestly  affected 
burses. 

Against  feather  mites  the  parasiticides  nuiy  be  employed, 
which  have  previously  been  recommended  as  suitable  for  birds 
(see  page  982).  Careful  cleanliness  and  skin  hygiene  atTord  the 
most  effective  protectives  against  lice  and  similar  parasites  in 
general,  and  play  an  important  part  in  the  treatment.  If  tlie 
affection  obtains  a  considerabh?  extension,  disinfection  of  the 
barns  and  of  any  objects  with  which  the  affected  animals  come 
in  contact  is  indicated. 

Literature*  Biihler.  Ex[M?rnL  un«l  klin.  Uiiters,  iiber  Wert  im<l  Wirkung^  tL 
KreolinlininienteB,  Difss.  GiesBen,  1909  (Lit.).— Wohler,  55.  f.  Mc.,  1906,  219. 


B.     Diptera,     (Flies.) 

(a)  Long  antennaed  (Xeraatoccra).  These  are  small  in- 
sects whose  larva*  develop  in  water,  damp  earth  or  sliady  places; 
in  the  mature  condition  tbey  feed  on  phint  jnices^  but  the  females 
of  some  varieties  also  attack  domestic  aninmls  anil  suck  l>lood. 

Of  the  gnats  tlie  following  are  noteworthy: 

Tlie  stinging  gnat  (Culex  pipiens)  ])refers  the  skin  of  man, 
but  now  and  then  also  stings  animals  and  produces  painful 
swellings  on  them. 

The  sand  flies  (Simulia^  arc  much  more  itnportant  in  tliis 
respect.  Tbe  Siraulia  rcptaris  and  the  Simnlia  cinerea  cause 
inflammation  on  the  thin  hairless  parts  of  tbe  skin  of  tbe  horse, 
for  instance  on  tbe  inner  surface  of  the  thigh,  on  tbe  internal 
upper  surface  of  the  ear,  whicli  only  heals  gradually  and  with 
desquamation.  The  Simnlia  reptans  appears  at  times  in  great 
swarms  and  causes  fatal  results.  Tbns  in  ilay  of  1881,  in  10 
townships  of  an  Upper  Hungarian  county,  ^7  head  of  cattle  and 
4  horses  died  as  a  result  of  their  bites.  In  Sweden  (Schonen 
province)  gnats  oceur  especially  in  hot  summers  and  attack  cat- 
tle, horses,  and  also  sheep.  The  Simulia  ornata  may  also  occur 
in  similar  swarms  (in  one  instance  out  of  170  cattle  that  were 
stung,  27  died),  and,  according  to  Dammann  &  Oppermann,  may 
transmit  the  infection  of  hemorrhagic  septicemia  in  deer  and 
cattle.  According  to  Wigand  one  observes  severe  circulatory 
disturbances  and  falling  of  temperature  m  animals  poiejoned  by 
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gnat  stings;  also  Oflematoiis  swellings  always  on  tlio  alHltHiiiiial 
portions  of  the  body  where  the  skin  shows  round  spots  similar 
lo  flea  stings. 

The  treatment  and  propliylaxis  are  similar  to  those  used 
against  the  Culnniliae's  fly. 

CoUmd)aes  tly  (Sinmlia  macniata  s.  Colundmesensis),  3  to 
4  mm.  lonp:,  posterior  asli-gray»  on  the  sides  an<l  underneath 
colored  yellow,  3  black  stripes  on  the  Imek,  wdth  black  spots  on 
the  abdomen. 

The  female  lavs  hor  ejr^g  at  the  eut]  of  Ma.v  mit]  }>egimiing  of  June  in  tlie 
woo4e<J  re^ioiiH  of  tlit>  lower  Danube  in  the  water  of  the  monntftin  l»rooks;  they 
take  the  form  of  aUmy  masses,  from  whieh  the  hirvat^  are  hatrhed  in  2  to  3  weeks. 
With  a  (linking  apitaratiis  Hituated  at  the  hinil  em]  of  the  hody  these  adhere  to 
stones  an*!  plants  in  the  water,  until  after  wevc^ral  moiiltings  pupa*  emerge  which 
remain  torpid  during'  the  winter,  Init  the  following;  year,  towards  the  end  of  the 
month  of  April  the}'  emerge  as  fully  developed  jjnats   (Tomosvary). 

The  Cohnnhat'H  tly  owe^^  its  nante  to  the  faet  that  in  certain  years  it  increases 
enormously  in  the  neij^hJforhood  of  the  Servian  fortress  of  Coliimhae  on  the  lower 
DaniTiiet  and  from  ht're  sjireads  in  ^reat  swarniK,  and  for  lonjj  di«?tanee«*  As  a  rule 
several  swarms  follow  ea*^*h  other,  the  first  aliont  the  middle  of  April,  the  BPeond  the 
he^innin^  of  May»  the  third  iihout  the  middle  of  May;  the  last  swarm  which  eoii- 
Hists  of  the  last  hatLdiin^,  oeeasions  only  little  injury^  They  occur  in  great  numheni 
mos^tly  in  the  warm  Hprinjj  after  a  mild  winter,  while  torrential  rain,  ^reat  drought?* 
and  severe  spring;  frot^ts  eom^iderably  interfere  with  their  development.  The  swarma 
eollect  hefore  sunrif-e  and  follow  the  direction  of  the  wind,  leaving  the  Danuhe  pass 
ahove  B/iziaM  and  are  then  driven  by  the  wind  in  different  directions  (Tiinios- 
vfiry).  They  appear  at  timen  in  immense  numbers  in  soutliern  Hungary,  especially 
in  the  counties  of  Torontiil,  Tenies  and  Krassn-Szorrny,  alno  Arad,  Csanad  and 
Hiinyad,  in  Servia,  the  swarms  form  dark  elouds  and  may  eau^e  a  very  lar^e  nnm- 
her  of  fatalities  especially  amon^  cattle,  but  also  amonj^'  horses  and  other  domestic 
animals.  In  snch  years  the  swarms  sometimes  ^o  further  north  to  Austria  and 
Germany,  but  sehlom  caui=e  death  in  these  count ries» 

In  the  County  of  Temes,  rt2  horses,  Kll  cattle,  316  sheep  and  about  100  swine 
died  in  the  3 ear  17H3,  while  in  the  year  1H:^0  several  hnn^lrcil  horses  and  cattle 
perished.  !n  the  year  1H13,  2<h)  head  of  cattle  in  Arad,  and  in  Versecz  500  head 
were  killed  hy  the  pnats.  In  the  year  1880,  400  pips.  So  horses  and  40  cattle  die«l 
in  Kubin  within  4  hours,  and  in  the  county  of  Hnnyad  about  100  cattle,  5  horflea 
and  >^0  f>ij^.  <*reat  swarm?^  were  last  noticed  in  the  years  18SH,  1889,  I8f>5,  In 
the  year  18f*fi  in  the  county  of  Hnnyad  alone  from  May  21  to  May  31,  6  horses,  274 
head  of  eattle,  53  sheep,  *>fi  iroats  and  J*2  pigs  <lied  and  the  loss  amon^t  wibl  stock 
WM  also  considerable.  In  the  southern  parts  of  the  county  the  giiat8  cause  more 
or  leea  eonsi»lerable  losses  every  year. 

On  the  approacli  of  the  swarms  the  animals  become  rest- 
less and  seek  refnge  in  the  stables  or  in  the  water.  The  attack 
on  animals  that  are  kept  in  tlie  open  occnrs  by  innnense  numbers 
of  gnats,  the  females  preferably  injnrin^  the  regions  of  the 
raonth,  nose,  eyes,  genital  orsfans  and  reetnm  with  nnnnmbered 
stings;  through  the  natnral  openings  they  also  penetrate  into 
the  interior  of  the  body  and  attack  especially  the  mneons  mem- 
hrane  of  the  throat  and  lar^iix.  At  the  seat  of  each  sting  a 
small  painfnl  swelling  develops,  from  the  coalescence  of  which 
extensive  tumefaction  occurs;  those  around  tlie  nasal  openings 
and  pharnix  interfere  with  the  breathing,  and  as  a  resnlt  death 
may  occnr  in  5  to  24  honrs.  In  the  production  of  the  fatal  re- 
sult there  is  no  donbt  that  the  poison  inocnlated  by  the  flies 
plays  a  part.  In  a  few  cases  the  swellings  disappear  after  2  to 
3  weeks;  for  some  days  the  animals  eat  badly  or  not  at  all,  and 
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thereforp  the}^  hocome  weak  and  tlieir  teniperatnro  rises. 
Konieny  noticed  IjliiidiH^ss  and  a  l>omi<liiig  heart  Ijtnit  in  2  horses; 
the  blindiiesK  persisted  later  on,  (The  c:nats  also  attack  the 
skin  of  man,  especially  tliat  of  women  aiicl  children,  and  infants 
may  die  as  a  resnlt  of  tlie  stings,) 

The  postmortem  examination  of  dead  aninmls  shows  an 
edematons  intiltration  of  the  siihentaneoiis  or  submucous  con- 
nective tissue  at  the  spots  corresponding  to  the  swellings,  and 
the  sting  punctures  on  the  skin  or  mucous  membrane  may  be 
recognized  as  briglit  red  points.  Now  and  then  one  finds  dead 
gnats  in  nose,  larynx  and  trachea.  Tlie  autopsy  findings  indi- 
cate death  by  suiTocation ;  the  spleen  is  often  acutely  swollen. 

Apart  from  boosing  the  animals  in  dark  places,  the  treat- 
ment consists  in  cold  compresses  or  general  spongings,  also  in 
rult-downs  with  ammorua,  acetate  of  lead  or  alcohol;  liesides 
carbolized  or  salicylated  oil  (10%)  or  a  mixture  of  lime  water 
and  oil  may  render  gootl  service.  In  case  of  heart  weakness 
cardiac  remedies  may  be  used,  Wigand  adnunisters  VL*  ^^  1^^ 
liters  of  brandy  at  one-dose,  or  14  ^0  M:  ^  lit^r  at  intervals  of 
1  to  2  hours  uidil  improvement  has  occurred. 

Since  a  radical  extermination  of  the  gnats  or  even  a  limi- 
tation of  their  numbers  appears  inii>0Rsible,  the  safest  prophy- 
lactic measure  consists  in  housing  the  animals  in  dark  stables 
at  the  time  of  the  appearance  of  the  swarms  (from  April  20  to 
10-15  of  June)  and  only  letting  them  out  to  pasture  at  night. 
If  it  is  necessary  to  give  the  animals  their  freedom  during  the 
day  then  it  is  advisalile  to  produce  thick  clouds  of  smoke  by 
burning  mamire  or  damp  weeds,  and  thus  to  ward  olT  the  gnats 
from  the  herd  (the  production  of  smoke  is  also  advisable  in 
front  of  the  stable  door).  Besides,  working  animals  may  be 
smeared  on  the  thin-skinned  parts  of  the  body,  e,  g.,  around  the 
natural  opeinngs,  with  any  stinking  mixture,  such  as  inspissated 
tobacco  decoction  to  which  fat  and  petroleum  may  be  added 
(Schonbauer),  also  with  assafetida,  tar,  naphthalin  or  iodofonn, 
etc. 

(b)  Short  Antennaed  Flies  (Brachycera).  Mostly  large 
insects^  with  three  short  antenna^  consisting  of  three  joints* 
The  following  families  are  parasitic  on  the  domestic  animals 
and  suck  the  blood : 

a.  Gadflies  (Tabanida);  large  flies  living  in  woods  and 
on  pastures,  which  attack  hirge  animals  on  hot  summer  days, 
penetrate  their  skin,  suck  tlieir  blood  and  thus  harass  them; 
after  they  have  left  the  animal  a  drop  of  blood  oozes  to  the 
surface  of  tlie  skin  from  the  punctured  spot. 


Amonji  the  mmieroiis  varieties  the  rattle  pad  fly  (TaVjanus  boviiiuR)  a  fly  27 
mm,  long'  is  most  frequent,  and  principally  aivnoys  cattle;  similar  flies  luce  the 
T.  autumnaliR,  T.  morio,  T,  tropieiiB,  tW  T.  Imr-ula  Hml  others, 

Haematopotae;  narrow,  loniriHb  flies  with  white  itotteil  vrinp:!^;  their  rhief 
rep  re  Re  11  tat  ive  is  the  rain  parlfly  (Flaematopota  pluvialis)  whi^h  harai^ses  the  animals 
on  the  approach  of  stormy  weather. 
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The  blinding  gadfly  (Chrysops  coecutiens)  is  a  fly  9  mm.  long  with  broad 
spreading  wings  and  sharply  defined  abdomen;  it  flies  especially  about  the  head  of 
the  animals,  and  occasionally  causes  inflammation  of  the  eyes  and  ears. 

b.  Plies  (Muscida)  in  the  restricted  sense.  Most  insects 
belonging  to  this  class  merely  annoy  the  animals  and  hinder 
them  from  eating  at  pasture  or  they  cause  waste  of  food.  Some 
of  their  representatives  also  cause  considerable  disturbance  of 
health. 

In  inhabited  places  the  house  fly  (Musca  domestica)  is  frequent  everywhere; 
it  occurs  in  large  numbers  in  stables  and  in  the  brushwood  about  meadows;  other 
flies  are  the  M.  corvina  which  sucks  the  sweat,  the  M.  vomitoria  (vomiting  fly), 
the  M.  cadaverina  which  is  parasitic  on  dead  animal  bodies,  the  Sarcophaga  carnaria 
(meat  fly)  and  the  Sarcophaga  magnifica,  the  female  of  which  deposits  its  larvie, 
that  are  bom  alive,  on  wounds  and  swellings  as  well  as  in  the  ears,  and  in  the 
vagina  of  female  animals.  In  a  case  observed  in  a  goat  by  Wirth  the  larvae  of  the 
Sarcophaga  magnifica  were  found  in  a  necrotic  patch  of  the  vagina;  fever  was  also 


The  larvae  of  Lucilia  caesar  and  L.  sericata,  which  belong  to 
this  class,  produce  the  fly  larvae  disease  of  lambs;  this  is 
prevalent  especially  in  Holland  and  New  Zealand.  The  larvae 
of  these  species  of  flies  are  hatched  from  the  eggs  that  have 
been  deposited  in  the  perineal  region  of  lambs  suffering  from 
diarrhea.  They  cause  violent  itching,  wander  from  here  to  the 
root  of  the  tail  and  to  the  sacral  region,  where  they  riddle  the 
skin  and  produce  an  inflammation  wiiich  still  more  exhausts  the 
weakened  animals.  According  to  Gil  ruth  the  larvae  at  times 
pass  through  the  abdominal  wall  into  the  abdominal  cavity. 
The  fly  larva  disease  w^as  observed  by  Gaber  in  Germany  (Pr. 
Mt.,  1877,  78,  82)  and  by  Jordal  in  Norway  {Norsk  Vet.— 
Tidskr.,  1905,  121). 

In  America  the  larvae  of  Lucilia  macellaria  establish  them- 
selves on  wounds,  whose  healing  process  they  disturb,  and  even 
wander  into  the  nasal  cavities.  According  to  Jerwolajew  (B. 
t.  W.,  1905,  676,  Eev.)  the  '^Welfare  fly''  in  Russia  deposits  its 
eggs  on  wounds  on  sheep  and  cattle,  where  the  liberated  larvae 
destroy  the  tissues,  and  at  times  this  destruction  extends  so 
deeply  in  the  umbilical  region  as  to  produce  hernia. 

The  treatment  consists  in  removing  the  larvae  of  the  flies 
with  forceps,  applications  of  5%  carbolic  acid  or  creolin  solu- 
tion, in  painting  with  5%  carbolated  oil,  or  in  the  introduction 
of  creolin  suppositories  (creolin  1  part  and  cacao  butter  20 
parts).  The  removal  of  flies  from  the  stables  is  attempted  by 
establishing  conditions  unfavorable  to  their  life  (sharp  draughts, 
partial  exclusion  of  daylight,  fly  nets,  etc.),  by  mechanical  de- 
struction of  flies  and  their  broods  and  by  keeping  off  the  flies 
from  animals  in  the  open  (by  blankets,  etc.,  by  substances  hav- 
ing an  objectionable  smell). 

The  stinging  fly  (Stomoxys  calcitrans),  belonging  to  the  same  family, 
takes  up  its  abode  in  stables  and  may  be  recognized  because  it  rests  on 
the  walls  with  the  head  directed  downwards;  it  attacks  the  feet  of  horses, 
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causing  tho  animals  to  kiek  and  stamp.  The  ITjiematobia  species  are 
much  smaller  and  found  espiH*ia!ly  out  in  the  pastnrrs  ( rTaematobia 
gtimulans,  II.  ferox,  etR.)  ;  they  dinturb  animals  Avhen  grazing*. 

The  tempest  fly  (Ilyrirophobia  s.  Anlhamyia)  is  a  small  fly  which» 
on  the  approach  of  rain,  flics  in  great  numbers  around  the  eyes  and  noses 
of  cattle.  The  tsetse  fly  (Oloasiua  luorsitans)  resides  in  the  swampv 
regions  of  Africa  and  transmit  the  trvpanosoraes  of  Nagana  bv  its  bite 
(Vol.  I), 

r.  Bot  Flies  ((Estrida).  Those  large  flies  pass  tlirouga 
one  period  of  tlieir  (levelopoient  in  the  bodies  of  animals  as  larvie, 
consistino:  of  12  segments,  and  here  cause  more  or  less  severe 
disease,  aeeonling  as  they  localize  in  the  cavities  of  the  facial 
bones,  in  the  stomacli,  intestines  or  in  the  subfiitaoeons  connec- 
tive tissue.  Tlte  completely  devehippd  larva:*  leave  the  bodj"  of 
tbe  host  and  chanie:e  in  the  earth  to  barrel-shaped  pupa?.  The 
female  of  the  gadfly  developing  from  these  pupai  harasses  the 
larger  animals  on  warm  summer  days. 

The  (Estrm  (Tlypoderma  bovis/  is  a  bhiek  fly,  13  to  14  mm. 
long,  with  gray  head  and  brownish  narrow  wings  which  stand 
out  from  the  body.  It  swarms  at  the  beginning  of  summer  and 
into  the  autumn,  more  especially  fi'ont  June  to  September,  but 
produces  no  harassing  buzzing  and  tioes  not  disturb  the  ani- 
mal, nor  does  it  cause  them  to  be  stamptMled,  as  many  assume. 
This  stampede  is  much  rather  caused  by  other  insects,  prin- 
cipally by  Tabanidfe  (Ostertag,  Striise,  IlotTmann). 

The  development  of  the  (Pstrus  m  not  yet  kno\\n  in  all  its  details^ 
although  many  investigators  iiave  oecnpied  themselves  \\ith  its  study 
(Brauer,  Hinrichsen»  Ruser,  Koorevaar,  Hoffmann,  Ostertag,  Jost, 
Strose).  The  pairing  of  the  flies  takes  place  on  hip^h  mountain  tops, 
sunny  rocks,  towers  and  other  hic^h  lying  places.  Nothing  definite  is 
know^i  of  \\w  nmnner  in  which  the  ej^^s  are  deposited,  Sinet*  hitherto 
no  eggs  of  the  lestnis  have  been  found  on  the  animal  host,  tho  first 
assumption  would  be  that  the  female  deposits  iier  eggn  on  grass,  and 
that  latt-r  the  egps  themselves  or  their  larvte  are  swallowed  by  the  eattlo 
wlien  grrazingf  (Hinriehsen).  But  on  the  other  hand  it  may  easily  be 
possible  that  the  testrus  deposits  its  eggs  on  the  bodies  of  cattle,  where 
the  eggs  cannot  be  found,  bein^  hidden  in  the  depths  of  hair  or  because 
the  larvtp,  which  are  transparent  and  therefore  not  readily  recognized, 
are  hatched  in  a  very  short  time. 

The  penetration  of  the  embryos  into  the  bodies  of  cattle  probably 
takes  place  in  gn*eat  part  or  exclusively  by  the  digestive  canal  in  snch 
a  maimer  thnt  either  the  eggs  or  the  larvn*  of  the  fly  are  swallowed  by 
the  animal,  or  according:  to  Ostertaf!^^  the  larvse  reach  the  cavity  of  the 
mouth  by  active  wandering,  Strtise  on  the  contrary  considers  it  possible 
that  some  of  the  larvte  i>enetrate  through  the  skin  into  the  sut^entis,  their 
powerful  chitinous  mouth  apparatus  renderingr  them  (juite  capable  of 
doing  this. 

For  tbe  {^orrectnesis  of  the  last  named  ftsuumption  it  may  he  stated  tbat  wan  tier- 
ing larva'  im\y  rarely  are  found  on  the  way  between  the  'cjophagiis  and  the  mh- 
rntia,  further  that  the  youngest  larvae  in  the  suheutis  oorrej^porid  morfdiolo^iraUy  to 
the  eHo^dittgeal  larva*  and  that  larva?  are  often  fouml  simultaneously  under  the  'akin 
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and  in  the  esopbaKiis  in  the  like  »tage  of  tlovelopment.  In  favor  of  this  view  obBer- 
v&tioQ  sliowa  further  that  thin-i^kiniied  j'oiiug  cattle  more  frequently  carry  fly  bites 
than  other  eattle^  that  in  man  the  uncovered  part*  of  the  Bkin  mostly  form  the 
dwelling  places  of  the  larvie,  and  liualJy  that  Brauer  has  observed  the  penetration 
of  the  larvte  of  iJ^stromyia  satyrue  into  the  skin  of  guinea  pigs  an<l  rabbits.  The 
circiim*;tant'e  that  in  autumn  and  at  tho  beginning"  of  winter  larvje  have  not  Vft 
been  found  nnder  the  skin  ntight  be  because  the  discovery  of  the  Bmall  and  trans- 
parent Inrvu?  in  the  subcutaneous  cellular  tissue  pretients  insuperable  diflicnltiea, 

The  wandering  of  the  larvaB  takes  place 
variously  accordiiig  to  their  mode  of  penetnition 
into  the  l)ody.  Tlie  mval  lowed  larva'  Irare 
through  the  rnueoim  nieTiil)nine  of  the  esophagus 
and  pharynx,  and  are  fouiul  in  great  nninher  in 
the  suhm neons  eonneetive  tissue  of  the  giilh*t 
from  the  months  of  July  to  November  Thenee 
they  wander  along  the  blood  vessels  and  nerves 
in  the  direction  of  the  spinal  eohimn,  and  even 
pass  through  the  openings  between  the  vertebrae 
into  the  spinal  eanal,  and  mostly  retnain  there 
in  the  dnral  fatty  tissue,  from  the  month  of 
December  to  I^Iareh  ;  from  Jaiinary  to  July  they 
get  into  the  snbentaneous  connective  tissue 
which  they  may  do  without  first  entering  the  spinal  eanal.  Tlie 
larvie,  which  accidentally  bore  through  tlie  skin  a  short  time  after  the 
eggs  are  deposited,  penetrate  into  the  subeutis  at  the  point  of  their 
dt*pOvsition  witiiont  any  wandering  about.  After  two  moult ings  and 
therefore  three  stages  of  development  have  been  gone  through,  they 
emerge  from  the  swellings  which  thrv  have  produced,  become  pupa*  in 
the  ground  in  the  course  of  12  to  36  hours,  and  the  fully  developed 
insect  appears  after  about  30  days. 


Fiji,  162,  Larva  of  Hif- 
pudcrma  hocis^  on  the 
k'ft  from  the  bark  (c^n- 
Ciivp),  on  the  ri^ht  from 
n ndernca  t  h  (convex). 
Natural  aize. 


Fig,  1G3.    Biivs  uf  (Xi^iruit  in  the  loin  region  of  tin  ox^ 

Experiments  of  transniisaion  with  oestrus  larvie  have  been  carrie*!  ont  ebiefiy 
by  Koorevaar,  who  placed  larvic  obtained  from  the  sjnnal  canal  of  wlan^htered 
cattle  under  the  i^kin  of  a  dog  and  a  goat.  In  14  tlap  the  do^  was  killed,  and  all 
the  lanae  introduced  were  found  to  be  alive^  some  in  the  Bubcutaneous  eonncM-tive 
tlSBue,  some  between  the  nuisclea,  in  the  abdominal  eavity,  in  the  waU  of  the  pharynx, 
outride  of  the  tratdiea,  and  in  the  fatty  tissue  of  the  vertebral  canal.  In  a  goat 
swellings  were  visible  in  the  subeutis  after  12  days.  Similar  experiments  by  Rusher 
and  Jost  with  esophageal  lar\'iB  were  negative,  hut  in  two  experiments  by  St  rose 
on  a  ealf  the  results  were  positive;  the  introduced  esophageal  larvw  became  quite 
mature  in  3  to  10  weeks  and  were  found  in  the  subcut&neouj}  tidatie. 
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The  occnrrence  of  the  cBstrus  fly  in  limited  to  certain  locali- 
ties- Usually  one  finds  the  fly  from  Scandinavia  to  Southern 
Eiiropo;  further  it  is  prevalent  over  Asia,  Africa,  North  Amer- 
ica and  Australia  (St rose).  But  the  local  prevalence  of  the 
lestrns  di^ponds  essentially  on  external  circumstances.  Thus 
the  fly  pla.i^ie  is  observ^eil  exclusively  in  those  regions  where 
the  cattle  are  out  day  and  night  from  the  beginning  of  spring 
on^  or  are  driven  there  in  the  mornin;0:  hours.  On  the  contrary 
those  regions  remain  free  from  the  pest  where  no  pasturing  is 
done  or  where  tlie  grazing  only  begins  in  autumn,  or  wdiere 
the  cattle  are  driven  out  to  pasture  only  in  the  midday  hours 
(as  in  many  localities  of  South  Gennany).  Factors  that  are  as 
yet  unknown,  perhaps  climatic  or  certain  conditions  of  soil 
also  appear  to  he  of  influence,  for  only  in  this  manner  can  the 
ohservation  be  explained  that  certain  neighborhoods  are  avoided 
l»y  the  Hies,  although  imported  cattle  infested  with  ccstrus  sw^ell- 
ings  remain  on  the  pastures  during  the  whole  summer.  On  the 
other  hand  the  spread  of  the  fly  I»y  cattle  with  cestrus  swellings 
cannot  be  denied  in  all  cases  (St rose). 

In  Gerraatij  warbles  are  most  frequentl^T  met  with  in  Eastern  T  "  in  9ome 
districts  of  Western  Prussia  ari*l  in  tlic  proviuoe  of  Posen,  in  a  coi  part  of 

Pomerania.  Bran'leolmrg  and  Altinark^  in  the  greater  part  of  fcvLi... .  r,  .t.  Holi»teint 
in  the  whole  of  Ea^^t  Friesland,  OUenburg,  in  several  districts  of  Westphalia  and 
of  the  Rhine  country. 
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The  opstnis  larva»  Yivm^  in  the  snheutaneons  connective 
tissue  produce  nodnles  which  may  become  as  larjcre  as  walnuts 
and  in  which  they  lie  imbedded  in  pus.  In  the  skin  the  swelling 
gradually  increases  in  size  and  shows  an  openinjsj;  which  is  at 
first  about  the  size  of  a  pin's  head,  but  later  on  4  to  7  mm.  broad 
and  circular.  This  is  produced  by  the  borins:  movements  of  the 
lai-va,  Avhicb  in  its  second  stage  of  evolution  is  already  provided 
with  a  breathiniu'  apjuiratus,  and  on  tliat  aceonnt  requires  air. 
From  the  opening  at  first  a  sero-purulent  secretion  issues,  which 
mats  the  ludr  in  the  nei*(hborhood.  At  a  later  stage  the  black- 
looking  hind  end  of  the  lai'\'a  is  close  l>eneath  the  opening  and 
the  larva  itself  may  be  expressed  from  the  swelling.  It  is  2- 
to  27  muL  long,  up  to  15  mm,  thiek  and  according  to  its  develop- 
ment white,  ^Vijy,  or  grajish  blaek*  The  formation  of  the  sw*ell- 
ings  begins  at  times  as  early  as  in  the  month  of  January,  gen- 
erally, however,  in  the  months  of  February  and  March,  and 
exceptionally  later.  They  disappear  a  few  weeks  after  the 
emerging  of  the  larvEP,  from  the  end  of  April  to  the  beginning 
of  June,  and  leave  no  trace  beliind  them.  Isolated  warbles  can, 
however,  be  noticed  in  the  month  of  July  in  any  neighborhood 
where  pasturing  begins  late.  Now  and  then  the  lan^'a*  die  under 
the  skin,  or  after  tlie  exit  of  the  larva  the  cavity  of  the  nodule 
is  filled  with  granulation  tissue  in  which  lime  salts  may  be  de- 
posited, and  in  this  way  liard  nodes  persist  in  the  skin  (Cas-j 
parini). 
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The  exit  of  the  larvse  mostly  occurs  in  the  early  morning 
hours  but  also  at  night,  and  more  rarely  at  midday  and  in  the 
afternoon.  The  assertion  of  some  authors  that  the  exit  of  the 
larvsB  occurs  exclusively  in  the  early  hours  of  the  morning  is, 
according  to  Strose,  not  true  in  all  cases.  This  peculiar  be- 
havior of  the  larvae  is  apparently  due  to  the  fact  that  strong 
pressure  is  exerted  on  the  warbles  on  lying  down  and  getting 
up,  and  subsequent  stretching  of  the  muscular  tissue  on  the 
back  of  the  cattle  (Strose). 

The  larvse  of  other  oestrus  flies  cause  lumps  similar  to  those  of  the 
Hypoderma  bovis.  Thus  in  cattle,  especially  in  South  Russia,  on  the 
Balkan  peninsula,  in  Italy  and  in  Norway,  are  found  the  larvae  of 
Hypoderma  lineata.  The  warble  fly  of  Australia  also  presumably  belongs 
here.  The  larvae  of  H.  actaeon  live  under  the  skin  in  red  deer,  those  of 
Hypoderma  diana  in  the  roebuck.  On  the  other  hand  one  finds  the 
larvae  of  Hypoderma  bovis  also  in  warbles  of  horses  and  asses.  Rips  saw 
warbles,  usually  along  the  back,  in  about  20%  of  the  animals  of  a  large 
transport  of  horses;  they  were  found  only  on  damp  parts  at  certain 
places  of  the  skin.  The  animals  often  stretched  themselves,  they  had 
a  cramped  gait  and  edematous  swelling  of  the  anterior  limbs  on  account 
of  simultaneous  serous  inflammation  of  the  connective  tissue  under  the 
shoulder  blade.  [Only  the  Hypoderma  lineata  occurs  in  the  United 
States. — Trans.] 

In  man  warbles  occur  under  the  skin,  especially  in  Central  America,  Mexico, 
and  in  a  large  portion  of  South  Africa,  only  exceptionally  in  Europe,  more  par- 
ticularly in  Scandinavia.  They  belong  to  the  hypoderma  species  which  are  parasitic 
in  animals,  and  are  chiefly  found  on  uncovered  parts  of  the  body. 

The  importance  of  warbles  depends  wholly  upon  their  num- 
ber. They  generally  exercise  no  prejudicial  effect  on  the  state 
of  health  of  the  animal,  but  if  present  in  great  numbers  (50 
to  120)  they  cause  emaciation  and  a  diminution  in  the  ability 
to  work  and  in  the  milk  supply.  Some  young  cattle  even  die  or 
become  affected  with  extensive  skin  edema.  A  much  greater 
importance  attaches  to  the  larvae  in  every  case  through  the 
depreciation  of  the.  skin  and  the  flesh,  since  the  skin  of  the  in- 
fested animals  is  either  perforated  or,  after  the  exit  of  the 
larvsB,^  it  contains  little  cicatrices,  and  thus  its  value  will  be 
diminished  in  proportion  to  the  holes  or  scars,  the  more  so  as 
these  changes  are  mostly  met  with  in  the  most  valuable  part  of 
the  skin,  namely  that  of  the  back,  loins  and  croup. 

The  injury  caused  through  the  depreciation  of  the  skin  and  flesh  is  calculated 
in  Germany  to  be  at  least  $1,500,000  to  $2,000,000  annually,  in  England  up  to 
$40,000,000  (Ostertag,  Strose),  and  in  Ireland  up  to  $2,500,000  (MUller).  The 
lessened  value  of  the  skin  of  each  head  of  cattle  affected  with  warbles  is  put 
by  Strose  as  at  least  $1  to  $1.50.  The  diminished  value  of  the  flesh  of  a  beef  is 
calculated  by  KUlman  at  $7.50  to  $10.00.  In  Australia  also  the  larvs  seem  to 
occasion  considerable  injury,  and  there  the  disease  is  notifiable. 

With  reference  to  the  considerable  economic  injury  the 
extermination  of  warble  flies  deserves  full  consideration.  In 
neighborhoods  where  driving  the  cattle  to  pasture  cannot  be 
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avoided,  especially  in  the  niorniiig  hours,  tlie  warble  plague 
may  be  combatted  by  a  systeiuatic  destruction  of  the  maggots. 
This  prophylactic  measure,  must,  however,  evidently  be  carried 
out  by  concerted  efforts  in  affected  regions. 

The  right  time  for  t*omtiiencinK"  the  destnictioD  of  the  larva?  ia  from  tbe  end 
of  April  to  the  beginning  of  Ma>%  hhortly  before  pai^turing  begins.  At  this  time 
the  larvae  are  not  so  far  ikvelope*!  that  they  can  trawl  out  from  the  ewellitigs, 
but  most  warble  lumps  already  have  an  opening  through  which  the  larvae  may 
be  removed.  The  procedure  in  getting  rid  of  the  larva?  is  as  follows:  If  tlie 
presaing  out  of  the  larva?  with  the  fitigers  cannot  be  accomplished,  then  they  must 
be  pulled  out  with  stnall,  narrow  forceps,  or  one  punctures  the  end  of  the  larva 
lying  near  the  bole  with  a  crochet  needle,  whereupon  the  contents  of  the  body  of 
the  iarva  flows  ont^  and  the  swelling  may  l>e  evacuated  by  strong  pressure  with  the 
fingers.  Larva*  which  cannot  be  removed  even  then  may  be  left  in  the  lumps  where 
they  die  and  gra^lually  suppurate  out  without  usually  disturbing  the  general  bealth 
of  the  animal.  Exceptionally,  however,  a  phJegmonouB  inflammation  may  develop 
here,  or  more  frequently  a  uettlerasih  arises  some  hours  after  the  evacuation  of 
the  warble  lump.  For  the  purpose  of  puncturing  and  pulling  out  the  larva  one 
may  employ  a  needle  supplied  with  a  small  barb  (after  the  nature  of  the  crochet 
needle).  The  dilatation  of  the  oi>ening  of  the  warble  lump  with  a  knife  should 
only  be  undertaken  by  a  veterinary  surgeon.  The  last  named  procedure  has  now 
ami  then  been  followed  hy  very  distressing  phlegmons  (Schmidt)*  During  pasturing^ 
up  to  about  July  1  the  animals  should  be  examined  about  every  14  days  for  newly 
arising  warble  lumps,  and  any  larvce  present  must  l>e  removed  at  the  same  time. 
The  removal  of  the  larviP  is  done  in  the  stable  or  yard  if  possible. 

Closing  of  the  openings  of  the  sweOings  with  heavy  oil  or  tar  and  the  use 
of  ointments  only  kill  a  part  of  the  larvie;  the  procedure  is  therefore  not  suitable 
for  combatting  the  pests.  But  the  effect  of  removing  the  larrte  ia  supported  by 
suitable  care  of  birds  which  destroy  the  larvEB  and  the  warble  fiies;  such  birds  are 
the  starling,  jackdaw,  hoopoo,  thrush,  red-wtart,  wagtail  and  titmouse  (St rose). 

In  l>enniark  some  communities  engage  persons  specially  for  the  purpose  of 
removing  the  larvsp.  Thef*e  exaiuine  the  herds  in  their  care  from  4  to  *i  timea  in 
spring  and  early  summer,  and  if  warbles  are  present  destroy  the  larvw  with  small 
Bteel  pincers.  In  Germany  the  procedure  is  also  customary  in  various  parts  of  the 
country  and  in  the  Grand  buchy  of  Oldenburg  the  intention  ia  to  enforce  its  practice 
by  law. 

The  larvfe  of  other  hot  flies  reside  within  the  body,  for  instance  the 
larvae  of  Qtstrus  ovis  in  shet'p  in  the  cavities  of  the  facial  bones  (see 
page  21),  the  lar%'fe  of  Gastrophihis  equi,  espeeially  in  the  stomach 
of  the  horse  (see  page  452),  the  larvae  of  Gastrophihis  pecorum,  G* 
hf^morrhoidalis  and  of  G.  nasalis,  also  in  the  stomach  or  duodenum  of 
the  horse  (the  larvae  of  G.  pecornm  also  in  eatt!e),  (see  page  453),  The 
flies  annoy  the  large  domestic  animals  only  when  laying  their  eggs. 

According  to  Railliet  the  larvte  of  Ochromyia  anthropophaga  live 
under  the  skin  of  the  dog,  and  cause  lentil-seized  and  painful  nodules  on 
the  tail  on  the  ears  and  the  feet. 


Literature,  Jost,  ITypoflerma  bovis,  Diss.  Leipzig,  1S>Q7  (Lit.). — Oetertag, 
Z.  f.  Flhg.,  1906,  XVI,  407.— Rips,  Z,  f.  Yk.,  1909/ 13S.— St  rose,  Arb.  d.  O.-A., 
1910,  XXXIV,  41   (Lit).— VUlemoes,  Z.  f.  Flbyg.,  1SJ06,  XIV,  226. 

(c)  Pupipara.  The  Hippobosca  equina  occurs  frequently, 
and  is  a  brow^n  fly  8  ram.  long^  with  yellow  head,  three  yellow 
points  on  the  breast,  and  longish  rounded  wrings.  It  annoys 
horses  in  summer,  and  exceptionally  also  cattle  and  dogs,  by 
settling  in  the  region  of  tlie  rectum  end  vagina,  as  well  as  on 
the  thin  skin  on  the  inner  surface  of  the  thighs. 

To  this  class  also  belongs  the  Melophagus  ovinus  (sheep 
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tick,  sheep  louse  flj'),  a  wingless  inseet  similar  to  a  louse,  tliat 
lives  l>etween  the  wool,  nourishing  itself  on  the  sweat,  on  the 
wool  libers,  and  the  hlood  of  its  host,  ami  nudesting  the  animal 
l)y  causing  itching.  The  sheep  tiek  harhors  in  its  body  the 
Critidia  melophagea,  a  protozoon  similar  to  the  trypanosome, 
which  has  been  discovered  in  the  Pathological  Anatomical  In- 
stitnte  in  Budapest,  hut  its  traiisitiou  into  tlie  blood  of  the  ani* 
raal  host  has  not  been  observed.  To  get  rid  of  melophagi  the 
same  procedure  should  he  adopted  as  with  lice,  namely  dipping 
in  tol>aeco  decoction,  decoction  of  walnut  leaves  in  vinegar,  sulu- 
tions  of  assafetida  (2:100)  or  the  use  of  weak  creolin  solutions. 
Friedljerger  &  Frohner  reconnnended  applications  of  gray  mer- 
curj'  ointment  (3  to  4  gm.)  along  the  back  and  below  the  neck 
Shearing  also  helps  materially  in  getting  rid  of  the  parasite. 
The  purification  of  the  stables  and  subsequent  whitewashing 
with  chloride  of  lime  is  essential ;  crevices  in  the  w^alls  especially 
should  be  thoroughly  cleansed  ami  filled  up. 

0.    Pleas.    Aphaniptera. 

Fleas  occur  in  dogs,  cats  and  rabbits,  also  in  chickens  and 
pigeons,  and  the  flea  which  is  parasitic  on  man,  Puplex  irritans, 
may  infest  tlie  boilies  of  the  doinestic  animals.  The  fleas  also 
which  reside  outside  the  animal  body,  especially  in  tlie  dust 
and  clefts  of  tiie  ground,  settle  on  young  and  fef*lile  aninuds^ 
not  rarely  in  very  large  numbers  and  cause  intense  itching 
which  may  lead  to  the  development  of  severe  dennatitis. 

Their  removal  is  best  effected  by  diligent  care  of  the  skin 
and  l>y  occasional  Imths.  In  severe  cases  the  same  treatment  is 
indicated  as  with  lice  (sec  page  983), 

In  America  ami  Africa  there  lives  a  far  more  dangerous 
flea,  %nz.,  Pulex  s,  Sarcopsylla  penetrans,  which  by  its  bite  may 
cause  violent  inflannnatinn  with  subsequent  ulceration  and 
necrosis  of  the  skin  in  men  and  animals. 


D.    Hymenoptera.     (Hautfliigler.) 

(a)  Bee  (Apis  mellifica).  In  the  neighborhood  of  bee- 
hives animals  are  at  times  attacked  by  bees  when  these  are 
swarming,  and  they  may  cause  death  l>y  their  stings.  At  the 
points  of  the  stings  the  skin  or  mucous  mendirane  swells,  and 
dyspnea  may  occur  owing  to  the  swelling  of  the  nasal  mucosa 
and  also  symptoms  of  collapse,  diarrhea,  further  hemoglobi- 
nemia  and  jaundice  (Alhrecht). 

Literature.  Albrccht,  W.  f.  Tk.,  1892,  241.— Funfstiiek,  S,  B,,  1885,  75.— 
G&Titer.  B.  Mt.,  lt*05,  lU.— Hable,  O.  Vj.,  lHd2,  N.  F.  IV,  96.— Jagnow,  Z,  t  Vk,, 
1898,  22. 

(b)  Bumble-bee  (Bombus  terrestris).  This  at  times  at- 
tacks horses  and  cattle  if  the  nests  of  the  insects  are  rooted  up 
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by  the  plough  (Bissauge).  The  symptoms  are  similar  to  those 
of  bee  stings  (B.  Kovaes  saw  sjTuptoms  similar  to  those  of 
hydrophobia  in  a  dog  [Vet.,  1895,  361J). 


25.    Parasitic  Thread  Worms  in  the  Skin. 

The  thread  wonns  which  are  parasitic  in  the  skin  and  sub- 
cntaneoiis  connective  tissue  of  mammalia  belong  to  the  family 
of  Filaria.    Of  this  class  the  following  varieties  are  known; 

1.  Filaria  hemorrhagica.  A  fine,  threail-like  worm  which 
shows  transverse  stria*  on  its  wlnte  liody,  while  its  head  end  is 
covered  witli  a  round  papilla-like  prominence;  the  male  28  mm., 
the  female  40  to  70  mm,  long.  The  course  of  evolution  is  un- 
known. 

In  its  mature  state  the  parasite  lodges  in  the  sxibeutaneous 
and  intermuscular  connective  tissue  of  horses  of  oriental  de- 
scent  (Hungarian,  Russian,  Tartaric)  and  causes  frequent 
cutaneous  hemorrhages  in  spring  and  summer,  the  socaJled 
simimer  hemorrhage  (Drouilly,  Trasbotj  Megnin,  v.  Eat:z  and 
others). 

Tlie  exuding  blood  lifts  the  skin  or  the  epidermis  in  the 
form  of  a  lentil  or  hazelnut-sized  nodule,  which  bursts  in  1  to  2 
hours,  whereupon  l»lood  exudes  for  a  time  from  the  fine  open- 
ing tbns  fonnerl;  after  a  wliile,  however,  the  bleeding  ceases  and 
tlie  slight  wonnd  heals*  Tbe  nodules  form  as  a  rule  in  great 
number  and  close  togethor,  but  only  in  the  warm  time  of  the 
year.  The  disease  may  recur  annually  in  the  same  horse  for 
3  or  4  years,  but  afterwards  {lisappears  completely. 

Unless  severe  anemia  is  eaust*d  through  the  hemorrhage 
(Brunewic,  Liautard),  tbe  liealtli  of  the  animals  is  not  affected. 
The  complaint  is  chiefly  annoying,  because  the  exuding  blood 
soils  the  skin  and  harness.  The  treatment  consequently  con- 
sists only  in  frequent  washing  and  cleaning  of  the  skin,  and 
besides  it  appears  advisalile  to  protect  the  bleeding  region  from 
chafing  by  the  harness  wherever  possible, 

JUterature.  Condamine  &  Drouilly,  Eec.»  1878,  1144.— Kailliet^  2ooh  mM., 
1895,  507.— KailliPt  &  Mousj^ii,  C.  E.,  1892,  545.— v.  Ratz,  Vet,   1898,  393. 

2.  Filaria  irritans.     The  silver  white  cylindrical  larva,  2 

to  3  mm.  long,  of  an  hitherto  unknown  thread  worm  (Rivolta, 
Laulanie).  According  to  Roger  it  may  be  the  larva  of  Oxynris 
equi  (see  page  487).  It  resides  in  the  subcutaneous  connective 
tissue  of  horses  and  causes  a  skin  disease  described  by  the  name 
of  dermatitis  granulosa  s.  pruriginosa  s.  venninosa  (^'Summer 
sores''  [French]).  These  are  noticed  exclusively  in  horses 
in  the  summer,  antl  manifest  themselves  by  the  formation  of 
little  nodules  in  the  skin,  \vhere  it  comes  in  contact  wnth  the 
harness,  and  on  the  legs,  also  not  infrequently  on  other 
parts  of  the  body,  and  even  in  the  conjunctiva  of  the  eyes 
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(Queraud) ;  from  these  nodules  ulcers  arise,  the  walls  and 
edges  of  which  are  covered  wdth  brownish  red  granulations. 
Between  these,  millet-sized  to  hempseed-sized,  yellow,  cheesy 
or  calcified  foci  may  be  found,  each  one  of  which  harbors  the 
filarial  larva,  the  white  color  of  which  forms  a  distinct  contrast. 

The  granulating  ulcers  show  a  great  tendency  to  further 
spread  and  obstinately  resist  every  treatment;  this  is  due  in 
part  to  the  continued  rubbing  from  intense  itching.  The  ulcers 
generally  heal  towards  the  end  of  the  summer,  but  recur  in  the 
following  years  when  the  warm  weather  comes. 

A  similar  complaint  (socalled  caloris),  was  observed  by 
Schindelka  in  military  horses  in  Hungary,  particularly  in  the 
neighborhood  of  Kecskemet  and  Debreczen.  Gero  &  Moharos 
have  recently  described  it  under  the  name  of  *'calore  sores.'' 
The  last  named  disease,  which  appears  chiefly  to  attack  stud 
horses,  begins  with  the  appearance  of  circular  swellings,  chiefly 
on  the  body,  but  now  and  then  also  on  the  limbs,  from  the  sur- 
face of  which  a  sticky  fluid  exudes.  This  dries,  becomes  parch- 
ment-like and  is  cast  off  after  6  to  8  days,  whereupon  malignant 
and  gradually  increasing  ulcers  form.  The  process  only  rarely 
extends  deeply  and  then  may  lead  to  septic  infection  and  death. 
With  the  onset  of  cold  weather  ulcers  which  have  previously 
resisted  all  treatment  heal  spontaneously.  (Two  cases  of  this 
disease  have  been  observed  by  Marek,  but  no  parasites  could 
be  detected  in  the  ulcers,  which  already  commenced  to  heal.) 

For  treatment  Rey  recommends  applications  of  sulphide 
of  arsenic  in  a  thin  layer,  whereupon  a  dry  scab,  about  1  cm. 
thick,  forms  on  the  surface,  which  falls  off  after  8  to  10  days 
and  healing  then  generally  occurs  in  a  short  time.  Blaise 
treats  the  granulating  surface  with  ether,  chloroform  or  iodo- 
form at  intervals  of  1  to  2  days,  and  by  this  procedure  produced 
a  cure  within  a  fortnight.  Vanuta  recommends  the  use  of  the 
red-hot  iron,  while  Darrou  saw  favorable  results  from  the  in- 
jection of  a  2%  sterile  solution  of  potassium  permanganate  at 
several  places  in  the  region  of  the  wounds  (1.0  cc.  in  4  or  5 
places).  Lienaux  employed  an  arsenic  paste  (acid,  arsenic, 
pulv.  sabinse  aa,  gummi  arab.  aqua  dest.  q.  s.).  Queraud  found 
painting  with  picric  acid  solution,  and  also  (in  the  treatment  of 
conjunctival  ulcers)  copper  sulphate  very  effective.  In  the  so- 
called  calore  sores,  in  the  cases  of  the  authors,  a  mixture  of 
1%  picric  acid  solution  and  glycerine  has  answered  well. 

Iilteratiire.  De  Docs,  Holl  Z.  f.  Niederl.  Tnaien,  1906,  303.— Gero  &  Moharos, 
A.  L.,  1906,  493.— Huffuier,  Bull.,  1904,  469.— Li^^naux,  Ann.,  1907,  137.— Queraud, 
J.  v6t.  1907,  621.— Roger,  Rev.  vdt.  1907,  6   (Lit.).— Schindler,  U.  M.,  1903,  49. 

As  Dermatosis  aestivalis  buccarum  Ablaire  describes  a  peculiar  skin 
disease  of  the  horse  which  occurs  very  frequently  in  the  valley  of  the 
Meuse,  but  is  also  known  in  Saumur  and  Algeria,  and  also  in  Africa 
under  the  name  of  **  eczema    z^bre."     After  a  transitory  edematous 
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swelling  has  developed,  the  hair  of  the  suhuiaxillary  region  bocomes 
bristly  and  matted  by  dried  droplets  of  serum.  Soon  the  hair  falls  out, 
and  narrow  whitish  stripes  arise  on  the  skin  rniniing  in  bow  shape^ 
and  eovered  with  seales ;  they  itch  intensely,  and  change  into  *' summer 
sores'"  as  a  result  of  rulibing.  Disinfeetant  fomentations  and  applica- 
tions of  zine  oxide  and  earaphor  ointment  pro%Td  effective. 

While  Ablaire  assumes  nocturnal  parasites  as  a  cause  of  the  disease, 
Langiny  believes  it  to  be  due  to  fly  stings;  Dindonne,  Cadiot  &  Railliet 
refer  it  to  the  presence  of  restrus  larvie.  (The  creeping  about  of  the 
larva^  of  Gastrophilus  nasalis  was  noticed  in  the  skin  of  man  in  Russia,) 
Nicolas  &  Cazenave,  however,  consider  the  complaint  to  be  a  superficial 
inflammation  of  the  lymphatic  vessels  in  the  skin  which  progresses 
centrally,  yet  Petit  saw  no  signs  of  a  lymphangitis  in  such  cases  under 
the  microscope.  Ablaire,  Bull,,  1005,  538.— Langinv,  Bulb,  1908.  279. — 
Nicolas  &  Cazenave,  ibid.,  1908,  287, 


3.  Filaria  immitis.  The  embryos  of  this  worm  live  in  tlie 
blood  of  dogs  (see  Vol.  I),  while  the  sexually  mature  worm 
occurs  in  the  riglit  half  of  the  heart  and  in  the  blood  vessels,  also 
in  the  subcutaneous  and  intermuscular  connective  tissue,  and 
either  free  or  enclosed  in  cysts  wliich  one  can  fee!  under  the  skin 
(v,  Eatz  found  them  in  great  number  in  the  subcutaneous  and 
intermuscnlar  connective  tissue  of  three  young  Italian  grey- 
hounds). 

4.  Filaria  bancrofti.  This  thin  worm  which  may  attain  a 
length  of  50  em,  lives  in  tropical  regions  under  the  skin  of  man 
in  the  l}"rnph  vessels,  and  causes  a  very  great  tbickeniog  of  the 
legs  (elepbontiasis  Arabum),  while  its  embryos  circulate  in  the 
blood  in  large  numl*er.  Its  larvjB  live  in  Crustacea?  of  fresh 
water  (Cyclops),  they  are  taken  np  with  these  in  the  drinking 
water,  and  are  set  free  in  the  stomach  after  digestion  of  the 
Crustacea:^.  In  the  same  regions  the  worm  is  also  encountered 
nnder  the  skin  of  cattle,  horses  and  dogs,  and  several  worms 
may  frequently  he  met  with  at  the  same  time  (Piot,  Railliet), 


< 


Rivolta,  later  Siedamgrotzky,  Schneider  and  KUnnemann  each  fonnd 
in  a  case  of  circumscribed  intlammjition  of  the  skin  of  a  dog  a  lively 
moving  thrt^ad-like  worm  in  the  contents  of  pustules  examined  under  the 
microscope,  which  probably  l>elon^  to  the  Angnillulidcs  and  had  gained 
access  to  the  skin  of  the  animal  while  lyinff  on  infested  places. 

In  deer  Kless  found  the  Filaria  flexuosa  (Fil.  terebra)  which  gives 
rise  to  the  formation  of  nodules  in  the  sn!>cntaneou8  connective  tissue; 
isolated  nodules  of  this  kind  were  visible  on  the  skin  as  bluish  and 
white  elevations. 


Ititerature.  Cinotti,  N. 
116. — KiinneTnanii,  D.  t.  W,, 
gToizky,  8.  B.,  1883,  19. 


Ere,    1906,   466.— Kless,   Z.    f. 
1905,    269.— .St'hueider,   b.    M., 


Fihvg.,  1008,  xvn, 

1894,   337.— Biedain- 
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Bots,  of  stomach 452 

Bottom   disease 530 

Botulism   357 

Botulism  toxin 357 

Brachycera    988 

Brain,  anemia  of 622 

Brain,  contusion   of 623 

Brain,  diseases  of 584 

Brain,  hemorrhage  of 628 

Brain,  hyperemia  of 618 

Brain,  hyperemia  of  active 619 

Brain,  hyperemia  of  passive 619 

Brain,  inflammation  of  acute...  632 

Brain,  inflammation  of  chronic.  644 

Brain,  inflammation  of  purulent  633 

Brain   injuries   623 

Brain   parasites   660 

Bronchial  asthma 65 

Bronchial  catarrh   54 

Bronchial  catalrh  of  birds 63 

Bronchial  croup    62 

Bronchial  diseases   54 

Bronchiectasis    57 

Bronchiolitis    50 

Bronchitis,  capillary    56 

Bronchitis,  catarrhal    54 

Bronchitis,  croupous    62 

Bronchitis,  dry    57 

Bronchitis,  putrid    57 

Bronchitis,  sclerotic    59,  155 

Bronchitis,  verminous    06 

Broncho-pneumonia 125 

Broncho-pneumonia,  enzootic  of 

young  animals 133 

Broncho-pneumonia,    fibroplastic  155 
Broncho-pneumonia,     infectious, 

of   lambs 133 

Broncho-pneumonia,      pseudotu- 

bercular   73 

Broncho-pneumonia,  purulent,  of 

geese    127 

Broncho-pneumonia,  verminous..  66 
Broncho-pneumonia,      verminous 

diffuse 73 

Broncho-pneumonia,      verminous 

lobar    73 

Broncho-pneumonia,      verminous 

lobular   73 


Broncho-stenosis    

Brush  on  the  tongue 

Buckle 

Buckwheat   eruption 

Bulbar  paralysis    

Bulbar  parah-sis,  acute    

Bulbar  paralysis,  infectious  . 
Bulbar  paralysis,  progressive 
Bumblebees   ! 
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64 
184 
709 
873 
673 
673 
674 
674 
995 

545 
799 
349 
778 
832 
539 
657 
539 
388 
52 


Cachexia,  aqueous  

Cachexia,  strumiprivi  

Cadaverin   

Calving  fever 

Calvities    

Cancer  of  the  liver 

Carcinoma  of  the  brain , 

Carcinoma  hepatis    

Carcinoma  of  the  intestines. 

Carcinoma  of  the  laiynx    

Carcinoma  of  the  liver   539 

Carcinoma  of  the  lungs    159 

Carcinoma  of  the  nasal    cavities  20 

Carcinoma  of  the  peritoneum  . .  581 

Carcinoma  of  the  stomach   316 

Carcinoma  of  the  throat   217 

Catalepsy    791 

Catarrhal  fever  malig..  Vol.  I . .  408 

Catarrhus  antri  Ilighmori 30 

Catarrhus  broncliialis    54 

Catarrhus  intestinalis  acutus 325 

Catarrhus  intestinalis  chronieus.  340 

Catarrhus  laryngis   39 

Catarrhus  narium    3 

Catarrhus  sacci  aerophori   36 

Catarrhus  sinus  frontalis 34 

Catarrhus  ventriculi  acutus 285 

Catarrhus  ventriculi   chronieus. .  292 
Cauda  equina,  coni}>ression  of. .  754 
Cauda  equina,  inflanmiation  of. .  750 
Cella     infraorbitalis,     inflamma- 
tion of 34 

Cement  cough 133 

Cephalomy ia  ovis   22 

Cephalomyia  rufibarbis    22 

Cephalomyia  stimulator    22 

Cephalomyia  trompe    22 

Cephalomyia  Ulrichii   22 

Cercaria  547 

Cercomonas  hepaticum 560 

Cerebro-spinal   meningitis 606 

Cestodes,  see  Taenia. 4(54 

Cetonia  aurata 495 

Cheiracanthus   hispidus 461 

Chemotherapy,  Vol.  1 802 

Cheyne-Stoke's  disease 585 

Chlamydozoa,  Vol.   I 

.290,  296,  425,  466,  751 

Cholangioitis  chnm.  fibrosa  petri- 

ficans    550 
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Cholangioitis  ehroxu   hyperplafr- 

tica  660 

CholeUthiaos 510 

Cholera  of  fowls,  VoL  1 87 

Cholera  of  swine,  Vol.  1 257 

Cholesteatoma  of  the  brain 657 

Cholesteatoma  of  the  spinal  eord  705 

Cholin    340 

Chorea  792 

Chorea  of  young  animals 793 

Chorioptes 933 

Chrysops  ooecatiens 989 

Cireinate  ringworm 899 

Cirrhosis  hepatis 530 

Cirrhosis  hepatis  annularis    ....  534 

Cirrhosis  hepatis  atrophica    ....  530 

Cirrhosis  hepatis  hyperplastiea.  530 

Cirrhosis  pulmonum   153 

Clover  disease 875 

Coecidiosis  hepatis 559 

Coeeidiosis  intestinalis  497 

Coceidiosis  intestinalis  avium  ..  502 

Coecidiosis  intestinalis  bovum  .  •  497 

Coecidiosis  intestinalis  canum  i .  502 

Coeeidiosis  intestinalis  eaprarum  501 

Coecidiosis  intestinalis  ovum  . . .  501 

Coecidium  Arloingi  501 

Cocddium  avium  503 

Coecidium  bigeininum   502 

Coecidium  Faurei 501 

Coecidium  fuseum    927 

Coecidium  nudum    929 

Coecidium  ovif orme   559 

Coecidium  perforans 502 

Coecidium  Pf eifferi    503 

Coecidium  tenellum    503 

Coecidium  truncatum    503 

Coecidium  Zumi  497 

Coenurosis    660 

Coenurus  cerebralis    660 

Coenurus  cerebralis    in     spinal 

canal   705 

Colic,  catarrhal    337 

Colic,  distension    304 

Colic,  false    447 

Colic,  flatulent    358 

Colic,  habitual 310,   370,  407 

Colic,  impaction    364 

Colic,  periodic .310,  370,  407 

Colic,  rheumatic    337 

Colic,  symptomatic    447 

Colic,  thrombo-embolic    393 

Colic,  wind 358 

Colpocephalum  984 

Coma    584 

Coma  puerperal 778 

Comb,  white 924 

Combustio   879 

Comedo    892 

Commotio  cerebri 623 


Commotio  medulls  i^kudls. ....  686 
Complement  flzati<m«  VoL  I. . . . 

.....147,  717,  747 

Complement  fixation  in  6diiiio- 

eoccoj^is    .....1 168 

Cmiipms.si(t  medoUn  spinalis. . . .  702 

Comprejf^io  oesophagi  .  •  •  • 231 

ConereitieiLla  saeci  a&rppiiiKri. ...  36 

Con  fusion^  mental 800 

Congestion,   intestinal 337,^3 

Constitiitiou,  p^eopathie. 803 

Contusion,  cerebral 623 

Contumou,  iiiedolo  ^inal 686 

Comulsioii,  puerperal 775 

Coordination  systmn 588 

Coprolith 312 

Coprostasis 364 

Corpora  aliraii  retieuli,  rominis 

et  omasi 274 

Corpora  alieni  vratriculi 274 

Cor3rza  3 

Coryza  of  birds 8 

Coryza  contagious,   VoL   1  366, 

VoL  II 19 

Coryza  gangrenous,  VoL  1 408 

Coryza  ozena 3 

Coryza,  pustular,  of  the  horse. .  19 

Cough,  enzootic  43 

Cranial    eavity,    dropsy    of, 

chronic  644 

Cranial  cavity,  dropsy  of,  eon- 
genital    656 

Cranial  cavity,  dropsy  of,  idio- 
pathic      640 

Cranial  cavity,  dropsy  of,  pri- 
mary      646 

Cresol  dips  952 

Cretinism    ^ 800 

Crop,  animal  parasites  of 244 

Crop,  hard    243 

Crop,  incision  of 244 

Crop,  soft  242 

Croup    46 

Croup  of  Cattle,  Vol.  1 417 

Cryptocystis  trichodectis   468 

Culex  pipiens  986 

Cyathostomum    489 

Cyathostomum  tetracanthum  . . .  489 

Cysticercosis    464,  822 

Cysticercosis  hepatis 555 

Cysticercus    465 

Cysticercus  bovis   823 

Cysticercus  bovis  in  the  brain . .  672 

Cysticercus  celluloscB    823 

Cysticercus  cellulosas  in  the  brain  672 
Cysticercus  cellulosae     in     the 

spinal  canal   705 

Cysticercus  f asciolaris   472 

Cysticercus  fistularis    582 

Cysticercus  inermis   823 
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Cysticercus  pisifonnis    4G8,  555 

Cysticercus   pisiforniis   in    the 

brain    673 

Cysticercus  tenuicoliis    468,  555 

Cysticercus  tenuicoliis  in  tlie  ab- 
dominal cavity   582 

Cysticercus   tenuicoliis   in    the 

liver 555 

Cysticercus   tenuicoliis   in    the 

lungs   159 

Cytodites  nudus  82 

Cytoleichus  sarcoptoides  82 

Dandruff    837 

Daphnia  pulex  463 

Davainea  cesticillus 473 

Davainea  crassula    473 

Davainea  proglottina  473 

Defect  psychoses,  congenital 803 

Degeneratio  adiposa  hepatis 513 

Degeneratio  amyloidea  hepatis. .  515 

Delirium,  circular   802 

Delirium,  idiopathic   802 

Delirium,  maniacal    802 

Dementia  accidental    801 

Dementia  paralytic 802 

Demodex   folliculorum    968 

Demodex  phylloides  969 

Dcnji^ie  fever    V*>1,  1 196 

Dermanysisiis   aviioii    979 

Dermatitis,  bullous    885 

Dermatitis,  erysipelatous    877 

Dermatitis,  gangrenous    879 

Dermatitis,  granular   927,  996 

Dermatitis,  lichenoid    887 

Dermatitis,  pruriginous    996 

Dermatitis,  pustular    893 

Dermatitis,  pustular,  contagious  893 
Dermatitis,  pustular,  contagious 

in  cattle 895 

Dermatitis,  verminous    996 

Dermatocciptes    933 

Demiatoeoptes  communis 933 

Dermatoeoptes  cuniculi    962 

Deniiatocoptic  scabies  in  cattle.  944 

Demiatocoplie  scabies  in  goats.  955 

Bentiatoeoptic  scabies  in  horses  939 

Bermatocoptie  scabies  in  rabbits  962 

Benna toco p tic  scabies  in  sheep.  948 

Dermatodeetes    932 

Benoatomyees  gallinarum 924 

Bermatomycosis  achorina    917 

Demiatomycosis  aspergillina  . . .  927 

Derm  a  tomyoosis  tonsurans    899 

Dermatopbaifus  auricularis    ....  933 

Demiatopha^s  communis   933 

Dertnatophairiis  gallinarum    ....  924 

Demi  ate  phagic  scabies  in  cats. .  959 

Dermatophagic  scabies  in  cattle.  945 


PAGE 

Demiatopliagic  scabies  in  dogs..  956 

1  ierniatophagit!  scabies  in  fowls.  967 

DeniiatDphagic  scabies  in  goats.  955 

DenimtopLa^rif  scabies  in  horses  940 

Bermatopliagic  scabies  in  rabbits  963 

Denrmtopliagie  scabies  in  sheep.  949 

Demiatoiyctes  iimtans  963 

Demiatdiyetie  scabies 963 

f>f^rrnntoiiis  ju-stivalis 997 

Dermoid  cysts  in  the  brahi 657 

Dermoid  cysts  in  the  lungs 159 

Dermosporidium  canis 929 

Diabetes  insipidus,  Vol.  1 918 

Diabetes  mellitus.  Vol.  1 922 

Diafarm    295 

Diamond  skin  disease.  Vol.  I  67, 

Vol.    11     841 

Diaphragm,  hernia  of 391,  419 

Diaphragm,  rupture  of 257,  302 

Diaphragm,  spasm  of  794 

Diarrhea  L'hronic   340 

Diai^lnsoliii    295 

Dicraiiiot^enia  echinobothrida    . .  473 

Dicraniota^iiia  sphenoides    473 

Die  rai  i  iot  ivn  In  t  et  rago  1 1  a    473 

Dieroca^liuni  laDceolaluiii 546 

Dilatatio  oesophagi   235 

Dilatatio  ruminis  ab  aliment  is. .  249 

Dilatatio  ventriculi  acuta   295 

Dilatatio  ventriculi  chronica  . . .  309 
Diphtheria,  Vol.  I.. 419,  423,  424,  437 
Diplococcus  iutraceliularis   equi.  609 
Diplococcus   intracel.    meningiti- 
dis    609 

Diplococcus  pneumoniae,  Vol.   I 

172,  VoL  II 609 

Diplospora  502 

Dips   952 

Diptera   986 

Dipylidium  can  in  urn    468 

Dipylidium  Chyzeri    472 

Disphargus  laticeps 244 

Disphargus  nasutus    244,  462 

Disphargus  reticulatus    244 

Disphargus  spiralis  244 

Disphargus  uncinatus   244,  462 

Distoma  a  r malum        474 

Distoma  ctimmu  latum   474 

Distoma  dilatatmn        474 

Distoma  eggs  in  feces   547 

Distoma  lineare    474 

Distoma  ovatum    474 

Bisttmia  oxycephalum  474 

Distomatosjs    . . . , 545 

Bistoiimliisis  of  the  lungs 159 

Distomum  albidum   555 

Distomum  campanulatuni 555 

Distomum  coniunctura   555 

Distomum  f elinum    555 

Distomum  hepaticum   545 
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DastcHniiin  hepaiieum  in  the  ab- 
dominal cavity •••  682 

Difliomam  lanoeolatnm  545 

Distomum  magnum  555 

Distomiim  troneatam 555 

Ditbyridium  583 

Diverticulum  • .  • 235 

Diverticulum  of  the  intestine  ..  388 

Diverticulum  of  the  ^^^^^[►hai,iis  236 
Diverticulum  of  the  oesi>pbai:us, 

false            236 

Diverticulum  of  the  oesopbagus, 

true   236 

Dodmiiasis  482 

Dodmiiasis  in  carnivora 482 

Doehmiasia  in  cattle 485 

Doehmiasis,  larval    493 

Doehmins  BalHami    482 

Doehmius  eemaus   486 

Doehmins  duodenalia   483 

Doehmins  lon^einueronaiut^   ....  486 

Doehmins  ra  dint  us    485 

Doehmius  stent  leephalus 483 

Doehmius  tnfrouocephaUis  .....  482 

Docophorua  , , ,  984 

Douriue,  Vol,  1  ,*............ .  815 

Drepanidiotfenia  anntina    473 

Drepau  idii  >  im  n  ia  caj  1 1  an  iatia    . . .  473 

Drepanidiot^nia  coniea 473 

Drepaiiidiota^nia  coronula    473 

Drepanidiotffi*nia  fasniata 473 

Drepanidiotfljuia  ^aellLs    ......  473 

Dn'panidiota'ilia    in  f uiidilmlif or- 

nm    ;-;-..-. .^. 473 

Drepanidicitfpuia  lanceolata   ....  473 

Drepanidiotienia  megalops    473 

Drepanidiotsenia  setigera   473 

DrepanidiotiEnia  sinuosa    473 

Dysentery  340,  347 

I^sentery  of  adult  cattle 347 

Dysentery,  coccidial  of  cattle . . .  497 

Dysentery,   red,  of  cattle 497 

Dysentery,  white,  of  fowls 502 

Dysidrosis    830 

Dyspepsia   249 

Dyspepsia,  acute    249,  285 

Dyspepsia,  chronic   262 

Dysperistaltica   427 

Dysthyrea 799 

Ear  drum  perforation    36 

Ear  worms 858 

Ecchondroma  in  the  nasal  cavi- 
ties   20 

Echinococci  in  the  hrain    673 

Echinococci  in  the  liver 542 

Echinococci  in  the  lungs   156 

Echinococci   in    the   peritoneal 

cavity    582 

Echinococci  in  the  spinal  canal . .  705 


FAOi 

EcUmoeoccosis  hepatb  •  • •  •  642 

Echiuoeoceosb  poaiioinam  ......  156 

Eehinocoeeus  altrieipariens    ....  543 

Eebiriocoecus  alveola ris    .......  642 

Echhiococeus  cysticim  .........  543 

EchinDcocc'us  eiidog^niis 543 

Echitiococciis  cxogeuus   ^  .  543 

EehincieoC'Cus  grauuhii^us    ,..»,.  543 

Echlaocoeeiis  hytlatitosus  ,,....  543 

Eehinocfjceus  nmitilocularis   469,  542 

Eehinoeoceus  polymorph  us    . , , .  409 

Eehinococcus  Bcolieiparieus   ....  543 

EcbiutKJoccua  simplex 543 

Echinocooeus  veterim:»ru«i    , , . . .  543 

Eebbyorrljynebuij^  filicolliii  .-*...  496 

Ecbiiirirrhyuclius  gigas  .,,.,.,»  495 

E  t*h  iiioirb  yii  cb  us  pt j  i  y m  orpluis . .  496 

Echiuorrhyucbus  spha?rocepbaliis  496 

E  cl  I  i  T  u  Kst  <>m  um  perf  o  1  iatum   . , .  *  474 

Eclampsia 774 

Eclampsia  puerperal 775 

Ectasia  oesophagi 235 

Ecthyma 886 

Eczema  • 845 

Ecsema,  anal    858 

Ecsema,  huecal    858 

Eczema,  caloric    846 

Eczema,  diffuse    856 

Eczema,  dorsal    857 

Eczema,  dry  849 

Eczema,  interdigital    853 

Eczema,  labial    '. . .  858 

Eczema,  mercurial  847 

Eczema,  nasal    858 

Eczema,  nuchal    858 

Eczema,  palpebral 858 

Eczema,  partial   857 

Eczema,  red    848 

Eczema,  scrotal    858 

Eczema,  seborrheic    852 

Eczema,  solar    847 

Eczema,  sycosiform    852 

Eczema,  symptomatic    847 

Eczema,  vulvar    858 

Eczema  Zebr6    997 

Eidamella  spinosa 902 

Euneria  cuniculi    28,  502,  559 

Eimeria  Ziimi   497 

Elephant  bone  of  fowls 964 

Elephantiasis   898 

Elephantiasis  Arabum   998 

Eniesis    245 

Emphysema  alveolar 92 

Eniphyseiua  pulmonary,  alveolar  92 
Empbysenui  pulmonary,  alveolar 

aeute    90 

Emphysema  pulmonary,  alveolar 

genuine    92 

Emphysema  pulmonary  intersti- 
tial    99 
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Emphysema  pulmonary  vicarians 

57,  90 

Empyema  103 

Empyema  antri  Highmori 30 

Empyema  sacci  aerophori   30 

Empyema  sinus  frontalis  34 

Empyema  sinus  maxillaris   30^ 

Encephalitis  632 

Encephalitis,  acute   630 

Encephalitis,  chronic    644 

Encephalitis,  diffuse    642 

Encephalitis,  hemorrhagic    acute  639 

Encephalitis,  purulent  633 

Encephalitis,  simple  636 

Encephalomalacia   631 

Enchondrosis  of  the  cricoid  carti- 
lage      52 

Enchondrosis   intervertebralis . . .  702 

Endocarditis,  Vol.  1 1086 

Enteralgia   445 

Enteralgia  catarrhal  337 

Enteritis    in    birds.    Vol.    I    98, 

Vol.  II 356 

Enteritis,  caseous,  Vol.  1 639 

Enteritis,  catarrhal    . . . .  ^ 325 

Enteritis,  croupous    344 

Enteritis,  croupous,  of  cats 346 

Enteritis,  croupous,  of  horses. . .  344 

Enteritis,  membranous    344 

Enteritis,  mycotic   347 

Enteritis,  septic    347 

Enteritis,  typhoid   347 

Enterodynia 445 

Entero-hepatitis,  infectious   ....  504 

Enteroliths 364 

Enterorrhagria 323 

Epidermophyton  gallinaruin   . . .  924 

Epidermoptes  bif urcatus  967 

Epidermoptes  bilobatus   907 

Epidrosis    830 

Epilepsy 766 

Epilepsy,  idiopathic    760 

Epilepsy,  Jackson's    768,  774 

Epilepsy,  nocturnal    771 

Epilepsy,  reflex    768 

Epilepsy,  secondary    766 

Epilepsy,  symptomatic   766 

Epilepsy,  true 706 

Epistaxis   1 

Epithelioma  of  the  brain 657 

Epizootic  tracheal  catarrli 43 

Ergotism    880 

Erosions,  hemorrhagic  351 

Eructation  248 

Eruption,  granular   927 

Eruption,  malt  and  potato 807 

Eruption  on  skin  from  eating  corn    872 

Eruption,  vesicular 885 

Erysipelas   877 

Erysipelas,  bullous    878 


PAGE 

Erysipelas,  crusted    878 

Erysipelas  of  swine,  Vol.  I . . . .  60 

Erysipelas,  vesicular    878 

Erythema   838 

Esophagitis 220 

Eustrongylus  gigas,  Vol.  1 1028 

Eustrongylus  gigas  in  the  liver  559 

Exanthema,  due  to  iodine 850 

Exophthalmia   799 

Exostoses  in  the  cranial  cavity. .  657 

Extra-pyramidal  tract  587 

Fagopyrism    873 

Fainting   623 

Fainting  goats  775 

Falling  disease 766 

Fasciola  hepatica 546 

Fasciola  lanceolata 5^6 

Fatty  degeneration    5l3 

Fatty  infiltration   513 

Fatty  liver  513 

Favus    917 

Favus  of  fowls 924 

Favus  herpetic   921 

Feather  pulling,  Vol.  1 967 

Feather  mites   984 

Feather  shedding 832 

Feeding,  artificial   123 

Festuca  Hieronymi   798 

Fibroma  of  the  brain    657 

Fibroma  of  the  intestines    388 

Fibroma  of  the  lungs   160 

Fibroma  of  the  nasal  cavity  ...  20 

Fibroma  of  the  peritoneum    581 

Fibroma  of  the  stomach    316 

Fibroma  of  the  throat   217 

Filaria  Bancrof ti    998 

Filaria  flexuosa    998 

Filaria  hemorrhagica    996 

Filaria  immitis    998 

Filaria  irritans    996 

Filaria  labio-papillosa    582 

Filaria  nasuta   244,  462 

Filaria  papillosa    495,  582 

Filaria  terminalis   67 

Filaria  tracheobronchialis   69 

Filaria  uncinata 462 

Fish  scale  disease 897 

Fish  scale  disease  of  birds 964 

Fleas   995 

Flexibilitas  cerea  792 

Flexion  of  the  cecum    428 

Flexion  of  the  colon     427 

Flies    989 

Fluke,  liver 545 

Follicular  inflammation,  nasal..  19 

Folliculitis    890 

Food  balls  in  the  rumen   275 

Food  balls  in  the  stomach    313 
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Foot  rot  of  aheep 882 

Foot  scabies  of  birds  963 

Foot  scabies  of  horses 939 

Foot  scabies  of  sheep   949 

Forage  poisoning  ...'.« 606 

Foreign  bodies  in  the  brondii  ..  64 
Foreign  bodies  in  the  esophagus  220 
Foreign  bodies  in  the  g^ll  ducts  512 
Foreign  bodies  in  the  intestmes  381 
Fore^  bodies  in  the  liver  .  .••  512 
Foreign  bodies  in  the  pericar- 
dium, Vol.  1 1042 

Foreign  bodies  in  the  rumen    . .  274 

Foreign  bodies  in  the  stomach..  312 
Foreign  bodies  in  the  stomadis 

of  camivora 312 

Foreign  bodies  in  the  stomadis 

ti.  of  ruminants 274 

i ,  l^gus  poisoning 355 

Fungus    poisoning,    differential 

diagnosis   ...  ^ 355 

Furuncle 892 

Furunculosis    892 

Gadflies   21,  988 

Ckillstohe  colic  510 

Oamasus  auris 980 

Gangrene,  humid 881 

Gangrene,  pulmonary  147 

Gangrene  of  the  skin  879 

Gangrene,  solar   879 

Gapes ■ 80 

Gas  formation  in  the  thorax 178 

Gastritis,  catarrhal    292 

Gastritis,  phlegmonous    351 

Gastritis,  polypous    293 

Gastritis,  proliferative    293 

Gastritis,  purulent    351 

Gastritis,  traumatic    274 

Gastritis,  verrucous    293 

Gastrodiscus  Aegyptiacus    474 

Gastro-enteritis    347 

Gastro-enteritis  dysenteric     347 

Gastro-enteritis  haemorrh.  bovum  350 
Gastro-enteritis  haemorrh.  canum, 

Vol.  I  211,  Vol.  II 350 

Gastro-enteritis  mycotic    360 

Gastromycosis  ovis,  Vol.  1 57 

Gastrophilus   452 

Gastrophilus  equi    453 

Gastrophilus  flavipes    454 

Gastrophilus  hemorrhoidalis    . . .  453 

Gastrophilus  nasalis    453 

Gastrophilus  pecorum    453 

Gid    660 

Gingivitis    183 

Glioma  of  the  brain    656 

Glioma  of  the  spinal  cord    ....  705 

Gliosarcoma  of  the  brain    656 


Gliosareoma  of  the  spinal  eoxd.  705 
GloBsina  momtaiiSy  YoL  I,  807, 

VoL  n .......•,  WO 

Glottis  edema ...•..,..»  50 

Onathostoma  hk^idum 4KL 

Going  light  • . .  * 342 

Goiter,  ezophthalmie  •......,.»  798 

Gongylonema  pnlchrum  .......  241 

Gonpylcmema  sentatnm   « .......  241 

Gimiocotes    ....;........  964 

Goniodes    • 984 

Granuloma  ehoksteiftiieiim  . . . «  650 

Graves'  disease 798 

Greasy  heels 802 

GregariniB  xhinitis 28 

Grippe,  VoL  I  170,  VoL  H....  43 

Guttural  pouches,  eatarxfa  of..,  36~ 

GutturoUtfaa  so 

Hair  balls  in  the  intestines    ...  381 

Haur  balls  in  the  rvanm    275 

Hairlings    ,  984 

Hairsack  mite   007 

Hairsack  mite  eruption   967 

Hair  worm  disease 08 

Hemangioma  cavemosum  541 

Hnmatopinus 945 

HannatopotflB 988 

HflBmopis  sanguisuga 285,  216 

Hiemoptoa    88 

Harpirhynchus  982 

Hay  fever 3 

Head  scabies  in  rabbits 962 

Heat  pox 887 

Heat  stroke   620 

Heaves    92 

Helix  carthusiana 543 

Helminthiasis    463 

Helminthiasis,  larval    493 

Helminthiasis,  nodular 493 

Hematemesis   321 

Hematidrosis    832 

Hematobia    999 

Hematoma    2S1 

Hematomyelia    689 

Hematothorax    181 

Hematozoa,  Vol.  I 760 

Hematuria,   Vol.   1 979 

Hemianopsia 595 

Hemoglobinemia,   Vol.    1 884 

Hemoglobinuria,  Vol.  1 760 

Hemiplegia  altemans   591 

Hemiplegia  laryngis   729 

Hemiptera 983 

Hemistoma  alatuni    474 

Hemophilia,  VoL  1 900 

Hemorrhagia  cerebri    628 

Hemorrhagia  hepatis   517 

Hemorrhagia  meduUee   spinalis..  689 
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Hemorrhagia  narium   1 

Hemorrhagia  ventriculi    321 

Hemorrhoids    323 

Hepar  adiposum    513 

Hepar  aniyloidium   515 

Hepatic  eoeeidiosis   559 

Hepatitis  acuta  traumatica   dis- 

tomatosa           550 

Hepatitis  cysticercosa    555 

Hepatitis  enzootica    porcellorum  521 

Hepatitis  fibrosa    530,  551 

Hepatitis  hemorrhagica    mortifi- 

cans    521 

Hepatitis  indurativa    530 

Hepatitis  indurativa  distomatosa  551 
Hepatitis  interstitialis  diffusa 

chronica  530 

Hepatitis  ](arpiicliymato*^  acuta  519 
Hepatitis  pareiichymatosa  acuta 

diffusa  ovum               520 

Hepatitis  suppurativa    526 

Hernia,  external    412,  425 

Hernia,  internal    412,  425 

Herpes  labialis    884 

Herpes  tonsurans   899 

Herpes  zoster    885 

Heterakiusis    481 

Heterakis  brasiliensis    481 

Heterakis  compressa    481 

Heterakis  differens    481 

Heterakis  dispar    481 

Heterakis  inflexa    481 

Heterakis  maculosa    481 

Heterakis  papillosa    481 

Heterakis  perspicillum   481 

Heterakis  vesicularis    481 

Hippobfis(*a  t'qiiiiia    994 

lliili)st(irrm  erraticum   474 

Honeycomb  ringwonn   917 

Homwnnn  (liseaHt? 21 

Himper  scabies 849 

Hvdatids  in  the  liver 542 

Hydremia  of  cattle,  YoL  1 846 

Hydrocephalus  ex teraus    599 

Hydrocephahis  ex  vacuo   647 

Hydrocepbalus  Imiiitideus    660 

Hydrocephalus  intemus  acutus..  560 
HVdmeephaltks    jntemus   chroni- 

cus 644 

HydrDcepbahiB  inter,   chron.   ac- 

quisitus   , 646 

Hydrocephalus  inter,  congenitus  656 

Hvdroncphi'QRs,  Vnl.  1 1025 

HydroplKibia   tly    990 

Hydropneiiinothiirax    179 

Hydrops  antri  Hi^hmori 30 

Hydrops  a^itesi    564 

Hydrops  ascites  aillposus    565 

Hydrops  ascites  cbyliformis    . . .  565 

Hydrops  ascites  cliylosus    565 
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Hydrops  ascites  parasitarius   ...  583 

Hydrops  saeri  aerophori   36 

Hydrops  mina  maxillaris    30 

Hydrorhacbis    676 

HydnHhorax    176 

Hyuienoptcra    995 

Hyperal^sia    677 

Hypereniia,  cerebral    618 

Hyperemia,  pulmonary    84 

Hyperidrosis    830 

Hyperplasia  mucosas  narium...  5 
Hyperplasia   polyposa  mucosas 

laryngia    52 

Hypej-tbyrea   799 

Hyphomvcoi<is  destruens.  Vol.  I 

739,  Vol    II 196 

Hypodenim  iictaBon     993 

Hypoderniii  hi) vis    990 

Hypodernia  in  the  brain   673 

Hypodemia  diana    993 

Hypodeniia  in  the  esophagus  . .  241 

Hypodernia  Hneata   993 

Hypodemm  in   the  spinal  canal  706 

Hypotriebia    833 

Hypotnchosis  localis  cysta .....  927 

Hysteria 803 

Ichthyosis    897 

Ichthyosism    357 

Icterus    506 

Ictenis  neonatorum    509 

h-iiii^H^i 523 

IdinsjTicm!.^^    840,  843 

lleitii  eatarrhalis  acuta 329 

Ileus   247 

Immune  senmi,  })olyvalent 141 

Immunization,  Vol.  t,  24,  51,  86, 
96,    156,    194,    280,    351,    402, 

.727,  740 

Impetigo    886 

Impetigo,  contagious   886,  893 

Impetiffo,    labial    882 

LicnrctTation  of  the  intestine...  412 
Indican  in  the  urine  in  obstipa- 
tion   368 

Indican   in   the   urine  in   dilata- 
tion of  ilie  stomach 300 

Indigestion,  acute    249 

Indigestion,  chronic    265 

Indigestion,  chronic,  of  rumi- 
nants      265 

Indigestion,  gaseous    255 

Indigestion,  higluvial    243 

Indigestion,  intestinal    364,  376 

Indigestion,  mejdiitic    255 

Indigesti(m,  simple    268 

Indigestion  in  the  stomach 296 

Indigestion,  traumatic    282 

Induratio  brunea  pulmonum 86 
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Infareti  hemorrhagie  in  the  in- 
testines    ' 3^ 

Inflammationi  ingluvial  242 

Influenza,  VoL  1 170 

Influenza  baeillns 1«> 

Influenza  of  cattle   45 

Influenza-like  disease  of  cattle. .  45 
Influenzarlike  disease  of  rabbits.  15 
Infraroibital    cavity,  *  inflamma- 
tion of r 34 

Infusions  ki  Hie  rectum   •  •  .333,  371 

Infusions  in  the  udder    788 

Infusions  in  the  veins   124 

Ing^uvitis    242 

Inhalation 7,42,63,  213 

Injections,  intranasal    213 

Injections,  intrapharyngeal 213 

Injections,  intratracheal   

43,61,78,  82 

Insects  of  the  skin 983 

InsoUtio  ; 620 

Intertrigo  853 

Litestinal  calculus 388 

btestmal  catarrh,  acute  333 

Intestinal  catarrh,  chronic  340 

Intestmal  catarrh,  infectious,  in 

birds    326 

Intei^al  catarrh,  infectious,  m 

swine    • .  • • 326 

Intestinal  coccidiosis  in  birds...  502 
Intestinal  coccidiosis    in    car- 


nivora 

Intestinal 
Intestinal 
Intestina 
and  f:<\ 
Intestina 
Intestina] 
Intestina] 
Intestina] 
Intestina 
Intestina] 
Intestina 
Intestina 
Intestina] 
Intestina 
Intestina] 
Intestina 
Intestina 
Intestinal 
Intestina] 
Intestinal 
Intestina 
Intestina 
Intestinal 
Intestina 
Intestina 
Intestinal 
Intestinal 
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497 
502 


coccidiosis  in  cattle. . . 
coccidiosis  in  rabbits, 
coccidiosis  in  sheep 

ats  501 

compression    388 

constriction    387 

croup    344 

diseases    245 

Itenioniui^^e    323 

iiicareeraiion    412 

in jariee    388 

intus,susee|)tion    438 

invfi^Hrifitiiin     438 

meconium    381 

meteorism    358 

mycosis    347 

occlusion,   internal....  364 

pain,  catarrhal 337 

TTSlT'ti^JT]  410 

spasm,  catarrhal   337 

stenosis    387 

strangulation 412 

stricture    387 

torsion 425 

tynhoid    347 

volvulus    425 

worms    463 


Intussusceptio  intestini   438 


Inva^inalio  intestini 

Iiiva^ijmtio  intestini  agmaUa...  439 

Involuntary  motions    •  000 

Involuntary  motions  in  gid  ....  066 

Tmgatioii  of  rectum   . . .  • .  .333,  371 

Irrifrntion  of  rumen   .•.  274 

Itching  of  tlie  skin .*  829 

Ixodes  hovis   .,.•••.....• 979 

T\M«^>?  rc<^iviiis 979 

Ixodes  netnns •  978 

Jackson's  epilepqr  592 

Japp  disease,  oi  lambs. ........  46 

Japs  80 

Jamidioe  506 

Jejnnitis  catarrhalis  acuta 329 

Keratosis  nigricans 897 

Kiahey  i3isrii>rs,   WiL  1 977 

Ksu  rijiilninpius  la?vis 965 

KiU'iiikiueojjU^s  jiuUans    963 

Knernidocoplcs  prolificus    ......  967 

KoUinibiicser   Hies 216 

Kriebel  Hies   • 986 

Ktim  Gata  disease 292 

Liic4inosterna  •••• • 495 

L£idt^rie 822 

Laniinoeioptes  cy.siicoia 979 

Liiljaro-miterotmiiy    387,  392 

IjapaiTi-gaslrotomy   313,  321 

Laparotomy.  M2,  425,  437,  445,  452 

Laparotomy  test  , 422 

Laryngeal  catarrh,  epizootic    ...  43 

Laryngeal  catarrh,  infectious    ..  43 

Laryngeal  compression    50 

Laryngeal  diseases    39 

Laryngeal  edema   50 

Laryngeal  paralysis   729 

Laryngeal  spasm    737 

Laryngeal  tumors    52 

Laryngeal  whistling    729 

Laryngitis,  catarrhal    39 

Laryngitis,  croupous    46 

Laryngitis,  fibrinous     40 

Laryngitis,  granular    40 

Tiegumeiious  pniption    876 

r^iomyoma  of  the  intestines. . . .  388 

T/?ptoi]wninjritiB    596 

T^ept^tbrix  buctuiliK   161 

Ijt^ptus  autiminalis 980 

Leukemia,  Vol.  1 869 

Leukemia  of  fowls.  Vol.  I. .  .99,  877 

Lice 983 

LimnaBus  minutus   547 

LimnsBUS  pereger  547 

LimnsBUS  truncatulus-  . . , 547 
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Lingulatula  denticulata  559 

Lingulatula  in  the  liver 559 

Lingulatula  taenioides    26 

Lip  and  leg  ulceration 882 

Lipeurus 984 

Lipoma  in  the  brain 657 

Lipoma  in  the  intestines    388 

Lipoma  in  the  larynx    52 

Lipoma  in  the  liver    541 

Lipoma  in  the  lungs    159 

Lipoma  in  the  nasal  cavities  ...  20 

Lipoma  on  the  peritoneum 581 

Lipoma  in  the  pharyngeal  cav- 
ity      217 

Lipoma  in  the  spinal  cord   705 

Lipoma  in  the  stomach    316 

Liver,  abscess  of 526 

Liver,  actinomycosis  of   542 

Liver,  amyloid    515 

Liver,  atrophy,  acute  yellow 522 

Liver,  cancer  of   539 

Liver,  cirrhosis  of   530 

Liver,  coccidiosis  of   559 

Liver,  cysticercosis  of   555 

Liver,  diseases  of  506 

Liver,  echinococcosis  of  542 

Liver,  excision  of  540 

Liver,  fatty  degeneration  of  . . .  513 

Liver,  fluke  disease   545 

Liver,  foreign  bodies  in 512 

Liver,  incision    528 

Liver,  induration    530 

Liver,  necrosis  of  528 

Liver,  parasites  of  542 

Liver,  rupture  of  517 

Liver,  sclerostomiasis  of    532 

Liver,  tuberculosis    541 

Liver,  tumors  of   539 

Lombriz,  Vol.  I  118,  Vol.  II. . . .  457 

Long-horn  insects  98(5 

Lophophyton  gallinarum   924 

Louping  ill   676 

Lucerne,  eruption  from  eating..  876 

Lucilia    989 

Lumbago,  Vol.  I. 886 

Lumbago  rheumatica    812 

Lung,  abscess  of   145 

Lung,  atelectasis  of  131 

Lung  atrophy,  senile 94 

Lung,  cysticercosis  of 159 

Lung  distomatosis   159 

Lung  echinococcosis     156 

Limg  emphysema,  acute    90 

Lung  emphysema,  alveolar    90 

Lung  emphysema,  chronic    92 

Lung  emphysema,  interstitial    . .  IH) 

Lung  emphysema,  simple    91 

Limg,  gangrene  of  147 

Lung,  hair  worms  in 68 

Lung,  hemorrhage  from   88 


PAGE 

Lung    inflammation,    see    pneu- 
monia      84 

Lung,  parasites  of  156 

Lung,  pentastomes  in   159 

Lung,  phthisis  verminous    66 

Lung,  tumors  of 159 

Lung  worm  diseases   66 

Lupine  disease   523 

Lupinosis    523 

Lupinus  alba  523 

Lupin  us  coeruleus   523 

Lupinus  flavus    523 

Lymphadenitis  of  abomasum    . .  316 

Lymphadenitis  of  rumen   267 

Lymphangrioitis  epizootica.  Vol.  I  734 
Lymphangioitis   farciminosa  bo- 
vis.  Vol.  1 667 

Lvmphangioitis  pseudofarcinosa, 

>ol.   1 734 

Lymphosarcoma  in  the  larjux..  52 

Lysis    Ill 

Lyssa,  Vol.  1 463 

Macro-bronchitis   56 

Mai  de  Caderas,  Vol.  1 835 

Malignant  edema,  Vol.  1 815 

Mallophaga   ' 984 

Malt,  eruption  caused  by 867 

Malta  fever,  Vol.  1 196 

Mania,  transitory   802 

Massage     of     intestine    through 

rectum    372 

Massage  of  rumen   for  removal 

of  foreign  bodies 259 

Mauke 850 

Maxillary  sinus,  catarrh  of 30 

Measles   822 

Meat  poisoning  357 

Meconotorinin    386 

Megastomum  entericum    474 

Megrims    727,  762 

Melancholia    802 

Melanoma  of  the  esophagus   . . .  240 

Melanoma  of  the  intestines    388 

Melanoma  of  the  larynx    52 

Melanoma  of  the  liver    543 

Melanoma  of  the  spinal    cord. . .  705 
Melano-sarcoma  of  the  brain    . .  657 
Melano-sarcoma   of   the    intes- 
tines     : 388 

Melano-sarcoma  of  the  liver  . . .  543 

Melano-sarcoma  of  the  liuigs   . .  159 
Melano-sarcoma  of   the   spinal 

canal    705 

Melophagus  ovinus    994 

Meniere's  disease    765 

Meningitis  acuta    596 

Meningitis  bourn  onzootica   215 

Meningitis  cerebro-spinalis    en- 

zoot 606 
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Heningitis  interna    600 

H«iBigitis  pnerperalis   597 

Heningitis  pnndenta 509 

Meningitis  serosa    599 

Hmiingitis  spinalis  acuta 676 

Meningo-mioephalitis 596 

Menopon 984 

Mesenteric  artery,  occlusion  of. .  393 

Mesenteric  vein,  occlusion  of . . .  411 

Mesocestoides  imbutif  ormis  ....  473 

Mesocestoides  lineatus  583 

Meteorism,  acute    255 

Meteorism,  chronic^  in  calves. . .  270 

MeteorisnC^i^oniCy  in  ruminants  262 

Meteorism,  circumscribed 405 

Meteorism,  intestinal   358 

Meteorism,  local  ......402,  405,  418 

Metiiylguanidin    3^ 

Micro-bronchitis 56 

Micrococcus  ambratus 133 

Micrococcus    meningitidis    cere- 

brospinalis   610 

Microsperosis   913 

ICcrosporum  914 

Mlesdier's  tubules 827 

MSescher's  tubules  in  esophagus.  241 

Milkfever 778 

Milkscab 911 

MoUuscum  atherc^atosum 891 

MoUuscum  contagiosnm,  YoL  I. .  42^ 

Moniezia  alba 466 

Moniezia  Benedeni ; 467 

Moniezia  denticulate 466 

Moniezia  expansa    466 

Moniezia  trigonophora   467 

Monilia  Candida  195 

Monophlegia  590 

Monostoma  attenuatum 474 

Monostoma  caryophyllinum    474 

Monostoma  flavum   34,  80 

Monostoma  hepaticum    555 

Monostoma  verrucosum    474 

Morbus  Basedowii    798 

Morbus  caducus 766 

Morbus  sacer    766 

Mosaic  liver   557 

Motor  tracts 588 

Mouth,  catarrh  of  182 

Mouth,  diseases  of  182 

Mouth,  inflammation  of 185 

Mucor  conoideus    142 

Mucor  mucedo    142 

Mucor  racemosus    142 

Mucor  spinosus    30 

Muguet    195 

Mumiftcatio    881 

Mumps    203 

Musca  doraestica  988 

Muscarin    349 

Muscle,  degeneration,  fatty 815 


Musde,  d0genmitioiL    paxeiidiy* 

matous 815 

Moselfl^   degea«ratio&   in   nA- 

KnfB 815 

Muscto,  xfaenmatism  of 811 

Muscle,  ispamn  of *  796 

Musterd,  eruptioii  caused  l^* .  •  872 

Mytt'his  iiite.^iiiiiiiia   347 

M  yetisi^,  primary 142 

iVIycM>sis,  secondary    » 342 

Myt'osis,  true    . ,  * 142 

Jlyelitis,  ascending    ^ ,  893 

Myelitis,  chronic    .  * 005 

Myelitis,  deseendiQg    .,..,. 893 

Myelitis,  diffuse   » .• 893 

Myelitis,  disseminated    894 

Myelitis,  foeal    .*,... 891 

Myelitis  from   compreBsioii 782 

Myelitis,  spbal    ,...,.... 889 

Myelitis,  transverse    891 

Myelo-€iieephaljta&    890 

Myetomeningorystocele   785 

Myoma  of  the  intestines 888 

Myoma  of  ^  the  stomach 318 

Myositis  rh'enniatiea  , 811 

Myxoum  in  the  brain    857 

Myxoma  in  the  ihtestines    388 

Myxoma  in  the  nasal  cavities...  21 

Myxoma  ou  the  peritoneum 581 

Nasal  catarrh  3 

Nasal  catarrh,  benign,  of  cattle  8 

Nasal  catarrh,  chronic,  of  cats.  G 
Nasal  catarrh^  infectious,    of 

fowls    8 

Nasal  catarrh,  infectious,    of 

geese   10 

Nasal  catarrh,  malignant,  of 

swine H 

Nasal  cavity,  parasites  of... 21,  28 

Nasal  coccidiosis    28 

Nasal  croup    17 

Nasal  diseases  1 

Nasal  flies  452 

Nasal  hemorrhage    1 

Nasal  inflammation    11,  15 

Nasal  irrigation   7 

Nasal  membrane,  necrosis  of . . .  19 

Nasal  tumors  20 

Nasal  vein,  thrombosis  of 3 

Necrobacillosis 881 

Necrosis  nodosa  hepatis 528 

Nemathelminths    475 

Nematocera  98G 

Nematodes    475 

Nematodes  in  stomach  of  horse  456 

Nematode^  in  lungs  of  sheep. . .  67 
Neoplasms,  see  tumors. 

Nephritis,  Vol.  1 986,  988 
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Nerve  compression    714 

Nerve  diseases    r)S4 

Nerve  diseases,  functional   762 

Nerve  diseases,  peripheral    714 

Nettlerash    840 

Neuralgia  colica   445 

Neuralgia  trigemina   721 

Neurin    349 

Neuritis    714 

Neuritis  caudsB  equinad   750 

Neuritis  interstitialis    710 

Keurilis  purtnuiiyinaliisa    716 

Ncuronmta    - 714 

Neuromata  from  amputation . . .  714 

Neuroses    762 

Noma   200 

Notoedres  cuniculi  962 

KomislimcDt,  artificial   123 

Obesity,  Vol.  1 915 

Obstipati^iii 3()4 

Obstruetiwi,  esopliajreai    224 

Obstruct  ton,  ingluvcal    243 

Obturatio  intt^tini    379 

Oeekisio  oesoplmiri    224 

XVclironiyia    994 

Odontomata  in  the  brain 657 

CEsophagOiitoiniitii    493 

Oesopha^B,  see  Esophagus. 

CEstrus  bovis    990 

CEstrus  maculatus    22 

(Estrus  ovis    21,  994 

CEstrus  purpureus    22 

Oidium  albicans    195 

Ollulanus  tricuspis . .  69,  73,  462,  55S 

Omasitis    284 

Onieiitopexia    571 

Oiiychornyt'osjs    923 

Oospora  canina    919 

Oospora  rubra    922 

Ophthatmia   neirroparalitk'a 719 

Opisthotonus    - 614 

Opsonine,  Vol  I .... .  .587,  724,  833 

Optic  nerve,  paralysis  of   717 

Optic  nene,  reflex    586 

Osteoarthritis  infectiosa 810 

Osteomata    20 

Otitis  catarrhalis    859 

Otitis  chronica  hyperplastica    . .  859 

Otitis  externa    .  T 858 

Otitis  purulenta    859 

Otitis  ulcerosa    859 

Oulitis    183 

Oxyuriasis    487 

Oxy uris  ambigua    487 

Oxyuris  cur\ula    487 

Oxyuris  equi    487 

Oxyuris  niastig<Hh*s   4S7 

Oxyuris  vennicularis    487 

Ozena    3,  5 
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Pachydermia SOS 

Pachymeningitis  spinalis  ossifi- 
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Percussion  of  the  skull  in  gid . .  668 

Peribronchitis  nodosa  57 

Pericarditis,  Vol.  1 1039 
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Polyarthritis,  puerperal    809 

Polyarthritis  rheumatic    804 
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Skull,  fracture  of 623 

Smell,  disturbance  of,  by  brain 

diseases                  596 

Snuffles,  infectious,  of  birds 8 
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Stuttgart  disease  of  dogs,  VoL 

I  211,  VoL  n 350 

St.   Virus's   daneo 792 

Submajcillary  glands,  inflamma- 

f  inn    i>f    _ 205 

Summer  bleeding    996 

Summer  dysentery    326 

Summer  eruptions  887 

Summer  founder    84,  620 

Summer  scabies   887 

Sunstroke    620 

Surra,  VoL  1 811 

Sweat  eczema  888 

Sweat,  excess  of   830 

Swine  erysipelas.  Vol.  1 60 

Swine  fever.  Vol.  1 257 

Swine  plague,  Vol.   1 125,  258 

Swine  pox,  VoL  1 325 

Sycosis    911 

Symbiotes    933 

Symbiotes  ecaudatus 933 

Symplektoptes  cysticola   83 

Syncope    .  .* 623 

Syngamus  broncealis    80 

Syngamus  laryngeus    82 

Syngamus  trachealis   80 

SyphUis,  VoL  1 844 

Syringomyelia    712 

Syringophilus    982 

Tabanidae    988 

Tabanus,  VoL  1 333,  812 
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Tabes  dorsalis    701 

Tabes  intestinalis    340 

Tenia  alba    4(5(5,  467 

Taenia  cestieillus 473 

Tienia  ccenurus    46S 

Taenia  crassicoUis    472 

Taenia  crassula    473 

Taenia  cucumerina    468 

Taenia  denticulata    466 

Taenia  echinobothrida    473 

Tsnia  echinococcus    469 

Taenia  elliptica    473 

Taenia  expansa    466,  467 

Taenia  infundibulifomiis    ......  473 

Taenia  Krabbei    469 

Taenia  lineata    469 

Taenia  mammillana    465 

Taenia  margin  ata    468,  556 

Taenia  mediocanellata    823 

Taenia  ovilla   466 

Taenia  pectinata    473 

Taenia  perf oliata   465 

Taenia  plicata 465 

Taenia  proglottina   473 

Taenia  saginata   823 

Taenia  serialis    469 

Taenia  serrata    468,  556 

TaBnia  solium    823 

Taenia  tetragona    473 

Takosis,  Vol.  1 125 

Talma's  operation   571 

Tapeworms,  see  Taenia 466 

Tapeworms  in  the  lungs 156 

Taste  disturbance  in  brain  dis- 
eases      596 

Teleangiectasia  capillaris   macu- 
losa      541 

Tembladera    798 

Tetania   798 

Tetanus,  Vol.  1 439 

Tetanus  intermittens 798 

Texas  fever.  Vol.  1 764 

Thigh,  paralysis  of 744 

Thigh,  spasm  of   744 

Thoracocentesis    175 

Thrombo-embolic  colic    393 

Thrombosis  of  the  celiac  artery  411 
Thrombosis  of  the  mesenteric  ar- 
teries   393 

Thrombosis  of   the  mesenteric 

veins' 411 

Thrombosis  of  the  nasal  veins. .  3 

Thrombosis  of  the  portal  veins.  393 
Thrombosis  of  the  veins  leading 

to  the  brain 631 

Tibial  paralysis  744 

Tic    796 

Ticks    978 

Tilleta  caries    183 

Tinea  crista)  galli    924 


PAGE 

Tinea  decalvans   899 

Tinea  favosa    917 

Tinea  galli    953 

Tobacco   dips    953 

Torsion  of  the  abomasum    319 

Torsion  of  the  cecum    428 

Torsion  of  the  colon    426 

Torsion  of  the  eyeball    717 

Torsion  of  the  intestines    425 

Torsion  of  the  rectum    434 

Torsion  of  the  stomach     317 

Traumatic  dementia    801 

Traumatic  psychoses  801 

Trematodes    474 

Trembling  disease   757 

Trephining  of  the  cranial  cavity  671 
Trephining  of   the   frontal   sin- 
uses      35 

Trephining    of    the    nasal    sin- 
uses      24 

Trichina    816 

Trichina  of  the  intestines    817 

Trichina  of  the  muscles    817 

Trichina  spiralis   487,  817 

Trichinella  spiralis    817 

Trichinosis 816 

Trichinosis  in  man   821 

Trichocephalus    487 

Trichocephalus  aflinis    487 

Trichocephalus  crenatus    487 

Trichocephalus  depressiusculus..  487 

Trichodectes  scalaris 945 

Trichomonas  columbae   560 

Trichophyta  megalospora    902 

Trichophyta  microspora    902 

Trichophyton  tonsurans    899 

Trichophyton    tonsurans,    varie- 
ties of    902 

Trichorrhexis  nodosa   836 

Trichosoma  aerophilum . .  28,    69,  76 

Trichosoma  annulatum    487 

Trichosoma  brevicolle    487 

Trichosoma  collare    487 

Trichosoma  contortum    244 

Trichosoma  leporis    pulmonale. .  67 

Trichosoma  longicolle    487 

Trichosoma  retusuni    487 

Trichosoma  tenuissimum     487 

Trichotrachelidaj    487 

Trifolium 875 

Trigeminal  neuralgia    721 

Trigeminal  paralysis    718 

Trigeminal  spasm    720 

Trinotum   9S4 

Triodontus     490 

Triodontus  minor    490 

Triodontus  serratus    490 

Trismus    720 

Trombidiuni   holoserieuni    982 

Tropidocerea  fissispina 463 
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Trypano6omia«8,  Vol.  I.......  797 

Tsetse  fly,  Vol.  I  807,  VoL  II. .  990 

Tubereolar  eruption 887 

Tabercoloas,  VoL  I.. 498 

TubercnlosiB  of  the  brain   657 

TnbereolosiB  of  the  liver    542 

Tabereoloeis  of  Hie  nasal  mem- 
branes      20 

Tabereolosis  of  the  meninges  . .  704 

Tubercnlosis  of  the  pharynx. . . .  217 

Tubereulosis  of  the  spinal  eord.  704 

Tubercnlosis  of  the  stomach. . . .  316 

Tuberculosis  of  the  vertebrae.. .  706 

Tumors,  cerebral    656 

Tumors,  esophageal    240 

Tumors,  laryneeal 52 

Tumors,  nasal   20 

Tumors,  pharyngeal    217 

Tumors,  pulmonaiy 160 

Tumors  of  the  stomach 316 

Turnips,  disease  from  eating...  574 

Tumsick    660 

Tympanitffl,  acute,  of  ruminants  255 
Tympanitis,  chronic,  of  rumi- 
nants      262 

Typhus  of  the  dog,  Vol.  1 211 

Ulcer  of  die  stomadi 314 

Uncmaria 482 

Uncinaria  os  papillatam   ......  486 

Uncinaria  radiatum    485 

Uremia,  Vol.  1 982 

Urticaria,  Vol.  I  221,  Vol.  II. . .  840 

Urticaria  annularis    841 

Urticaria  bullosa    842 

Urticaria  chronica    842 

Urticaria  ephemera 841 

Urticaria  ex  ingestis  840 

Urticaria  f  ebrilis   841 

Urticaria  figurata   841 

Urticaria  gyrata    841 

Urticaria  idiopathica    840 

Urticaria  porcellanea    841 

Urticaria  symptomatica    840 

Urticaria  vesiculosa 842 

Vaginal  catarrh,  Vol.  1 750 

Vaginal  necrosis,  enzootic  884 


Vaginal  seeticm    . . 
Vagus,  paralysis  o 
Vagus  pneumonia 
Variola,  VoL  I..., 
V^is,  occlusion  oi 
Ventricle,  edema  ( 
\"e  r t  eh  ra ,  fracture 
Vertebraj  tuberenlc 
Vertigo    ......... 

VertiiTo,  abdomina] 
Vertiero,  eardiac  . 
Vertigo,  essential 
Yerti^,  idiopathie 
Vertigti,  parage 
Vertigo,  .^ymptoma 
Vertigt),  verminous 
Veteh,  eruption  ca 
Vol  villus  et  torsion 

tine    

Volvulus  of  the  mi 
Volvulus  of  the  st< 

Vomiting   

Vomiting  of  blooc 
Vomitus  cruentis  . 
Vorticella  

Waltzing  motion  . 
Waltzing    motion 

torsi(m    

Wateiy  brain  . . . 
Watery  head    .... 

White  comb   

Wild  und  Hinders 

Wind  colic   

Wing  paralysis  in 
Win  slew's  foramen 
Winton's  disease   . 

Wolfs  milk  

Wool  eating,  Vol. 
Wool  shedding  . . . 
Worms  in  the  inte 
Worms  in  the  lun^ 
Worms  in  the  ston 


Yeast  cells    . 
Yeast  fungi 

Zona    


UNE  MEDICAL  LIBKA 
STANFORD  JNIVERollf 
MEDICAL  CENTER 
STANFORD,  CALIF.  94305 


LANE  MEDICAL  LIBRARY 


This  book  should  be  returned  on  or  before 
the  dale  last  stamped  below. 


.45       ^utyra,  Ferencs 
)85m    Special  patholo^ 
H2  &  therapeutics  of  the 


animal  9-i 


dT      n 

D^^^^^^^^^^^^^PI^^           f^    J     ^^^^M 

r  J 

i^  9he] 

u  J 

K     .  ^ 

^H^   ^7>  '                                                                               ^^^^^1 

B          ■ 

a 

